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The prescreen protocol (YF, VE and FT viruses) successfully identified potential active materials (-5%) 
for further confirmatory testing. Confirmatory testing of these potential active compounds were carried out in the primary 
screen against a broader range of more virulent viruses (W, YF, JE, VE, PT and SF). Approximately seventy percent 
of the active prescreen compounds showed some degree of activity against one or more of these virulent viruses. 

During this ten-month contract period, a number of compounds were found to exhibit highly significant 
activity against W in vino. Compounds AVS-9480, 9S89, 9607, 9590 and 9795 demonstrated the greatest in vivo 
promise, having Selectivity Indien (SI) that ranged from 7 - 26. Nineteen excellent lead compounds were found against 
the Yellow Fever Virus in vivo and 12 compounds appeared to have excellent in vivo antiviral potential against the 
Japanese Encephalitis Virus. Fifteen compounds demonstrated excellent in vivo antiviral activity against Venezuelan 
Equine Encephalomyelitis Virus. At least 20 excellent lead compounds were found against the Puma Toro Virus in vivo 
and 38 compounds produced excellent in vivo antiviral activity against Sandfly T-ver Virus. AVS-6724 demonstrated 
broad speemm activity against YF, JE, SF, PT, W and VE Vmises. 

Anti-HIV in vivo activity was observed with 35 AVS compounds. Three of these compounds produced 
significant anti-HIV activity with select vity indices of > ! JO. 

In vivo data indicates that the SCID mouse model is suitable for evaluating potential active compounds 
¿gainst filoviruses. Several compounds which are S-Adenosylhomocysteine Hydrolase Inhibitors showed good activity. 
AVS-0303 and AVS-4275 appeared to be the most active. Ribavirin has shown to ^e moderately effective both in vivo 
and in vivo against Venezuelan Hemorrhagic Fever. Initial success has also been obtained with in \ivo studies against 
the Huitaan Virus with S-Adenosylhomocysteine Hydrolase Inhibitors. 

Due to the conflict in the Gulf (Desert Storm) in 1991 and l*ck of funding for these antiviral studies, this 
contract was cancelled (10 months into the work) on 12/31/91. 
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FOREWORD 

Opinions, interpretations, conclusions and recommendations are those of the author 
and aie not necessarily endorsed by the U.S. Army. 

--Where copyrighted material is quoted, permission has been obtained to use 
such material. 

-Where material from documents designated for limited distribution is 
quoted, permission has been obtained to use the material. 

—X-.—Citations of commercial organizations and trade names in this report do 
not constitute an official Department of the Army endorsement or approval of the 
products or services of these organizations. 

-JL-In conducting research using animals, the investigator(s) adhered to the 
"Guide for the Care and Use of Laboratory Animals," prepared by the Committee on 
Care and Use of Laboratory Animals of the Institute of Laboratory Animal Resources 
National Research Council (NIH Publication No. 86-23, Revised 1985). 

-For the protection of human subjects, the investigator(s) have adhered to 
policies of applicable Federal Law 45 CFR 46. 

:-In conducting research utilizing recombinant DNA technology, the 
investigator(s) adhered to current guidelines promulgated by the National Insanités of 
Health. 

1 



Executive Summary 

This is the Final Progress Report on SRI Project No. 7289, Contract No. DAMD17-91-C-1050. 
It covers the progress oi the research program during the report period from February 1, 1991 to 
December 31. 991. 

Tb; goal of this program wr¿ to provide in vitro prescreen/confirmatory testing of large numbers 
of compounds from a variety of sources for antiviral efficacy against multiple viruses of specific 
importance to the military. The program consisted of five major task areas: a) Chemical acquisition, 
drug preparation and database management performed at USAMRIID, Fort Detrick, Maryland, b) 
Antiviral prescreen testing of approximately 10,000 submitted test materials (chemical compounds/natural 
product extracts). This included confirmatory testing of active compounds (from prescreen) using the 
primary screen protocol and recommending compounds most active from the primary screen for 
secondary evaluations in vitro and in vivo at USAMRIID, c) Secondary antiviral evaluation (both in vitro 
and in vivo) against an expanded spectrum of viruses of military importance at USAMRIID, Ft. Detrick, 
Maryland, d) Maintenance of a centralized cell culture and drug prep laliratory support service for 
operations at SRI-Birmingham, e) Management of large-volume database, reporting these data to the 
suppliers in a timely manner and tracking the flow of compound testing at SRI-Birmingham and SRI- 

USAMRIID. 

During the abbreviated period of this contra« (stop work order issued in August 1991, with an 
orderly phase-out of operations by December 31, 1991), SRI tested 11,555 materials for antiviral efficacy 
in in vitro prescreen assays. Of this materials, we icentified 455 potentially aaive antiviral agents ( - 5% 
of the materials screened; for confirmatory testing. These agents were included with earlier identified 
attives from the prescreen and confirmatory testing was carried out in the more quantitative primary in 
vitro screen using a broader range of viruses: Vaccinia Virus (VV), Yellow Fever Virus (YF), Japanese 
Fncephalitis Virus (JF.), Venezuelan Equine Encephalomyelitis (VEE), Puma Toro Virus (PT), Sandfly 
Fever Virus (SF) and Human Immunodeficiency Virus (HIV). Approximately 70% of these actives from 
the prescreen exhibited some degree of antiviral a«ivity against one or more of these target viruses in 

the primary screen. 

The results of our large-scale antiviral screening program for USAMRIID during the period 
Fetruary 1, 1991 to September 30, 1991, were that 41 compounds were identified with a«ivity against 
VV (8 of these compounds exhibited highly significant antiviral effects in which virus-induced cytopathic 
effects were reduced by >.95%), 144 compounds showed activity against YF virus with 19 of these 
compounds exerting highly significant antiviral effects (>.95% redu«ion in CPE), 82 compounds were 
active against JE virus with 12 of these exhibiting excellent antiviral potenti«1 (¿95% reduction in CPE), 
174 compounds demonstrated antiviral efficacy against VEE virus with 15 of the compounds producing 
highly potent antiviral effects (¿95% reduction in CPE), 161 compounds exhibiter' a«ivity against PT 
virus with 20 compound?, showing the greatest a«ivity ¿95% reduction in CPE), 230 compounds were 
identified aaive against SF virus with 38 of these compounds exhibiting excellent antiviral potential 
¿95% redurtion in CPE). The program also included primary testing of compounds against HIV-1, 
the eriologic agent of AIDS. During the period covered by this final report, SRI performed 856 in vitro 
assays with HIV-1 and identified 35 compounds with artivity ¿50% redurtion in HIV-induced CPE). 
Three (3) of these compounds were identified to have excellent potential as anti-AIDS agents ¿95% 
red irtion in HIV-induced CPE with selectivity indices > 100). 
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Extensive work was performed at USAMRIID by SRI technical personnel »o further pursue active 
candidate antiviral leads in secondary in vitro studies and in available uiimal models. Developmental 
work conducted during this report period demonstrated that an ELISA assay was suitable for performin* 
in vitro antiviral studies with filoviruses such as Ebola virus. In addition, a SCID mouse model was 

employed tor the evaluation of anti.«al agent against Ebola virus in vivo. Several compounds were 
identified that have excellent antiviral efficacy against this virus in vitro and in vivo. These compound* 
should be evaluated in primates as candidate antiviral drugs for potential clinical use. 

During this report period, it was also shown that the antiviral drug ribavirin is effective against 
a new arenav rus, Venezuelan Hemorrhagic Fever Virus (VHF), both in wro and in viw This virus 
was isolated recendy in an outbreak that caused substantial mortality and morbidity in Venezuela Thus 
the program has identified an antiviral agent that should be effective in the treatment of this lethal viral 
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1. introduction 

This is the Final Progress Report on SRI Project No. 7289, Contract No. DAMD17-9l-O-l050. 
It covers the progress of the research program durng the report period from Febnu-.- 1 1991 to 
December 31, 1991. 

The goal of this program was to provide in vitro prescreen/confimutory testing of large numbers 
of compounds from a variety of sources for antiviral efficacy against multiple viruses of specific 
importance to the military. The program consists of five major task areas: a) chemical acquisition drug 
preparation and database management performed at USAMRIID, Fort Detrick, Maryland, b) antiviral 
prescreen testing cf approximately 10,000 submitted test materials (chemical compounds/natural product 
extracts!. This included confirmatory testing of active compounds (from prescreen) using the primary 
screen protr<*nl. Recommend compounds most active from primary evaluation for secondary evaluarions 
in vitro and in vivo ii USAMRIID, c) secondary antiviral evaluation (both in vitro and in vivo) against 
'n expanded spectrum of viruses of military importmce at USAMRIID, Ft. IXrick, Maryland, d) 
maintain a Centralized Cell Culture and Drug Pnp Laboratory support service frr operations a SRI- 
Birmingham, e) management cf large volume d tt, reporting these data to die . uopliers in a timely 
manner and tracking the flow of compound testing a SRI-Dirmingham and SRI-USAMRIID. 

One of the primary missions of the U.S. Army Medi <*1 Research and Development Command 
is to perform studies on the pathogenesis, diagnosis, epidemiology, prophylaxis, and treatment of 
infectious diseases of military importance. The Army’s infectious disease research program, conducted 
by the U.S Army Medical Research Institute of Infectious Diseases (USAMRIID) at Fort Detrick, is 
primarily concerned with medical defense against (a) naturally ecu* ing infectious diseases that could 
swiously interrupt U.S. military operations such as troop mobilization and deployment and (b) the threat 
of infectious diseases or toxic effects caused by the potential field use of biological warfare (BW) agents 
either conventional BW agents or altered agents, 1 / an unfriendly force. 

The U.S. Army has a recognized need for new chemical compounds that will be useful as 
prophylactic or therapeutic antiviral drugs to treat U.S. military personnel who are at risk of exposure 
to, or who might become infeaed with, naturally-occurring viruses or altered viruses for which there 
exists no effective protection or therapy at the present time. The development of selective antiviral drugs 
for use in the successful treatment of infections with certain exotic RNA viruses (togaviruses 

bunyaviruses, arenaviruses, rhabdoviruses, and other, unclassified RNA v-.uses) is of particular 
importance to the Army because there are no other research efforts being conducted, either by the 
government or by the private sector, which are direaed toward the control of these virus diseases of 
military relevance. 

to 1973, USAMRIID initiated a research and development program to idemify and to pursue new 
compounds with activity against these exotic RNA viruses. Approximately 1500 compounds have already 
been screened in vitro for selective antiviral effects against these target viruses and a number of the 
compounds which were found active in cell culture have been evaluated for antiviral efficacy in vivo 
•several of these compounds (e.g., Ribavirin, Selenazole, and Pyrazoforin) have been extensively tested 
for efficacy against lethJ RNA virus infections in various animal model systems at USAMRIID To 

date the most promising antiviral drug with demonstrated, broad-spectrum activity against these viruses 
of military importance, both in vitro and in vivo, appears to be «ibavirin, its prodrug derivatives and 

!? Car^fT,‘d,ne iderivat*ve (AVS-206). Ribavirin has been evaluated in humans infected with Sandfly 
Vir)“*Lissa Fever Virus, and Korean Hemorrhagic Fever (KHF) Virus and has demonstrated 

marked clinical efficacy against these particular virus infections. This drug will be further developed for 
general use in military personnel. There is a real need, however, for more potent and more selective 
antiviral drugs to combat these virus diseases which represent serious threats throughout the world. 

t 
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Troops in the deld are threatened not only by infectious diseases of natural origin, but also by 
the possibility of BW attack. The commercial development cf antiviral drug' for the treatment of the 
more common respiratory virus, enteric virus, aM herpesvirus infections may not solve the problems 
which are unique to the Armed Forces. These potential problems of encountering exotic viruses and BW 
agents will not be sufficiently addressed by depending solely on du possibility that antiviral drugs 
originally developed for the treatment of acute respiratory diseases, enterovirus infections, and 
herpesvirus infections might also be useful in the treatment of these virus diseases of military relevance. 
A more direct approach, and one which is clearly indicated, is to focus on antiviral drug development 
efforts designed to attack these particular virus disease threats that are unique to the Armed Forces. 

The U.S. Army Medical Research Institute of Infectious Diseases has, for a number of years, 
been involved in conduaing a unique and amoitious antiviral drug research and development program, 
primarily directed toward the chemical control of exotic RNA virus infections of military importance. 
Potential antiviral agents have been synthes zed and evaluated against a number of target viruses both in 
vitro and in vivo. Program emphasis is currently on the development of antivirals for use in the treatment 
of infections with alphaviruses, flaviviruses, bunyaviruses, arenaviruses, and other viruses which are 
capable of eroding combat strength in troops deployed in ^verseas areas. In addition, current efforts are 
also being directed toward the development of antivirals for use in the treatment of AIDS through an 
Inter-Agency Agreement with the National Institutes of Health (NIH). 

Members of the Togjviridae and Flaviviridae families (alphavimses and ilaviviruses) are capable 
of producing serious hemorrhagic or encephalitic diseases in humans. Infections with alphaviruses 
[Eastern equine encephalomyelitis (EEE), Western equine encephalitis (WEE), and Venezi elan equine 
encephalitis (VEE)) have occurred in epidemic proportions in the Americas. Chikungunya and O’nyong- 
nyong viruses also continue to cause epidemic disease on the African continent. The flaviviruses include 
several members which cause significant disease in humans. Dengue viruses types 1-4 are prevalent 
causes of acute illness in the tropics and subtropics of the world. Available vaccines are inadequate to 
control these infections effectively. Other members such as St. Louis encephalitis virus, Japanese B 
Encephalitis (JE) virus, and West Nile encephalitis virus cause mild to severe encephalitis diseases in 
humans. The tick-borne encephalitis virus group, represented by Russian Spring-Summer Encephalitis 
Virus, has caused widespread encephalitic disease in the U.S.S.R. and Northern Europe with high 
mortality rates. Yellow Fever (YF), in either the urban or jungle form, continues to be a threat, although 
the use of the 17-D vaccine is quite effective as a prophylactic measure against this disease. The Army’s 

program is interested in controlling infections caused by the dengue viruses, Japanese encephalitis virus, 
Russian Spring-Summer encephalitis virus. Yellow Fever virus, and West Nile encephalitis virus. 

A number of bunyaviruses have caused epidemic disease in many areas of the world: Rift Valley 
Fever virus was responsible for a major epizootic in Egypt in 1977-79 with considerable losses in 
domestic animals (sheep and cattle) and significant mortality among those humans infected with the virus. 
Sandfly fever virus has also been recognized as an important cause of epidemics in the Mediterranean 
area, in the Middle East, and in Central Europe. Oropouche, La Crosse, and California encephalitis 
viruses have all caused signifícant disease in the Ameiicas. Oropouche virus, for example, has been 
associated with a number of large human epidemics in Brazil over the past twenty years. Hantaan virus, 
the causative agent of Korean hemorrhagic fever, causes appreciable mortality and is widely distributed 
in Asia. It has only recently been shown to belong to the Bunyaviridae family. Of the Sunyaviridae 
family, the USAMRIID program has initiated studies with Sandfly fever virus. Rift Valley fever virus, 
Korean hemorrhagic fever virus, and Punta Toro virus. 

Of the Arenaviridae family, current interest includes Lassa fever virus, an agent which causes 
signifícant lethal disease among infected humans in Africa, especially in Sierra Leone. Other arenaviruses 
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under current investigation include Junin and Machupo viruses, the causative agents of Argentine 
hemorrhagic fever ano Bolivian hemorrhagic fever, respectively. These agents are found endemic in wide 
areas of South America. Pichindt (PIC) virus has been used in antiviral studies as a representative of 
this important family of viruses. Vesicular stomatitis virus is currently employed as a representative of 
the Rhabdoviriaae family. Vaccinia Vims is currently employed as a representation of the DNA Virus 
(Poxviridae). This agent poses a threat to the military personnel as wel' as the general population because 
of the lack of antibody protectiou »mce no World Health Vaccination Program are now required. VV 
Virus is also commonly used as a carrier virus for genetic engineering .echnology, therefore posing an 
ever-present threat to a laboratory modificaron of any genetically engineered virulent agent. 

Other viruses which cause sporadic bu* severe hemorrhagic fever in Africa are Marburg and 
Ebola viruses. These two closely-related agents have been placed in a new family (FU.oviridae). 

The above viruses are those which might be encountered in exotic troop locations and against 
which troops would not be expected to have any prt-existing immunity. With few exceptions, specific 
vaccines do not exist for these agents and some of the agents encountered may be poorly classified or may 
even be unclassified viruses which havç not been seen previously. The antivital 
chemoprophylaxis/chemotherapy approach may be the best modality to defend against this threat at the 
prient time. 

Another recurring problem with naturally-occurring virus infections exists in military boot camps 
where new recruits are assembled. These troops often develop infections with adenoviruses, influenza 
viruses, and parainfluenza viruses, sometimes in epidemic proportions. Infections with the adenoviruses 
have been a distinct military problem for years and multivalent vaccines have been prepared for use in 
new recruits. Nevertheless, an effective antiviral drug for treatment of adenovirus infections would be 
quite useful and therefore this virus group is also a target for antiviral chemotherapy in the Army’s 
program. 

A number of naturally-occurring viruses could be developed by an adversary into potent 
biological weapons for use in the field against U.S. forces. Many of the exotic RNA viruses are also 
potential BW agents, since their J.semination in an area where they are already indigenous could be 
employed as a means of disguising the source of the infection. In addition, other agents such as smallpox 
virus could be used very effectively against a s-iscepible civilian population prior to and during military 
operations to disrupt logistics and support activities and to create panic and chaos. The threat of BW 

attack poses some of the same problems as those to be addressed in the defense against naturally- 
occurring virus infections. Again, a broad-spectrum antiviral drug with selective activity against the RNA 
viruses could be the only real line of defense against such attach with those particular type of agents. 
The vaccine approach will only be effective in affording protection against a very limited group of these 
agents which number in the hundreds of different antigenic types. 

With the advances made in the field of molecular genetics, it is now technically possible to 
genetically engineer altered viruses with enhanced virulence, communicability, drug resistance, and 
overall threat potential. An example of such misuse of advanced biotechnology would be the insertion 
of genes for highly toxic peptides such as snake venom toxins, potent bacterial toxins, or other low 
molecular weight toxins of military importance into the genome of a highly communicable virus such as 
influenza. The feasibility of inserting foreign genes into vaccinia virus and obtaining expression of those 
genes in the host cell has already been demonstrated. Recombinant DNA technology has made it possible 
to insert and express heterologous genes in '. variety of different viruses. Effective defense against 
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possible altered viruses used as BW agents may well depend u?on the development of antiviral drugs 
active against the vector viruses. 

The Department of Antiviral Studies at USAMRIID is responsible for the acquisition, 
identification, and development of potential new antiviral drugs which are effective against viruses of 
military relevance and which might be useful in «he treatment of AIDS. The program is therefore, broad- 
based and involves the synthesis, primary and secondary testing and further characterization of novel 
antiviral compounds with regard to their possible biochemical mechanisms of action, pharmacokinetics, 
metabolism, optimal formulation, optimal com! inar.on with other drugs, and safety in animal model 
systems. The Department also directs studies in support ot IND applications to the FDA for clinical 
testing of active antiviial agents for use in man. 

Since th<* establishment of itt, antiviral testing program, the Department of Antiviral Studies, 
USAMRIID, has evaluated approivimately 3,000 compounds in its primary in vitro screen. Fewer 
compounds have been evaluated in vivo. Selenazole was reported to have broad-spectrum activity against 

the exotic RNA viruses in vitro and is significantly more potent than Ribavirin against the togaviruses 
(VEE, YF, JE), bu-yaviruses (RVF, SF, KHF), and arenaviruses (PIC) in vitro. The activity of this 
compound against YF virus is most impressive with an EDjq of 0.005 mg/mi in cell culture. The 
evaluation of Selenazole for therapeutic antiviral efficacy in vivo, however, yielded disappointing results 
and pharmacological problems may be responsible for the lack of efficacy in animal model systems. 
Ribavirin, on the other hand, has been shown in laboratory animal models to have significant antiviral 
efficacy against the bunyaviruses (RFV, Punta Toro and KHF) and the arenaviruses (PIC, Junin, 
Machupo, and Lassa Fever). Clinical trials with Ribavirin in patients with Lassa Fever virus or 
Hantavirus infections have yielded good results. 

Ribavirin has also been shown to be effective in the treatment of Sandfly fever virus in human 
volunteers. Good progress has been made toward developing this particular antiviral drug for general 
clinical use by the Army, but new agents with higher potency and selectivity against the exotic RNA 
viruses will hopefully be identified in the expanded USAMRIID antiviral program. Because of the lag 
time in diagnosing viral disease, treatment with broad-spectrum antiviral agents offers the best hope to 
successfully defend against both naturally-occurring disease and against possible BW agents in the field. 
It is unlikely, however, that a single drug will be found th?t is effective against all of these exotic RNA 
virus infections, so additional antiviral agents must be developed. There is also a need to explore the 
efficacy of immunopotentiators, biological response modifiers, interferons, combination chemotherapy, 
and new approaches to drug delivery to enhance the antiviral efficacy of these agents. 

The basic contract at Southem Research Institute was established to enable USAMRIID to 
evaluate approximately 10,000 test materials for efficacy against 3 different target viruses using the in 
vitro antiviral prescreen testing protocol, 1500 - 2000 compounds for efficacy against a spectrum of six 
viruses using the in vitro primary screening protocol and several candidate antiviral agents against an 
expanded spectrum of viruses using secondary screening protocol.' . 

Due to the conflict in the Gulf (Desert Storm) in 1991 and lack of funding for these antiviral 
studies, this contract was cancelled (10 months into the work) on 12/31/91. 

This report summarizes our progress in implementing the antiviral research program and includes 
summaries of antiviral test data collected from February 1, 1991 through December 31, 1991. 

t 
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2. CURRENT SCOPE OF WORK 

rjiis section describes the research objectives and the scope of work for each of the main tasks 
being performed by Southern Research Institute (SRI) on this contract during this reporting period. These 

tasks are: (a) Prescreen testrg of natural products for antiviral efficacy in vitro, (b) Primary testing of 
synthetic compounds and active natural products in vitro against an expanded spectrum of viruses of 
military importance, (c) Confirmatory testing of all active lead compounds from the prescreen and 
primary screen, (d) Secondary in vitro and in vivo studies of selected active compounds with best broad 
spectrum antiviral activity. 

2.1 ÜL-Vitiv Antiviral Evaluations 

R k c®n<i“cted the antiviraJ screening of chemical compounds and natural products which were 
furnished by the Department of Antiviral Studies. USAMRIID, fo, antiviral efficacv in cell culture against 
representative viruses from the Togaviridae, Flaviviridae, Bunyaviridae, Arenaviridae. Poxviridae and 

-The insist of the following: (1) Vaccinia (W) Virus. (2) Yellow 
Fever (YF) Virus (3) Japanese Encefalitis (JE) Virus. (4) Venezuelan Equine Encephalomyelitis (VE) 

v!™ a, mlllZ ^ Vim*' i6> ^ny (SF) Vim- ^ (r> «“»“ tonunodeflcency (HIV 
Virus. At USAMRIID containment facilities other viruses of military importance were tested according 
to the priorities set forth by the Sponsor. * 

A prescreen procedure has been developed which uses MTT and evaluates five compounds (at 
four-log¡g-dose levels) per virus per 96-well plate. SRI was scheduled to evaluate approximately 3000 
cornpjund against three prescreen viruses using the prescreen protocol. Compounds deemed active from 

nvJdabovT Pr°8ram Were teSted in Primary screening program against the six Exotic Viruses 

SRI was scheduled to evaluate approximately 2000 compounds per year against each of these six 

XTnr ^ df.ennine the dr ;* cytotoxicity (TC*,*) and the drugs antiviral 
etfan aCjo») and the overall antiviral efficacy index (AI*). Also specific antiviral parair.eters (SI and 
TAI) were calculated for each drug virus test. 

Screening data was reported to USAMRIID essentially as it was obtained in hardcopy form and for 
on floppy diskettes. 

3 EXPERIMENTAI, methods 

3.1 Cell Culture 

A centralized cell culture facility for provision of high-quality cell culture for all of the ' irus 
screening laboratories on this project was located at SRI home-site. This centralized cell culture facility 
consisted of two laboratories (one laboratory approximately 225 sq. ft. and the other approximately 250 
sq. ft.). Each laboratory had a laminar flow hood and each labora, :ry was folly equipped for the 

maintenance and propagation of cell cultures. Each laminar flow hood w;_ inspected and certified by the 

»ITT AlabT ?ccup3,'0M, n““1 ^ ^ -X were done on a yearly basis, 

"Hie centralized cell culture facility propagated and maintained the Vero (ATCC) cell culture line 
for this project. 
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Vero (Alce) ceils were used for seeding 96-weil plates for the vims assays and delivered to the 
BL-3 facility on a standing order schedule. Cell culture plates for the other vims laboratorio were 
supplied as requested. Vero cells in T75 or T150 cell culture flask.« for virus production were supplied 
as requested. In addition. Vero cells seeded in 96-well plates were supplied as requested for special 
s'udies, and developmental procedures. 

The Centralized Cell Culture Facility prepared and supplied cell culture media and other solutions 

to the BL-3 facility as was needed. 

For quality control, cell culture lines were routinely monitored for any change in their growth 
parameters. The cells seeded in 96-weil plates were microscopically inspected before delivery to the 
laboratories to ensure proper cell distribution in the wells and cell integrity. 

In addition to the quality control procedures described above, we evaluated, on a routine basis, 
the precision of preparing the 96-weil plates and the proliferation of the Vero cells in the 96-well plates. 
Control 96-weil Vero cell plates were selected at random on Day 1 (Day 1 of the prescreen and primary 
in vitro MTT Assays) and the optical densities (O.D.) were read the following day (for the Day 1 ba e 
line) and on Day '/ (Day 6 in culture). We used three plates for ea± plate »nfigursùon (Prescreen and 
Primary) for Day 1 in culture and three plates each for Day 6 in culture. The mean optical density for 
each plate was determined and the 95% confluence limits of the mean were calculated The 95% 
confluence limits of the mean O.D. for each plate (n = 72 wells oer plate) was less than 3.0% of the 
mean. This indicates an excellent precision in preparing the plates since the experimental en or 
I nSLx jqq ^ is only 5 to 6%. (SD is the standard deviation.) 

Growth curves were constmcted by plotting the mean O.D.’s for Day 1 and Day 6 in culture for 
each set of pla'e configuration, and determining the slope of the curve (the increase in O.D. per day). 
See Figure I. The slope for this particular growth curve was 0.068. The growth of the Vero cf <ls in 
the 96-well plates were relatively constant. For example, the slopes of growth curves for the period from 
March 6 through March 26, 1991, were 0.064 +. 0.006 (mean ± 95% confidence limits, n = 25). The 
95% confidence limits were only 9.4% of the mean for this period. 

Sterility cultures were performed on all media and solutions used in the cell culture laboratory. 
At the time each reagent was made, 0.5 ml from each bottle or flr«k of reagent was added to an 
individual tube of thioglycollate medium and Sabouraud medium and the sterility culture tub.' were 

incubated at 37 °C for 48 hours before the solutions were released for use. The culture tubes were held 
14 days before being discarded as negative. 

At approximately 3-month intervals, samples from cell culture lines which were maintained in 
the Centralized Cell Culture Facility were sent to the ATCC for mycoplasma testing. Thete samples 
were monitored by use of the bisbenzamide DNA-fluorochrome stain and also by cultivating in 
mycoplasma broth and agar media under aerobic and anaerobic culture conditions. 

Cell culture stocks were stored in liquid nitroge’*. 
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3.2 Test Compound« 

3.2.1 Receipt, Cataloging, tnd Storage 

During this report period, samples were received from the supplien and processed at SRI* 
USAMRIID and shipped to SRI-Birmingham for testing. From February 1, 1991 through December 19, 
1991, 3015 primary AVS samples were prepared for RN'A and Vaccin a virus testing, and 2976 prescreen 
samples were prepared for RNA virus testing, including retests and oositive control samples. Also, 438 
primary AVS samples were prepared for HIV virus testing, including retests and posit ve control samples. 

The drug samples submitted for testing were shipped to the centralized drug preparation 
laboratory by the SRI-Information Technology (IT) group at the USAMRIID Facility. The drugs were 
checked against the enclosed shipping list, and stored in numerical order in the drug repository facility 
under the appropriate conditions, according to the information supplied by SRi-IT. Drug samples 
submitted for prescreen testing were shipped by Dr. G. R. Petit, Cancer Research Institute. Arizona State 
University, Tempe, Arizona. 

The daily drug inventory of compounds received and amount on-hand at all times were handled 
on the Drug Tracking Computer System. Results, inc.udii.g compound associated documents and all 
related archived antiviral data has been transferred to the Department of Antiviral Studies at USAMRIID 
and uploaded into the USAMRIID VAX computer. 

Requests for Jaily drug preparation were required to be delivered to the centralized drug 
preparation laboratory five working days prior to the testing date. The diugs were solubilized and 
delivered fresh to the designated laboratory on the day of testing. 

After the termination of this contract, all compounds connected >vith this project and in the 
possession of SRI will be transferred to Walter Reed Drug Repository, Washington, D.C., under the 
direction of Col. George Childs. 

3.2.2 Determination of Drug Solubility 

If no drug solubility or stability information was provided by the supplier, the following 
procedure was used to determine drug solubility: 

A 1 mg sample was weighed into a homogenizer vessel and 1 ml of HjO was added, which was 
the first solvent on the priority list. If the drug was not immediately soluble in 11-,0, it was 
heated in a H20 bath to 40®C. If the drug was not in solution after heating, it was homogenized 
with a hand homogenizer The procedure was repeated with a freshly weighed 1 mg sample for 
each solvent in order of priority, until a suitable solvent was found. The priority list of solvents 
was as follows: 

Volume 
Solvent (ml) 

Volume 
Solvent (ml) 

1) H20 1 
2) MeOH 0.1 
3) EtOH 0.1 

4) DMSO 0.1 
5) Acetone 0.1 

If the drug was insoluble in all of the above listed solvents, it was tested as a suspension in cell 
culture assay medium with the aid of a hand hon^igenizer or a vortex mixer. The final concentration of 
solvent in the starting drug concentration did not exceed 1% (preferably < 1%). 
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The following proced .re was employed for the drug preparation: 

1- Drugs for Primary Testing 

All drugs were weighed in specified amounts, and th* ore-determined solvent was added as 
required for the starting drug i;oncentration. 

Polystyrene snap-cap tubes were used for the weighed samples except ibr acetone-soluble drags, 
tnen polypropylene tubes were used. Polypropylene ervotubes were also used. 

2. Elg-screen Drugs (Plant Extracts! 

Plant extracts were received in the repository preweighed in amounts of 200 mg (± !0%) in 2 
ml cryovials with an o-ring . eal. 

On Day 0 (24 hours prior to testing) 200 > o' a specific solvent was added to each sample. 
Each sample was homogenized and placed in an ultrasonic bath for 10 -12 minutes The samples 
were extracted for 18 hours at 22 - 24° C. 

On Day 1 (day of testing), 800 jd of sterile-deionized water was added to each sample and 
thoroughly mixed. If a drug was insoluble, it was further homogenized with a tissue tearer until 
a homogenous suspension was obuined. An additional 1 ml of sterile-deionized water was added 
to each sample, bringing the total volume in each cryovial to 2 ml. 
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3.3 /fl VUn Antiviral »rtCTing; DNA. Exotic RNA Virusa and Retroviruses 

The viruses and nost cell lines used in our in vitro assays are listed in Table 1. The antiviral 
activity of a compound <vas defined as a measure of its ability to inhibit the cytopathogenic effect (CPE) 
of the virus on its hr it cell. 

During this contract period antiviral testing was done using the MTT assay. ^ he MTT Assay 
System, measures the degree of cell viability iand therefore CPE and drug cytotoxicity) as determined 
by MTT uptake of the viable cells. This procedure is based upon the reduction of the tétrazolium salt, 
3-(4,5-dimethyl-thiazol-2-yl)-2,5-diphenyl tétrazolium bromide (MTT) by mitochondrial enzymes of viable 
host cells to MTT formazan. The blue color of the MTT formazan is measured spectrophotometrically. 
This protocol has proven to be most economical, efficient and suitable for a large-scale screening 
program. Plate layouts and da*a printouts are included in the Methods Section of this report. 

Positive control drugs (Table 1) were included in each antiviral assay to validate the test 
conditions used in the antiviral assays. 

The details of the assay procedures for each virus arc described on the following pages. 

Southtm Research Intitule 
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3.4 Prägern Aasaya (YT. VE. PT); 

Large number* of plant extracts are available for screening for in vitro antiviral activity. We 
were requestei to develop an assay that would: 1) allow more compounds to be evaluated per microtiter 
plate than in the regular antiviral screen and 2) prescreen plant extracts as well as other compounds for 
activity against two indicator viruses. The three viruses selected by USAMR1ID for this purpose were 
the attenuated, vaccine strain (17D) of Yellow Fever virus (YF) and Punta Toro virus (FT) and 
Venezuelan Equine Encephalomyelitis vims (VE). The prescreen assay should select candidate 
compounds for screening against the Asibi strain of YF and the other target RNA vimses in the full 
screen. 

A prescreen procedure was developed which utilizes MTT and evaluates five compounds per virus 
per 96-well plate. 

Host Cells. Vero cells are seeded as monolayer cultures in COSTAR 96-well plates at 18,000/0.2 
ml/well in MEM + 10% heat-inactivated fetal bovine semm (Afbs). The plates are incubated 
approximately 24 houn prior to use. 

Challenge Vims. The 17D strain of YF viius was originally obtained by Dr. Lori Brando from 
the Alabama Public Health Department in Birmingham, Alabama. The Adames strain of PT vims was 
obtained from our regular screen. Stock virus pools were prepared by passaging and titrating each vims 
in Vero cell monolayers. For use in fhe prescreen assays, PT virus is diluted in experiment medium 
(MEM + 2% Afbs) to yield an inoculum of 32 CCIDjq per well. The challenge dose of YF virus had 
to be increased from 32 to 64 CCIDjo/well in order to obtain sufficient CPE and cell-kill by 6 days post¬ 
infection. An antiviral screening assay as long as 7 or 8 days would require replacing the culture fluids 
with fresh dmg during the incubation period, thus increasing the cost of the assay. 

Test compounds are dissolved or su^oended in DMSO or H20. then diluted in serial tenfold 
dilutions in experiment medium to yield final concentrations of 1000,100, 10 and 1 uglml in the plate 
wells. Selenazofurin (AVS-0253) is utilized as a positive control dmg for YF and VE; the control dmg 
for PT is Ribavirin (AVS-0001). AVS-6724 (2-Thio-6-Azauridine) has been tested against all three 
viruses as a possible candidate positive control drug. 

Assay Procedure. The assay is designed to evaluate four 1.0 log,0 concentrations of each 
compound in duplicate against the challenge vims. MEM + 2% Afbs serves as the experiment medium. 
Cell culture medium is removed from the plate wells. To each of duplicate test wells containing replicate 
cell monolayen, 100 jd of each test dmg solution (or suspension) and 100 pi of the challenge vims 
(diluted in experiment medium) are dispensed. Cell controls (6/plate) containing 200 pi medium, virus- 
infected, untreated cell controls (6/plate) containing virus and medium and dmg cytotoxicity controls 
(1/dmg concentration) containing ceils, medium and test dmg are included on each plate. Medium 
(Reagent) color controls (no cells), and dmg colorimetric controls (dmg + medium - no cells) 
accompany each test. The covered plates are incubated at 37°C in a humidified atmosphere containing 
2% CO2. When CPE reach 100%, 6 days post infection, 20 pi aliquots of MTT (5 pg/ml solution in 
PBS) are added to each well. The plates are incubated at 37*C for six houn to allow reduction of the 
MTT to the formazan form. Then 40 pi aliquott of a 30% solution of SDS in 0.02 NHCI are added to 
the plate wells. The plates are incubated overnight to allow the SDS to lyse the cells and to dissolve the 
MTT formazan crystals. Fhe absorbance (570 nm) of the contents of each well is determined by a plate 
reader. The plate reader is interfaced with a computer programmed to capture the optical density (O.D.) 
measurements from the reader and calculate mean optical densities, indices such as IC^, TC^, SI, and 
plot the percents ce'1 viability and CPE reduction. The actual O.D. readings, the indices, and bar graphs 
expressing cell viability and CPE reduction are automatically printed on individual compound data sheets. 

22 Southern Research Inmiute 

« 

» 

i 

i 

• • • 



example of a data sheet with results of a prescreen assay is shown as Figure 2. Section I of 
tfcs data sheet gives the compound and test identification and the actual raw data (O.D. readings) for each 
assay. Printouts of pertinent Control and Test Results are in Section II. Calculations of the test results 
are the same as those for assays in the regular screen. Section III displays a bar graph plotted from the 
computed values in Section II. 
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IN VITRO ANTIVIRAL RESULTS 
EXOTIC RNA VIRUSES PRE-SCREEN ASSAY DRUG: AVS 0001 
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3.5 Primary Strwn Assays: 

This section describes the research methods used for testing the various viruses using the primary 
screening protocol. An example of the plate layout and the dau printout used with this MTT Assay are 
included in Figure 3. 



EXAMPLE OF A REPORT OF MTT ASSAY 
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EXPLANATION OF IN VITRO ANTIVIRAL RESULTS FORM (MIT ASSAY) 

The ln Vitro Antiviral Results form (Figure 1) has three seaions: 

Seetton I. and the actual raw data (optical density readings) collected for 

TeSl I^rU‘ficatlon and Raw Data ^‘on specifies the compound that was tested, a unique 
p te number (assigned by the computer) and the actual optical density readings for the vims 

BanLTrn ''ï (cc)’ druS alone <,ox> and th« d™g plus virus (drug^xpenmental). 

dmg cotonmetnc"85 ^ lakCn f°r C°nUiner (pl“,,c)- rca*ent and 

Section II. Printouts of pertinent Control and Test Results computed from the raw d-u are in this section. 

Tabular Dose Response Test Results are calculated as follows: 

a. Mean Medium O.D. is subtracted from means of virus and cell control O.D.S. 

b. Drug colorimetric O.D. is subtracted from each infected and uninfected value at the 
corresponding drug dilution. 

c The Differential is the mean O.D. attributable to virus kill (CPE). 

Differential - (mean O.D. cell control) • (mean O.D. Virus control). 

d. For infected cells at each drug concentration, 

% CPE ■ the reciprocal of: 

[(mean O.D. infected wells - mean O.D. drug colorimetric wells) -(mean O D virus 
control - mean reagent O.D.)|/Differential; expressed ,n percent. 

e. For uninfected cells at each drug dilution, 

TC2î^9î - IJ* dni* concentration Oig/ml) that reduced cell viability by 25%. 50% or 

IC3J0.»S 

TAI 

SI 

The dmg concentration (^g/ml) that inhibited CPE by 25%. 50% or 95% 

calculated by using a regression analysis program for semilog curve fitting. 

Antiviral Index, calculated by dividing TC^ or „ by IC^ or 

Toul Antiviral Index - the area between the cytotoxicity and the antiviral 
curves. 

Selectivity Index, calculated by dividing the TCUj by the IC^ 

Figure 3 (Cont’d) 
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Section II!. The Graphic Results Summary Section displays a plot or graphic illustration from computed 
values in Section II. 

The line connecting the square symbols depios the percentage of viral CPE in virus-infected 
cells treated with the test compound (at the indicated concentrations) relative to the 
Differential. This line expresses the in vitro anti-viral activity of the sample. 

The line connecting the X symbols depicts the percentage ot surviving uninfected cells treated 
with the test compound relative to the uninfected, untreated control (cell control). Thu line 
expresses the cytotoxicity of the drug at the various concentrations, or percent cell viability. The 
dotted line is just a reference line at 50%. 

Figure 3 (Cont’d) 
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3 5.1 Vaccinia Virus fW^ 

Vaccinia virus, strain Lederle CA, was obtained from Dr. Wilton Rightsel, formerly with Parke 
vis and Company, Detroit, Michigan. We have serially passed W in HEp-2 (contmuous-passace 

human carcinoma of the larynx) and Vero (coru.nuous-passage African green monkey kidney) -II 
monolayer cultures. The VV used to screen compounds for USAMRIID was propagated Ld assayed in 
Vero cdlmonolayer cultures in Eagle’s Minimal Essential Medium (MEM) supplemented with 2% heat- 
ma^ivated fetal bovine serum (Afbs) and 50 Mg/ml of gentamicin. Virus stock were SaTJd accordtog 
to the procedure of Reed and Muench (1938) and diluted in culture medium to 100 CCID* per 0.1 ml 

in Vero by report’ were screened for activity against VV 
m Vero cell monolayer cultures in 96-well plates, employing a CPE-inhibition assay procedure. 

activity against'vv bv ^ ^ ShÍPmeW 42’ COmpou,,ds have been ^^ned for 
! VV b)'th*MTr “»»y procedure, in which the degree of cell viability (and therefore CPE 

tetrazdL^r^?^' ^ 57 “ptake P™*™ ¡* based on the reduction of the 
salt H^S-dimethyl-üiiazol^-yl^.S-diphenyl tétrazolium bromide (MTT) by nitochondrial 

enzymes of viable host cells to MTT formazaii. The blue color of the MTT formtuan 

0¾Sem'^ 5* Ler° “"'ir Seedfld^nt° 96'We" Plates 31 3 dCnsity 0f 3 x 104 cel!j in °-2 ^ 
«,r rpp M 5* b^Vme CiÜf Serum- 7,16 plates incubated at 37°C overnight The next dav 
our CPE-imubition assay is set up according to the format shown in Figure 3 MEM + 2% hea^ 
inactivated fetal bovine serum (Afbs) serves as experiment medium. Wh of triplicatt tes^ Í2 

«^rim-mrep ate ?" 100 of Mch ‘«t drug solution (or suspensioE) and 100 ul of 
i dispensed. Six 0.5 log|0 concentrations of each drug beginning with 320 ug/ml are 

£- .»«ly u»i. Compounds are solubilized or suspended and dilumd in culture meSil me day of Je 
Cel controls contain,ng 200 pi of medium, virus control, comainin, cells, medial II vij^i 

oJeadTpUte* 'CSs“^ “r“""*r“"’- ^ ^ “'■'««»ion are included 
medtm + MTT ^ 7 i'n') “T01 *“'*• “* ^ “'0'™«,c control, (diuj + 
a hiimitiifipuî . S h0 ce accompany each test. The covered plates are incubated at 37°C in 
a humidified atmosphere containing 2% COj. w v. in 

PBS) are^LTjTLr^.5 IT °° <P ‘ >' 20 pi of MTT (a 5 mg/ml solunon in 
of die MTT m ^ 7' pla“ m '"“»“'O « 37'C for sU u seven hours to allow reduction 

Vn7 t01the formazan fonn- Then <0 M* aliquots of a 30* solution of SDS in 0 02V HC1 are 

di^ve0t£eMTT fWellS' '’’i“ ïwC inCUbated °Vernight 10 allow ** SDS to ‘yse die celfs and dissolve the MTT formazan crystals. The absorbance of the contents of each well is determiné * 
plate read« employing dual filters of 570 and 650 nm. The platel« Sfoterfá^ ^Tœmouto 

STJTic“ ^ m -K*“"**«* ta» He reader and calculate indie« 
cultura ’93’ TC23' pl0‘the percenu of viraI CPE “d cell viability of drug-treated 

3 5.2 Yellow Fever VinH (YD 

3, otaTÄvTÄrJniÄc^r^' ^Dr — -- 

of^growm medium was rrlded and me ceil, 

rninr Th iniectIon *e clarified by centrifugation (5000 rpm, 15 minuta, 40C) in a Sorvall SA-600 
«i L ^ was dispensed into 0.5 ml aliquots and then frozen and stored at -84#C On¬ 
al,quot was used to determine the TCID* and PFU titea for the stock. * ** C. One 
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The standard operating procedure is an MTT-based assay as follows: 

Vero cells are seeded in 96-well tissue culture plates at a density of 1.8 x 104 cells/well in 100 ¿il 
complete EMEM and incubated overnight at 37°C/5% C02, 

The following day, the medium is aspirated out of the wells and 50 pi of virus (diluted to a virus 
load of 32 TCIDjo/well) are added to the test and virus control wells. The toxicity and cell control wells 
receive 50 pi of complete EMEM. The plates are incubated for 30 minutes at 37°C/5% CO; to allow 
virus to adsorb. 

After virus adsorption, the test wells receive an additional 50 pi of a 2X concentration of drug 
and the control wells receive an additional 50 pi of complete EMEM. The total volume per well = 100 
pi. Generally, the standard drug test concentration range is from 1 pg/ml to 320 pg/ml. 

The plates are incubated at 37°C/5% C02 until the virus control wells exhibit maximum CPE 
(+4 = 100%) by visual scoring under die microscope (40X). Generally, the YF virus (with 32 TCID^ 
virus load) requires 6-7 days of incubation to achieve maximum CPE. At this time, all wells (excluding 
plastic control wells) receive 50 pi of MTT solution (1.50) mg/ml, prepared in complete EMEM). 

The plates are incubated 7 hours at 37#C/5% C02 (in the dark) to allow reduction of the 
tétrazolium salt to the formazan product, after which the cells are lysed and the formazan is solubilized 
by the addition of 100 pi of a lysing solution (10% SDS-0.01N HC1) to all wells generally. If the MTT 
solution is added in the morning, the lysing agent is added at the end of the day, and lysis occurs 
overnight ( 14 - 15 hours in the dark). 

3.5.3 Japanese Encephalitis Virus (JE) 

We obuined our original stock of Japanese Encephalitis Virus, Nakayama strain, from Dr. 
George R. French of the Salk Institute, Swiftwater, Pennsylvania. 

To grow virus stocks. Vero cells (ATCC) were infected at an moi of about 0.1 PFU/cell in MEM 
containing 5% tbs. Virus was allowed to adsorb for 1 hour, then a minimal volume of growth medium 
was added and the cells were incubated at 37°C. The culture fluid was collected at 4-5 days post 
infection and clarified by centrifugation (5000 rpm, 15 minutes, 4°C) in a Sorvall SA-600 rotor. The 
supernate was dispensed into 0.5 ml aliquots and then frozen and stored at -840C. One aliquot was used 
to determine TCIDy, and PFU titers of the stock. 

The standard operating procedure is an MTT-based assay as follows: 

Vero cells are seeded in 96-well tissue culture plates at a density of 1.8 x 1C‘ cells/well in 100 pi 
complete EMEM and incubated overnight at 37°C/5% C02. 

The following day, the medium is aspirated out of the wells and 50 pi of virus (diluted to a virus 
load of 32 TCIDjo/well) are added to the test and virus control wells. The toxicity and cell control wells 
receive 50 pi of complete EMEM. The plates are incubated for 30 minutes at 37#C/5% C02 to allow 
virus to adsorb. 

After virus adsorption, the test wells receive an additional 50 pi of a 2X concentration of drug 
and the control wells receive an additional 50 pi of complete EMEM. The total volume per well « ioo 
pi. Generally the standard drug test concenuation range is from 1.0 pg/ml to 520 pg/ml. 
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.A TTie plates are incubated at 37°C/5% C02 until the vim control wells exhibit maximum CPE 
(+4 * loo%) by visual scoring under the microscope (40X). Generally, the JE vim (with 32 TCILV 
vim load) requires 6-7 days of incubation to achieve maximum CPE. At this time, all wells (excluding 
piastic control wells) receive 50 ^1 of MTT solution (1.50) mg/ml, prepared in complete EMEM). 

TTie plates ave incubated 7 hours at 37-0/5% C02 (in the dark) to allow reduction of the 
tétrazolium salt to the formazan product, after which the cells are lysed and the formai an is solubilized 

by ïfJdUuL0D 0f 100 ^ of a 'y5“»* solution 00% SDS-0.01N HCI) to all wells. If the MTT solution 
is added in the morning, the lysing agent is added at the end of the day, and lysis occurs overnight (14 - 
15 hours in the dark). 6 v 

3 5 4 yamriui Equine Enccphalomveiitu vin« 

We obtained our original stock of Venezuelan Equine Encephalomyelitis Vim, Trinidad Donkey 
strain, from Dr. George R. French of The Salk Institute, Swiftwater, Pennsylvania. 

, . .Thejv'nu was Propagated in Vero cells (ATCC) by infection at a moi of < 0.1 PFU/cell Fluids 
from infected cultures were collected three days post-infection and clarified by centrifugation (5000 rpm 
15 min, 4 C in a Sorvall SA-600 rotor. The supernatant fluid was dispensed into 0.5-ml aliquots quick 

PFUtitmoftoe's^k3"01 ^ ^ ^ ^ W“ ^ 10 determ,ne TC,Dîo and 

The standard operating procedure is an MTT-based assay as follows: 

™ i^ Vfwc!ÜS **** in tissue culture Plates 919 density of 1.8 X 104 cells/well in 100 ul 
complete EMEM and incubated overnight at 378C/5% ¢(¾. 

load of Í7Trrn0W/Ín*i is *piTated out of we,ls and 50 of vim (diluted to a vim 
load of 32 TCnVwell) are added to the test and vim control wells. The toxicity and cell control wells 

WmTto adsorb^ C0,I,p ** EMEM> P,ates are incubated for 30 minutes at 37°C/5% C02 to allow 

. After ¡'‘H“, adsorption, the test wells receive an additional 50 ^1 of a 2X concentration of drug 
and the control wells receive an additional 50 ^1 of complete EMEM. The total volume per well = 100 
Ml- Generally the standard drug test concentration range is from 1.0 ng/ml to 320 /xg/ml. 

(±a .mV??“ 316 lincubated 31 37°C/5% C02 until the vim control wells exhibit maximum CPE 
1()0*) by visual scoring under the microscope (40X). Generally, the VEE (with 32 TCIDM vim 

yS *fieVe maXimum CPE- A‘ time, all wells (excluding plastic 
control wells) receive 50 ^1 of MTT solution (1.50) mg/ml, prepared in complete EMEM). 

The plates are incubated 7 hours at 37*C/5% C02 (in the dark) to allow reduction of the 

‘r ííi'Tf“ Pr0dUCt’ aftCr Which ^ ceJls "e W and the formazan is solubilized 
T ,a ySmg S0,Uti0n (10% S™-0 01" »CD «o all wells. If the MTT solution 

¡..mrs n the ^^1"*’ ^ ** added the end of the day, and lysis occurs overnight (14-15 

3 5.5 Punta Toro Vina, tpf) 

Iif . r ^e.?>Uined our or'8'nal stock of Puma Toro vim (Adames strain) from Dr. Robert Sidwell of 
Utah State University. His virus stock originated from Dr. Dominique Pifat of USAMRIID 
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To grow virus stocks. Vero cells (ATCC) were infected at a low multiplicity of infection (moi; 
¿0.1) in MEM supplemented with 10% inactivated tbs. Culture fluid was collected at five days post- 
infection and clarified by centrifugation (5000 .pm, 15 minutes, 4#C) in a Sorvall SA-600 rotor. The 
supernate was dispensed into 0.5-ml at.Hu)ts, ü en frozen and stored at -840C. One aliquot was used to 
determine a TCIDyj titer and a plaque forming unit (PFU) titer for the stock. 

The standard operating procedure is an MTF based assay as follows: 

Vero cells an seeded in 96-well tissue culture plates at a density of 1.8 x 10* cells/well in 100 jzl 
complete EMEM and incubated overnight at 37#C/5% CO2. 

The following day, the medium is aspirated and all cells are treated with 100 pi of pretreatment 
solution for 30 minutes at 37#C/5% CO^. The pretreatment solution is composed of 1% DMSO from 
a 100% DMSO stock solution, 1% DEAE-Dextran from a 2.0 mg/ml stock solution in sterile water, and 
98% Hank’s Balanced Salt Solution. 

After this the pretreatment medium is aspirated out of the wells and 50 ¿ti of vims (diluted to a 
virus load of 32 TCIDyj/well) are added to the test and virus control wells. The toxicity and cell control 
wells receive 50 ¿d of complete EMEM. The plates are incubated for 30 minutes at 37#C/5% CO; to 
allow virus to adsorb. 

After virus adsorption, the test wells receive an additional 50 /¿1 of a 2X concentration of drug 
and the control wells receive an additional 50 pi of complete EMEM. The total volume per well •= 100 
pi. Generally the standard drug for concentration range is from 1 pg/ml to 320 pg/ml. 

The plates are incubated at 37,C/5% CO; until the virus control wells exhibit maximum CPE 
(+4 = 100%) by visual scoring under the microscope (40X). Generally, the PT virus (with 32 TCID^ 
virus load) requires 6-7 days of incubation to achieve maximum CPE. At this time, all wells (excluding 
plastic control wells) receive 50 pi of MTT solution (1.50) mg/ml, prepared in complete EMEM). 

The plates are incubated 7 hours at 37#C/5% CO; (in the dark) to allow reduction of the 
tétrazolium salt to the formazan product, after which the cells are lysed and the formazan is solubilized 
by the addition of 100 pi of a lysing solution (10% SDS-0.01N HC1) to all wells. Generally if the MTT 
solution is added in the morning, the lysing agent is added at rhe end of the day, and lysis occurs 
overnight (14 - 15 hours in the dark). 

3.5.6 Sandflv Fever Virus (SF1 

We obtained our original stock of Sandfly Fever virus, Sicilian strain (TC adapted), from Dr. 
George R. French of the Salk Institute, Government Services Division, Swiftwater, Pennsylvania. 

To grow virus stocks, Vero-76 cells (Dr. French, Salk Institute) or Vero cells (ATCC), depending 
upon availability, were pre-treated with DEAE-dextran (25 pg/ml) and 1% DMSO in growth medium 
(MEM containing 10% inactivated ft») for 30 minutes at 37#C. This was removed and then the cells 
were infected with SF virus in growth medium at an moi of 0.1. Virus was allowed to adsorb for one 
hour at 37*C. A minimal volume of growth medium was then added and the cells were incubated at 
37*C. The culture fluid was collected at four days post infection and clarified by centrifugation (5000 
rpm, 15 min, 4*C). The supernate was dispensed into 0.5 ml aliquots, then frozen and stored at -84,,C. 
One aliquot was used to determine TCIDy, and PFU titen for the stock. 
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The standard operating procedure is an MTT-based assay as follows: 

Vero cells are seeded in 96-well tissue culture plates at a density of l 8 x 10* in inn i 
complete EMEM and incubated overnight at 37#C/5% CO* ' 

The following day, the medium is aspirated and all cells are treatMt »¡rh inn i 
“I™0"f” » 7““ * J’-c/s* ca. L ë™:' 
HBSS. n’ DEAE-Dextran from » 2.5 mg/ml stock solution in sterile water. 98% 

a virus loÜTof 32 '* °Ut of ** wdls 50 M* of virus (diluted to 

After virus adsorption, the test wells receive an additional 50 ul of a 2Y ^ a 
and the control wells receive an additional 50 *1 of complete EMEM îie tot^ vofome r^ well - 
Ml. Generally .he sundard dnj8 concernât,on range is m,m | M/m| M 320^,/^ ^ " 100 

<** - ‘r^ ^37'C,5* C°2 ““‘11>« *inu control wtils esnibi, nuximnm CPE 
7 j00* by sua^sconn* under microscope (40X). Generallv the SF vims fwith 10 rr'n 

3.5.7 

3.5.7.1 

Human Immunodefidwirv Vim., (hivi- 

Standard Sgtminr Assay in cem mt-2 

Compound dilution and delivery tn the plat«^ 

« any ^vrdfr^VdTp^^^t^’,,0^0’ T' 
solubility was determined as appropriate. Latex aloves lab ma», lrw) “ SR J , m"in>um 
of the handling process to prevent exposure to potentially harmful agents AUrighat solubillfv^^^0 
was prepared and stored at -20T unni „.«h kL a- . "'í"«* solubility, the drug 

cornel was made ml dilu^n nTilÄnrn ÆTcoÂ. «¡^Æeí, T 

compoo^Fo“L,ng“mVdTu.^d,nL!^coX<ttó”^e Í70™ “/ 

;Cm™o,s^ 
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During the time that the drug dilutions were prepared, cells were v^*hed and counted. Viability 
was monitored by trypan blue dye exclusion and assays were not performed if the viability fell below 
90%. Cells were maintained in an exponential growth phase and were split 1:2 on the day prior to assay 
to assure exponential growth rate. For the primaiy screen, the cell lines utilized were CEM and dT-2. 
Unless otherwise indicated the medium used was phenol red-free RPMI 1640 with 10% heat-inactivated 
fetal calf serum (FBS), glutamine and antibiotics. Cells were propagated at 37#C in an atmosphere of 
5% CCj in air The virus employed for this work was HIV-1 isolates IIIB and/or RF prepared by an 
acute infection process, Buckheit, et al., (1591) and Cloyd, et alM (1990). Briefly, virus infected cells 
were pelleted on a daily basis beginning at three days post-infection until the virus had killed all of the 
cells in the culture. Reverse transcriptase activity and p24 ELISA were used to identify pools with the 
greatest amount of virus. These 24-hour harvests were pooled, filtered and frozen at -90°C. Prior to 
use in the assay the infectious pool of virus was titered on all available cell lines in order to determine 
the amount of virus required in the anti-viral assay. In general, pools produced by the acute virus method 
required the addition of one microliter of infectious virus per well resulting in the screening of drugs at 
a multiplicity of infection of 0.01. In this manner enough vims was prepared and frozen to compete 
over one thousand microtiter plates, allowing the testing of up to two thousand compounds from a sii gle 
stock of infectious virus The use of a single stock of virus for a long period of testing has viry 
favorable effects on the repeatability of the assay systems. Virus infection of the TEM cells was carried 
in a bulk infection process. The appropriate number of cells required to complete the assay were mixed 
with infectious virus in a conical centrifuge tube in a small total volume of 1 - 2 milliliters. Following 
a one hour incubation the infected cells were brought to the appropriate final concentration of 5 x HT 
cells per milliliter with fresh tissue culture medium and 100 microliters were added to the appropriate 
experimental and virus control wells. Uninfected cells at the same concentration were plated for the 
toxicity controls and for the cell controls. Assays could also be performed using in well infection 
methods. In this case, drug, cells and virus were added to the well individually. In each case the MOI 
was adjusted to give complete cell killing in the virus control wells by day 6. 

c. Evaluation of CPE-inhibition 

Following the addition of cells and drugs to the microtiter plate the plate was incubated for 6 days 
at 37°C. Experience had determined that incubation for longer periods of time (7 - 8 days) or the use 
of higher input cell numbers (1 x 104) resulted in significant decreases in cell control viability and a 
narrowing in the differential in optical density between cell and virus controls upon staining with MTT. 

The method of evaluating the antiviral assay involved the addition of 20 microliters of the 
tétrazolium salt MTT at 5 mg/ml to each well of the plate for 4 - 8 hours. After this incubation period 
the cells were disrupted by the addition of 30 pi of 20% SDS in 0.01N HCI. The metabolic activity of 
the viable cells in the culture resulted in a colored reaction product which was measured 
spectrophotometrically in a Molecular Devices Vaux plate reader at 570nm. The optical density (O.D.) 
value was a function of the amount of formazan product, which is proportional to the number of viable 
cells. The plate reader was on-line to the screening laboratory microcomputer which evaluates the plate 
rUr? and calculates plate data. The plate report provided a rundown of all pertinent information including 
the raw O.D. values, the calculated mean O.D.’s and the percent reduction in viral CPE as well as 
calculations including TCy), ICyj and antiviral and specificity indices. Finally, the results included a plot 
which visually depicts the effect of the compound on uninfected cells (toxicity) and the protective or 
nonprotective effect of the compound on the infected cells. A representative example of a plate report 
is given in Figure 4. 
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Interpretation of results and quality control 

The results shown for AZT (Figure 4) illustrate a frequently observed pattern for an active 
compound. At the concentraions tested (6 one-half log dilutions), the highest concentraion of AZT (2.67 
Mg/ml) is always toxic as shown by the low O.D. values for both uninfected and infected cells (see mean 
O.D. results, TC results, and the plot). The next three successive dilutions of AZT show 100% 
protection. At AZT concentraions below 0.0834 Mg/ml the level of protection decreases while the 
toxicity to uninfected cells shows no toxic effect of AZT. Patterns similar to this are recognized as 
active. 

A drug could have much more or much less toxicity, and the uninfected and infected curves must 
always coincide a the toxic concentraions. Those tha did not were considered unsaisfactory and were 
retested. A drug could be active a one concentraion or across a range of concentraions. However, if 
it was active a a given concentraion it must be active a all higher concentraions unless those 
concentrations were toxic. When appaent activity a one concentraion was lost a a higher non-toxic 
concentration, tha pattern was not recognized as meaningful and a repea was performed. Generally, 
a valid test was one in which the virus control and cell control values differed by a significant magin! 
When they did not, the cause could be poor viral infectivity or poor cell growth. In these cases, assays 
were judged unsaisfactory. Assays were also suspect when there was widespread non-agreement between 
duplicae wells, when contaminaion occurred a key doses, and when background was not consistent with 
tha expected. 

A compound was judged inactive when no recognized pattern of protection was observed in an 
otherwise va id assay. When a low level of activity was observed the compound was considered possibly 
active and was rescheduled for testing. Protection a only high doses of the drug or low level activity 
across a range was not a mak of a particulaly usefol drug, but the infermaion was valuable from the 
standpoint of the development of possible analogs of tha compound and the structure of compounds with 
activity. 

35 Southern Reaearch Inaouu 



(X
) 

O
f 

C
O

N
IR

O
l 

C
E

U
 V

lA
fli

U
TY

 

1 

’•-ATE ODO 

AUG AZI 

IN VITRO ANTIVIRAL RESULTS 
XTT ASSAY 

DRUG: AZT 

TAI: >76.45 SI: 111.90 

VIRUS 

CELLS 

STUN 

REAGENT 

VIRUS CONTROL 

CELL CONTROL 

DIFFERENTIAL 

HIV 
CEM Satisfactory: Active: Ratest 

38 1:33 

0.106 

0.02$ 

1.004 

0.979 

PROJECT » 

SPONSOR 

TEST DATE 

61$ 

8. BUCKHE IT 

12/15/89 

DRUG ATT 1 2M 50% 95% 

TC (uG/nL) 

IC (ufi/nt) 

ANTIVIRAL INDCX (AI) 

1.85 

0.009030 

183.18 

2.47 

0.01 

167.35 

» 2.57 

0.07 

» 40.68 

!CRDC" ITT- ANTIVIRAL TEST VALUES mUIMICITY TEST VALUES 
ROW OH 

PLATE 

CuNC. 

(uG/nt) 

HlAN X RED. IN 

0.0. VIRAL CPE 
œân rcnr 
0.0. VIABILITY 

cccDRTHrnrrc 
CONTROL 

low B 
C 

0 

E 

F 

high G ■ 

0.00834 

0.0267 

0.0834 

0.267 

0.834 

2.67 

OJ2 2H 
0.786 P0S 

0.970 99% 

1.063 100% 

1.014 100% 

0.401 41% 

T.IM lOOH 
1.187 100%| 

1.2S6 100% 
1.192 100% 

1.083 100% 

0.438 44% 

-rücr” 
-.003 

-.003 

-.006 

-.003 

0.003 

SUMMARY GRAPH 

(HI 

O 

N 

( 

n 

• 
0 

u 

e 

T 

i 

0 

N 

□ DRUG'S ANTIVIRAL EFFECT 

(» REO. IN VIRAL CPE) 
X DRUG'S CYTOTOXIC EFFECT 

(% CELL VIABILITY) 

Example of Primary Screening Report (AZT) 
Figure 4 

VS Viartk»»«' Qm 



4. RESULTS 

4.1 /a Yitn Antiviral Evaluations; DNA. Exotic RNA and Retrovima Viruses: 

During this reporting period from February 1, 1991 to December 31, 1991, a total of 5475 (2713 
primary screen and 2762 prescreen) test compounds were received at SRI for evaluation in the in vitro 
antiviral screens (prescreen and primary). A cumulative summary of the compound shipments received, 
and the number of compounds in each shipment, are presented in Tables 2>A and 2-B. Compounds 
received in amounts too small for appropriate evaluation against all of the viruses were screened 
according to a priority list (determined by the sponsor) of the target viruses from the primary screen. 
In seme instances, the testing of compounds against the exotic viruses was coordinated with the testing 
against Human Immunodeficiency Virus (HIV), /fl vitro primary screening evaluations were carried out 
against Vaccinia Virus (W), Yellow Fever Virus (YF), Japanese Encephalitis Virus (JE), Venezuelan 
Equine Encephalomyelitis Virus (VE), Punta Toro Virus (PT), and Sandfly Virus (SF). The HIV virus 
was also to be tested under the primary screen. Secondary screening was carried out against selected 
viruses (as prioritized by the staff at Ft. Detrick) at the Ft. Detrick Military Base at Frederick, Maryland. 

Approximately 34,000 in vitro antiviral assays were performed during this contract period. This 
number includes quality control as well as unsatiMactory tests (Figure 5). Positive control drugs, as 
specified in Table 1 were tested in parallel in each assay. Several internal virus load and cell load quality 
control tests were performed but are not included in the above total (34,000). Results of the cell controls 
and virus controls were monitored to test for viability, consistency and repeatable results during the day- 
to-day operation. Tables 2-A and 2-B illustrates the number of compounds that were received to be 
tested in the prescreen and primary screen. 

The results for compounds found active are summarized in the following sections for each virus. 
A cumulative summary presenting all of the in vitro antiviral tests results (both positive and negative) is 
included in Appendix A (Prescreen Data), Appendix B (Primary Screen Data) and Appendix C (HIV 
Data). 
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Tabic 2-A 

Prescreen In Vitro Antiviral Screen 
Cumulative Summary of Number of Compounds Received Per Shipment Through December 31, 1991 

9 
«) 

Compounds • 
Shipment Per Date 

Üumbsîl Shipment Received 

IP 
2P 
3P 
4P 
4P 

5P 
6P 
7P 

8P 
9P 
10P 
UP 
12P 
I3P 
14P 

15P 
16P 
17P 

18P 
19P 
20P 
21P 
22P 
23P 
24P 

25P 
26P 
27P 

28P 

598 
12 

695 
38 

707 

168 
183 
152 
111 
200 
200 
200 
189 
161 
195 
6 

193 
191 
298 
200 
198 
139 
197 

211 
200 
200 
200 
352 
177 

06/08/89 
07/20/89 
08/26/89 
02/01/90 
03/15/90 
06/07/90 
07/05/90 
08/22/90 
08/28/90 
09/25/90 
10/15/90 

11/16/90 
12/03/90 
12/17/90 
01/24/91 
02/08/91 
02/21/91 
03/04/91 
03/20/91 
03/29/91 
04/15/91 
04/11/91 
04/26/91 
05/09/91 
05/24/91 
06/10/91 
07/01/91 
07/15/91 
08/16/91 

I 

§ 

i 

Total 6571 
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Takle 2-> 

Primary /a Vitro Antiviral Screen 
Cumulative Summary of Number of Compoundi Rereived Per Shipment Through December 31, 1991 

Compound« 
Shipment Per Date 
Number Shipment Received 

Compound* 
Shipment Per Date 
Number Shipment Received 

1 
2 
3 
4 
3 
6 
7 
I 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
3« 
39 
40 
41 

41B 
41C 

42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 

28 05/01/86 
27 05/23/86 
32 06/03/86 
19 06/20/86 
22 07/10/86 
26 07/24/86 
26 07/31/86 
27 06/22/86 
42 09/12/86 
28 09/25/86 
32 10/17/86 
47 11/3-11/4/86 
23 11/13/86 

1 11/13/86 
26 12/05/86 
32 12/12/86 
30 01/13/87 
32 01/30/87 

101 03/02/87 
71 03/18/87 
75 04/14/87 
49 05/05/87 

06/03/87 
77 06/03/87 

8 06/12/87 
71 06/26/87 
86 07/21/87 

102 08/10/87 
116 08/19/87 
75 09/03/87 
86 09/11/87 

123 10/09/87 
107 11/03/87 
49 11/25/87 
80 12/22/87 
65 01/29/88 
48 03/09/88 

3 03/15/88 
68 03/23/88 
57 04/26/88 
30 05/13/88 
30 05/13/88 
4 05/13/88 

66 05/13/88 
140 07/08/88 
89 06/10/88 
76 09/13/88 

126 10/06/88 
2 10/20/88 

101 11/02/88 
11/11/88 
11/16/88 

84 01/10/89 
80 02/09/89 

53 
54 
36 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
S3 
84 
85 

99 03/15/89 
71 04/19/89 

103 05/12/89 
133 06/C 7/89 
73 07/13/89 
49 08/11/89 
78 09/07/89 

138 10/06/89 
166 11/21/89 
135 02/07/90 
64 02/27/90 

125 03/16/90 
220 04/10/90 
95 05/09/90 

201 05/30/90 
161 06/27/90 
156 06/29/90 

5 07/18/90 
122 07/18/90 
142 09/11/90 
166 10/04/90 
187 10/25/90 
320 12/06/90 
27V 01/29/91 
144 03/20/91 
368 04/11/91 
126 06/06/91 
437 06/26/91 
361 07/26/91 
332 00/30/91 
370 10/09/91 
161 11/14/91 

Total 8847 
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4 2 fo-Mfrc Antiviril Evaluations; Exotic RNA Vims« (Pramtn Protoron: 

A total of 2762 test compounds were received during this contract period (February 1, 1991 - 
December 31, 1991) at Southern Research Institute for evaluation in the in vitro antiviral prescreen 
system. The compounds were evaluated in vitro against Yellow Fever Virus (YF), Venezuelan Equine 
Encephalomyelitis Virus (VE) and Puma Toro Virus (PT) as they were received. A cumulative summary 
of the compound shipments received and the number of compounds in each shipment are presented in 
Table 2-A. r 

Approximately 11555 in vitro prescreen antiviral assays were performed this reporting period 
(Figure 6). Out of 8633 accepted single drug tests, 45r J-monstnted antiviral activity at >.50% 

reduction levels. This represents ~5% of the tested natural products having in vitro antiviral activity 
against these viruses (YF, VE, and PT). The remainder 8178 (95%) are to be considered inactive with 
foe prescreen assay protocol. The and viral activity results of the prescreen assays are summarized in 
Figure 7. These active compounds were tested (or scheduled to be tested) against foe expanded banery 
of five primary screen viruses using foe primary screening protocol. The results for compounds found 
to be active are summarized in the following sections for each virus. Results of all prescreen testing 
during this quarter (active test and inactive tests) are presented in Appendix A. Based upon the prescreen 
confirmatory criteria, foe correli.*ion between prescreen artives and confirmed artives from the primary 
screen has been approximately 70% during foe previous quarter (February - April). Due to the project 
being cancelled eariy, we were unable to confirm some of foe active prescreen compounds in the five 
primary screen viruses. 

» 

» 

» 
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ACTIVE COMPOUNDS FROM THE PRESCREEN 

VIRUS 

Activity 
Status 

Activity 
Totals 

AIjo 63 

Inactive 2868 

Total 2931 

176 216 

Ml 2622 

2857 2845 

• Grand Total of Accepted Single Drag Tests (Excluding Positive Control Tests) 

455 

8178 

•8633 

Figure 7 
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4.2.1 Prescrwn Assay (Yellow Fever Virus fYFl); 

The total output of YF prescreen-testing during this reporting period is summarized in monthly 
increments in Figure 8. During this period 4330 tests were performed against YF-virus with the MTT- 
assay format. Out of these, 166 were control compound assays-Selenazoftiru (AVS-0253) and 100 were 
control compound assays-2*Thio-6-Azauridine (AVS-6724). Four hundred nine tests were internal 
(+ + +) vims load, cell load, and other quality control tests. Seven hundred twenty-four tests were 
considered unsatisfactory based on the preliminary criteria of the quality controls set during this reporting 
period The rest, totaling 2931 were actual single drug tests. The total number of accepted single drug 
tests (2931) reflects 5.4¾ effort beyond our yearly contractual obligation. The 724 unsatisfactory tests 
represent a 17% rejection rate based on the present quality control parameters used for the YF vims. 

Out of the 2931 test compounds, 63 demonstrated antiviral activity at greater than 50% reduction 
levels. This represents around 2% of the tested compounds having in vuro antiviral activity against YF- 
virus. The remainder, 2868 compounds (98%), are to be considered inactive with the present quality 
control and assay protocols. 

TOTAL NUMBER OF TESTS AGAINST YELLOW FEVER VIRUS 
PRESCREEN PROTOCOL 

Figure 8 

KPC (Positive Control - 2-Thio-6-Azauridine) * 100 
Quality Control Tests = KPC (Positive Control - Selenazofonn) * 166 

(+ + + +) (Internal Vims and Cell Load Controls) = 409 
(UT) Unsatisfactory Test (QC rejects) ■ 724 

Accepted Single Dmg Tests * 2931 

Total number of YF Tests = 4330 
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* 211 Precrctn YF-Oualitv ControU: 

4 211.1 Antiviral Activity jf Selenazofurin vs VT Viniü: 

Control Compound-Antiviral Performance: Selenazofurin vAVS-0253) has been the primary 
control compound against YF in th«e MTT-assay prescreens. Tne mean and median antiviral inhibiuon 
and cytotoxicity patterns of the positive control drug (Selenazofurin) are illustrated in Figure 9-A. 

The 166 control tests performed with Selenazofurin gave a mean Selectivity Index (SI) of 2 7 
(SD ± 5.8) and the median value was 0 (range = 0 - >32), indicating poor antiviral selectivity for 
Selenazofurin. The reason for this discrepancy is that Selenazofurin does not consistently reach the 50% 
antiviral reduction level, thus SI calculations cannot be executed properly. SI is calculated by dividing 
the TCy by the IC^. 

The mean Antiviral Inhibitory Concentration 50* dC9) was 2.7 Mg/ml (SD ±5 4) The 
median IC* value was 0 uglml (range = 0 - > 32 Mg/ml). This indicates that Selenazofurin does reach 
50% antivirp reduction levels. The TC^ and ICy, values can be measured relatively consistendy at the 
1 - 32 /ig/ml (0.5 log10) drug concentration scale. 

The average maximum antiviral inhibitory level of 166 Selenazofurin tests (Figure 0-A) was 
reached at 10 ^g/ml of the compound with -40% antiviral effect. Maximum antiviral effect (-40%) 
was found with a simultaneous -17% cytotoxic suppression. Above 10 ^g/ml concentration 
Selenazofurin starts to lose its antiviral potency with increasing cytotoxicity. An increase of the 
concentration of Selenazofurin to 32 pg/ml does not improve the antiviral activity (Figure 9-A) Actually 
antiviral activity decreases from 40% (at 10 uglml) to -30% (at 32 Mg/ml). 

In the present, 166 control assays we tested Selenazofurin at 0.5 log10 scale concentrations (1 - 
32 Mg'i™) to maximize the correct measurements of its antiviral and cytotoxicity effects. This enabled 

us to monitor our quality control parameters more accurately. 
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ENA2DFIMN -VS- YF VIRUS 
PRESCREEN PROTOCOL 
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CONCENTRATION (ng/ml) 

% Viral CPE Reduction % Cell Viability 

Coat, (pt/mñ 1 12 !• 32 1 U 10 32 í 

Mua 

Media 

Sid. Orr. 

2 1 35 39 29 

20 34 41 30 

0.11 0.14 0.21 0.23 

97 96 S3 63 S 

100 100 13 62 

0.06 0.07 0.11 0.13 

Figure 9-A 
Average An iviral and Cytotoxicity Values for 166 Positive Control Compound Assays 
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4 2112 Maximum Antiviral Effect of Sdcnazofurin w yf v.n,«- 

A bar graph scatter plot (Figure 10-A) depicts the distribution of the maximum antiviral reduction 
values of 166 control compound prescreen assays for Selenazofurin. The results indicate that the average 
maximum antiviral reduction obtained with the present SOP is around 47* (SD ± 14.56) reduction 
levels. TTie maximum reduaion levels vary from 24 - 100* but remain quite consistently around the 
median of 45*. The assay control values give a bell-shaped distribution curve around the median 45% 
reduction level. This indicates quite a consistent day u)-day performance of the control compound in the 
YF prescreen-MTT assay. 

During this period the positive control compound performance criteria lor Selenazoturin versus 
the YF virus m the pre-screen format has not been set to a definite endpoim. We have collected dau in 
order to find out what would constitute a reasonable quality control endpoint and the data in^cates that 
it could be set at the 25* reduction level. 

In order to measure the maximum antiviral endpoints o ; Selenazofurin correctly, the concentration 
scak and the highest concentration to be used, must be evaluated at the proper (semi-log) scale as seen 
in Figure 9>A. 

Selenazofurin is active in vitro against YF virus and functions as a reasonable quality control 
compound. On the other hand, regardless of the pe;..rmance of the YF-quality control drug 

around 63 other comPoun<1s have equal to or better antiviral activity against YF virus than 

Variation of the Maximum Antiviral Effect 
YF Virus - VS - Selenazofurin (Prescreen Protocol) 

10 

4 

PERCENT CPE REDUCTION 

Figure 10-A 
Maximum Antiviral CPE Reduction (*). 

Summary of Í66 Control Tests. 
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4.2.1.1.3 Cellular Cjantmdtüi al StIffliMfurin a Yf Yina; 

YF-Control Compound-Cvtotoxicitv Performance: The 166 cytotoxicity values of the positive 
control compound Selenazofurin are also very consistent. The mean cell Toxic Concentration 25% 
(TC25/ was 19.13 /ig/ml (SD ± 9.19) and the median wjs 18.4 /»g/ml (range of 0.57 - >63.6 ¿ig/ml). 

As can be seen in Figure 9-A, a definite TC^j toxicity value can be measured with 1 • 32 pg/ml 
0.5 logl0 scale. Further increase in the concentration of Selenazofurin would be needed to consistently 
evaluate the maximum cytotoxicity of Selenazofurin. 

Also, Figure 9-A indicates that when the cytotoxicity reaches ~ 17% at 10 /ig/ml, the control 
compound (Selenazofurin) has reached simultaneously its maximum antiviral effect. The cytotoxic effect 
of Selenazofurin is insignificant below 3.2 pg/ml. The average maximum cytotoxicity reached »37% 
at 32 pg/ml, which Was the highest Selenazofurin concentration tested. 

Selenazofurin has a definite cytotoxic suppression on cellular metabolism and growth. The TCoj 
toxicity can be achieved with the 32 pg/ml concentration of Selenazofurin. Therefore, a readjustment 
to 100 /xg/ml (as being the highest Selenazofurin concentraron tested) is not needed. However, at this 
concentration (32 ¿ig/ml) the TCjq cannot always be measured consistently. 
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4 2114 g-Assav Plate Quality Controlai Cell Load and Vin» Lou 
íSctamaflidiili 

^^QntTQl Compound-Cell Load Performance; A bar graph scatter plot of the mean cell control 
(O.D. reading) of 166 control assays is plotted in Figure 11-A. The results indicate that the cell O.D. 
readings reached a mean 1.276 (SD ± 0.120) with a median of 1.276 (range of 0.579 - 1.626). This 
indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 
m the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

-Y£~CtfPttPl Compound-Vims LoatUscfafmarrg; A bar graph scatter plot of the mean virus load 
O.D. readings of the 166 control assays is presented in Figure 12-A. The results indicate that the 
average virus load O.D. reading is 0.471 (SD ± 0.206) with a median of 0.505 (range of 0.111 - 0.899). 

This demonstrates that a reasonable cell destrurtion is taking place and a uniform load of virus (32 
TCIDjo) is administered on the cell monolayer with consistent viral CPE results. 

jp~CQlKrQl ÇpmPQund-Assav Differential Performance: A bar graph scatter plot of the mean 
O.D. differential values of the 166 control assays is provided in Figure 13-A. The results indicate that 
the average differential O.D. reading is 0.805 (SD ± 0.206) with a median of 0.767 (range of 0.387 - 
1.364) The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-dav operation with close to 80% measurement 
accuracy. 

vria i ion ok rut cti.i, com koi., 
>1 VIKIS .. Vs .. SI I.K.\A/OKI RIN 

tl'KESCKKKN I'KOTIM ()L) 
V \KIAIION OK I KK VIRUS H.OAlit COM KOI s 

YK VIRUS - VS - SKI.KNAZOI I K|\ 
(HRKSCKKEN PROKX oi l 

OPTK AI. DKNSITY 

Figure 11-A 

OPTICAL DENSITY 

Figure 12-A 

TANIA HON OK the test differential 
YF VIRUS .. VS .. SELEN AZOFUR IN 

(PRESCREEN PROTOCOL) 

I I I I I I 1 ! < 

OPIUM DKNSIIY 

Figure 13-A 
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4.2.1.1 Prescrmi YF-Qualitv Controls; 

4.2.1.1.1 Aativiral Activity of 2-ThiQ-6-Azauridinc vs YF Virus; 

Second Control Compound-Antiviral Performance: 2-Thio-^-Azauridine (AVS-6724) has been 
tested as a second control compound against YF in these MTT-assav prescreens. The mean and median 
antiviral inhibition and cytotoxicity patterns of the second positive control drug are illustrated in Figure 
9-B 

The 100 control tests pertormed with 2-Thio-ó-Azauridine gave a mean Selectivity Index (SI) 
of 4.98 (SD ± 6.65) and the median value was 2.69 (range = 0 - >32), indicating moderate antiviral 
selectivity for 2-Thio-6-Azauridine. The reason for this discrepancy is that even at 32 - 100 ¿tg/ml the 
maximum cytotoxic effect does not consistently reach 25* (eduction level, thus SI calculations cannot 
be executed properly. SI is calculated by dividing the TCjj by the ICjq. 

The mean Antiviral Inhibitory Concentration 50% (ICj^) was 3 09 /<g/ml (SD ± 5.04). The 
median ICjq value was 2.03 /xg/ml (range = 0 - 32). This indicates that 2-Thio-6-Azauridine does reach 
50% antiviral reduaion levels consistently at 10 ughm concentration. The TC^ and IC^ values can be 
measured with relative consistency at the 1 - 32 /ig/ml (0.5 Logio) drug concentration scale. 

The average maximum antiviral inhibitory level of 100, 2-Thio-6-Azauridine tests (Figure 9-B) 
was reached at 10 /*g/ntl of the compound with 50* antiviral effea. Maximum antiviral effect ( — 50%) 
was found with a simultaneous - 14% cytotoxic suppression, \bove 10 ng/ml concentration 2-Thio-6- 
Azauridine starts to lose its antiviral potency with ine sing cytotoxicity. An increase of the 
concentration of 2-Thio-6-Azauridine to 32 /xg/ml does not improve the antiviral activity (Figure 9-B). 
The antiviral activity decreases from 50% (at 10 /rg/ml) to 34% (at 32 ¿ig/ml). 

In the present 100 assays we tested 2-Thio-6-Azauridine at 0.5 log10 scale concentrations (1 - 32 
/ig/ml) to maximize the correct measurements of its antiviral and cytotoxicity effects. This enabled us 
to monitor our quality control parameters more accurately. 

• • • • • 
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CONCENTRATION Ug/ml) 

% Viral CPE Reduction % Cell Viability 

1 3.2 1C B 1 3.2 1* 32 

Mmb 

Sid. Der. 

14 37 30 34 

7 34 50 34 

0.17 0 1« 0.29 0 29 

9« 97 86 65 

100 100 87 63 

0.05 0 05 0.14 0.13 

Figure 9-B 
Average Antiviral and Cytotoxicity Values for 100 Positive Control Compound Tests 
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4 2.1.1.2 Maximum Antiviral Effect of 2-Tfíio-ó-Azauridine vs YF Virus: 

ê 

A bar graph scatter plot (Figure 10-B) depicts the distribution of the maximum antiviral reduction 
values of all 100 control compound prescreen assays for 2-Thio-6-Azauridine. The results indicate that 
the average maximum antiviral reduction obtained with the present SOP is around 57% (SD ± 23.12) 
reduction levels. The maximum reduction levels vary from 19 - 100% but remain quite consistently 
around the median of 56%. The assay control values give a bell-shaped distribution curve around the 
median 56% reduction level. This indicates quite a consistent day-to-day performance of the control 
compound in the YF prescreen-MTT assay. 

During this period the positive control compound performance criteria for 2-Thio-6-Azauridine 
versus the YF virus in the pre-screen format has not been set to a definite endpoint. We have collected 
data in order to find out what would constitute a reasonable quality control endpoint and the data indicates 
that it could be set at the 50% redaction level. 

In order to measure the maximum antiviral endpoints of 2-Thio-6-Azauridine correctly, the 
concentration scale and the highest concentration to be used, must be evaluated at the proper (semi-log) 
scale (1-32 ¿ag/ml) as seen in Figure 9-B. 

2-Thio-6-Azauridine is active in vitro against YF virus and functions as a better quality control 
compound than our present control, Selenazofurin. 

(§> 

Variation of the Maximum Antiviral Effect 
YF Vi us - VS - 2-Thio-6-Azauridine (Prescreen Protocol) 

PERCENT CPE REDUCTION 

Figure 10-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 100 Control Tests. 
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ÏF-Contftfl CamDUimd-evtotQxicitv Performance: The 100 cytotoxicity values of the positive 
control compound 2-Thio-6-Azauridine are also very consistent. The mean cell Toxic Concentration 
25% (TC25) was 20.98 ¿ig/ml (SD ± 10.12) and the median was 21.85 >ig/ml (range of 4 38 - >32 
Hg/ml). 

^ As can be seen from Figure 9-B, a definite TC23 toxicity value can be consistently measured with 
a 1 - 32 fig/ml log,0 scale. Further increase in the concentration of 2-Thio-6-Azauridine would be needed 
to properly evaluate the maximum cytotoxicity of 2-Thio-6-Azauridine. 

Figure 9-B. indicates that when the cytotoxicity reaches -13% at 10 ng/ml, the control 
compound (2-Thio-6-Azauridine) has reached simultaneously its maximum antiviral effect. The cytotoxic 
effect of 2-Thio-6-Azauridine is insignificant below 3.2 Mg/ml. The average cytotoxicity reached -35% 
at 32 /ig/ml, which was the highest 2-Thio-6-Azauridine concentration in most tests. 

2-Thio-6-Azauridine has a definite cytotoxic suppression on cellular metabolism and growth. 
However, the TC^j and TCyj toxicity could not be consistently achieved with the 32 jig/ml concentration 
ol 2-Thio-6-Azauridine. Therefore, a readjustment to 100 /tg/ml (as being the highest 2-Thio-6- 
Azaundine concentration tested) would be needed to properly evaluate the TC- endpoint. However, at 
this concentration (100 jig/mi) the ICjq cannot be measured consistently. 
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4.2.1.1.4 ï£-AsaiY Pille OualilY Controls; Cell Load and Virus Load Parameters f2-Thio-6- 

A7Jiirirfin»}; 

ÏF-Control Cotmound-Cell Load Performance: A bar graph scatter plot of the mean cell control 
(O.D. reading) of 100 control assays is plotted in Figure 11-B. The results indicate that the cell O.D. 
readings reacned a mean of 1.286 (SD ± 0.128) with a median of 1.285 (range of 0.579 - 1.626). This 
indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

YF-CtfntfQj Compound-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O.D. readings of the 100 control assays is presented in Figure 12-B. The resu'ts indicate that the 
average virus loadO.D. reading isO.MM (SD ± 0.199) with a median of 0 546 «range ofO.lll -0.899). 
This demonstrates that a reasonable cell destruaion is taking place and a uniform load of virus (32 
TCIDjq) is administered on the coll monolayer with consistent viral CPE results. 

YfrCpntrgl Compyund-Assav Differential Performance: A bar graph scatter plot of the mean 
O.D. differential values ot the 100 control assays is provided in Figure 13-B. The results indicate that 
the average differential O.D. reading is 0.783 (SD ± 0.206) with a median of 0.752 (range 0.438 - 
1.364). The single bell-shaped curve is reasonably sharp and unifoim. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 78% measurement 
accuracy. 

\ wmnoN oi- rut cku. ii.oadi comkoi.s V\KI\riON ok thk. viris <I.0A|)| i on trots 
U VIRt S .. VS . 2-THIO.A.AZAl RIDINI VK VIRUS .. VS .. MIIIO-A-A/.AI RUMNl 

iPRKSI RKF.N PROTO« oi l (PRKSI RK.KN PROTO« (M i 

'■ II I) I« IS It 

OPTICAL DKNSITY 

Figure 11-B 
OPTICAL DENSITY 

Figure 12-B 

VARIATION OF THE TEST DIFFERENTIAL 
YF VIRUS •• VS - 2-TIIIO-A-A/.AURIIHNE 

(PRESCREEN PROTOCOL! 

12 I « 14 
on M AI. IM- NSi n 

Figure 13-B 
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•* 21 15 Oientü YF-Assav Platt Quality Controls: 

YF-Qvgrail-CgU Load PsrfgmiaJKg; a bar graph scatter plot of the overall mean cell control 
(O.D. reading) of 2931 accepted assays is plotted in Figure ll-C. The results indicate that the overall 
cell O.D. readings reached a mean 1.260 (SD ± 0.106) with a median of 1.256 (range of 0.579 - 1 626) 
This indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every 
well in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

ÏF-Qvgrail-Vinis Load Performame; A bar graph scatter plot of the overall mean vims load 
O.D. readings of the 2931 accepted assays is presented in Figure 12-C. The results indicate that the 
overall average virus load O.D. reading is 0.494 (SD ± 0.182) with a median of 0.531 (range of 0.111 - 

1 044). This denxmstrates that a reasonable cell destruction was taking place and a uniform load of vims 
(32 TCIDjq) was administered on the cell monolayer with consistent viral CPE results. 

YF-Qvgrall-Assay Differential Performance- A bar graph scatter plot of the overall mean O.D. 
differential values of the 2931 accepted assays is provided in Figure IW:. The results indicate that the 
average overall differential O.D. reading is 0.767 (SD ± 0.189) with a median of 0.737 (range 0.387 - 

1.364). The single bell-shaped curve is reasonably sharp and uniform. This reflects that overall the 
assay plates were executed consistently and were repeatable during day-to-day operation with close 
to 77% measurement accuracy. 

GRAPHIC ILLUSTRATION OF THE OVERALL PLATE VARIATIONS 
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4.2.1.2 Pmcrren YF-Antiviral Activity Results; 

New Drugs w,^ 5Qf> Anti irai Reduction Levels: Out of the 2931 accepted single drug tests, 
63 new compounds demonstrated antiviral activity, having antiviral reduction values better than 50%. 
This represents around 2% of the test compounds being active at this antiviral reduction level. These 
compounds are summarized in Table 3 according to the highest Selectivity Index (SI). Two compounds, 
GRP23193 and GRP21860, demonstrated the best antiviral promise having Si’s of > 1000 and >692, 
respectively. Twelve compounds demonstrated good antiviral activity, having Si’s from 161 - >398. 
The rest (49) demonstrated moderate to minimal antiviral selectivity with Si’s that ranged from 0.8 - 77. 

Table 3 

New Prescreen Drugs that Produced 50% Antiviral Reduaion Against YF Virus 

DRUG 
# 

PLT SHIP TEST 
VIR » * DATE TC 25 IC 50 SI 

GRP23193 
GRP21860 
CRP21555 
B724287 
GRP21807 
8724062 
B724354 
GRP21906 
B724063 
B723918 
B723888 
CRP23194 
GRP21840 
B724251 
GRP23270 
GRP21821 
B724358 
B724137 
B724130 
B724298 
GRP23078 
GRP73079 
GRP2J412 
B724140 
GRP18066 
GRP23728 
GRP23729 
DN1G11220 
GRP23235 
B723954 
GRP23293 
GRP23202 
B724145 
B724268 
B724313 
GRP21889 
B723881 
B724271 
GRP23245 
B723912 
GRP21479 
GRP21730 
B723917 
CRP23816 
GRP23608 
B724338 
B724230 
GRP21844 

ÏF 4UQ 18P 
YF 855 27P 
YF 93R 28P 
YF 5A2 20P 
YF 69V 23P 
YF 4U2 19P 
YF 5FW 20P 
YF 8F4 27P 
YF 4U2 19P 
YF 5TZ 22P 
YF 6IC 22P 
YF 4UQ 18P 
YF 851 27P 
YF 57H 20P 
YF 52F 18P 
YF 913 27P 
YF 5FX 20P 
YF 4Y8 19P 
YF 4XU 19P 
YF 5A4 20P 
YF 97E 28P 
YF 97E 28P 
YF 4TG 18P 
YF 4Y9 19P 
YF 363 14P 
YF 67N 23P 
YF 670 23P 
YF 5MQ 2 IP 
YF 5NR 18P 
YF SUL 22P 
YF 4UW 18P 
YF 4US 18P 
YF 4Y9 19P 
YF 59L 20P 
YF 5EZ 20P 
YF 93K 27P 
YF 5LV 20P 
YF 59M 20P 
YF 529 18P 
YF STY 22P 
YF 90X 28P 
YF 68L 23P 
YF 5TZ 22P 
YF 8IU 27P 
YF 6ML 24P 
YF 5FT 20P 
YF 56T 19P 
YF 851 27P 

04/23/91 
08/08/91 
08/29/91 
05/03/91 
06/07/91 
04/18/91 
05/08/91 
08/13/91 
04/18/91 
05/23/91 
06/14/91 
04/23/91 
08/08/91 
05/01/91 
04/26/91 
08/27/91 
05/08/91 
04/24/91 
04/23/91 
05/03/91 
09/04/91 
09/04/91 
04/16/91 
04/24/91 
02/13/91 
06/04/91 
06/04/91 
05/15/91 
05/16/91 
05/24/91 
04/23/91 
04/23/91 
04/24/91 
05/02/91 
05/07/91 
08/28/91 
05/14/91 
05/02/91 
04/25/91 
05/23/91 
08/27/91 
06/05/91 
05/23/91 
08/15/91 
06/19/91 
05/08/91 
04/30/91 
08/08/91 

> 1000.0 
692.00 
398.00 
482.00 
333.00 

> 1000.0 
> 1000.0 

325.00 
> 1000.0 
> 1000.0 
> 1000.0 

191.00 
> 1000.0 
> 1000.0 

285.00 
406.00 

> 1000.0 
325.00 

> 1000.0 
770.00 
414.00 
334.00 

> 1000.0 
18.50 

325.00 
294.00 
274.00 

> 1000.0 
> 1000.0 

419.00 
> 1000.0 

325.00 
325.00 

> 1000.0 
336.00 
326.00 

> 1000.0 
> 1000.0 
> 1000.0 
> 1000.0 
> 1000.0 

224.00 
> 1000.0 
> 1000.0 
> 1000.0 
> 1000.0 
> 1000.0 
> 1000.0 

< 1.00 
< 1.00 
< 1.00 

1.26 
< 1.00 

3.00 
3.04 

< 1.00 
4.22 
4.54 
4.79 
1.00 
5.90 
6.19 
3.71 
6.19 
18.30 
7.16 

42.40 
47.50 
31.10 
29.30 
92.00 
1.84 

39.20 
36.90 
37.80 
199.00 
230.00 
100.00 
246.00 
83.60 
87.10 

280.00 
95.40 
93.50 
289.00 
306.00 
311.00 
340.00 
345.00 
84.90 

381.00 
395.00 
411.00 
415.00 
443.00 
541.00 

> 1000.0 
> 691.96 
> 398.44 

383.72 
> 333.47 
> 333.16 
> 328.67 
> 325.00 
> 237.17 
> 220.23 
> 208.86 

190.93 
> 169.50 
> 161.44 

76.98 
65.60 

> 54.70 
45.40 

> 23.57 
16.22 
13.28 
11.40 

> 10.87 
10.02 
8.30 
7.98 
7.26 

> 5.03 
> 4.34 

4.19 
> 4.06 

3.89 
3.73 

> 3.57 
3.53 
3.48 

> 3.46 
> 3.27 
> 3.21 
> 2.94 
> 2.90 

2.64 
> 2.63 
> 2.53 
> 2.43 
> 2.41 
> 2.26 
> 1.85 
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Tabla 3 (Coat’d) 

DRUG 
# 

PLT SHIP TÏST 
VIR * f DATS TC 25 IC 50 SI 

GRP21511 
B723957 
GRP23589 
GRP21550 
B678018/P244 
GRP23222 
GRP21668 
B723911 
CRP23403 
GRP21519 
GRP21376 
B724299 
B723826 
B72427S 
B71R876 

YP AS2 28P 
yp SZO 22P 
yp 6LG 24P 
yp 93Q 28P 
yp 3IK 15P 
yp SNO 18P 
yp 4BK 18P 
yp sry 22P 
yp 4TP 18P 
yp AS3 28P 
yp 7P3 25P 
YP SA4 20P 
YP 5GG 20P 
yp 59M 20P 
yp 300 14P 

10/16/91 > 1000.0 
05/29/91 > 1000.0 
06/18/91 > 1000.0 
08/29/91 > 1000.0 
02/26/91 64.10 
05/16/91 > 1000.0 
03/27/91 > 1000.0 
05/23/91 > 1000.0 
04/16/91 104.00 
10/16/91 798.00 
08/20/91 > 1000.0 
05/03/91 747.00 
05/09/91 739.00 
05/02/91 > 1000.0 
02/05/91 471.00 

560.00 > 1.78 
570.00 > 1.75 
570.00 > 1.75 
588.00 > 1.70 
38.70 1.66 

610.00 > 1.64 
654.00 > 1.53 
722.00 > 1.38 
81.00 1.28 

626.00 1.28 
823.00 > 1.21 
675.00 1.11 
693.00 1.07 
1000.0 > 1.00 
609.00 0.77 

The in vitro antiviral activity of the compounds in Table 3 should be further confirmed. Verification of 
the antiviral activity of these prescreen actives were scheduled to be tested using the primary screening 
(confirmatory) protocol. Because of the discontinuation of this antiviral program by the Sponsor, some 
of the active compounds in Table 3 have not been confirmed in the primary screening protocol due to 
lack of funding. 
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4.2.2 Prescreen Assay (Venezuelan Eauinc Encephalomyelitis Vims fVEl); 

The total output of VE prescreen-testing during this reporting period is summarized in monthly 
increments in Figure 14. During this period 3625 tests were performed against the VE-virus with the 
MTT-assay format. Out of these, 202 were control compound assays - Seienazofurin (AVS-0253) and 
69 were control compound assays - 2-Thio-6-Azauridine (AVS-6724). Four hundred fifty-one tests were 
internal ( + + +) viius load, cell load, and other quality control tests. Forty-six (46) tests were considered 
unsatisfactory based on the preliminary criteria of the quality controls set during this reporting period. 
The rest, totaling 2857, were actual single drug tests. The total number of accepted single drug tests 
(2857) reflects 3% effort beyond our yearly contractual obligation. The 46 unsatisfactory tests represents 
a 1.3% rejection rate based on the present quality control parameters used for the VE virus. 

Out of the 2857 test compounds, 176 demonstrated antiviral activity at greater than 50% reduction 
levels. This represents around 6% of the tested compounds having in vitro antiviral activity against VE- 
virus. The remainder, 2681 compounds (94%), are to be considered inactive with the present quality 
control and assay protocols. 

TOTAL NUMBER OF TESTS AGAINST VENEZUELAN EQUINE 
ENCEPHALOMYELITIS VIRUS PRESCREEN PROTOCOL 

KPC (Positive Control - 2-Thio-6-Azauridine) = 69 
Quality Control Tests = KPC (Positive Control - Seienazofurin) = 202 

(+ + + +) (Internal Virus and Cell Load Controls) = 451 
(UT) Unsatisfactory Test (QC rejects) = 46 

Accepted Single Drug Tests = 2857 

Total number of VE Tests = 3625 

• • 

» 
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4.2.2.1 Prescreen VE-Oualitv Controls: 

Antiviral Activity of Selenazofurin vs VE Vin«: 4.2.2.1.1 

Control Compound-Antiviral Performance; Selenazofurin (AVS-0253) has been the primary 
control compound against VE in these MTT-assay prescreens. The mean and median antiviral inhibition 
and cytotoxicity panems of the positive control drug (Selenazofurin) are illustrated in Figure 15-A. 

The 202 control tests performed with Selenazofurin gave a mean Selectivity Index (SI) of 4.67 
(SD ± 8.54) and the median value was 1.1 (range * 0 - >32), indicating poor antiviral selectivity for 
Selenazofurin. The reason for this discrepancy is that Selenazofurin does not consistently reach 50% 
antiviral reduaion level thus SI calculations cannot be executed properly. SI is calculated bv dividing 
the TC^j by the IC^,. 

The mean Antivirmi Inhibitory Concentration 50% (ICj^) was 6.23 Mg/ml (SD ± 9.10). The 
median IC^j value was 2.40 (range = 0 - 32 ¿ig/ml) uglmi. This indicates that Selenazofurin does reach 
50% antiviral reduction levels. The TCjj and ICjq values can be measured relatively consistently at the 
1 - 32 Mg/ml (0.5 log10) drug concentration scale (Figure 15-A). 

The average maximum antiviral inhibitory level of 202 Selenazofurin tests (Figure 15-A) was 
reached at 32 jig/ml of compound with 56% antiviral effect. Maximum antiviral effect (-56%) was 
found with a simultaneous -34% cytotoxic suppression. Above 32 jig/ml concentration Selenazofurin 
starts to lose its antiviral potency with increasing cytotoxicity. An increase of the concentration of 
Selenazofurin to 100 - 320 /xg/ml does not improve the antiviral activity. Actually (based on previous 
data) antiviral activity decreases from 56% (at 32 jxg/ml) to -45% (at 100 Mg/ml) and remains at this 
level even at higher concentrations. 

As reported previously, a different maximum antiviral value is obtained depending upon which 
concentration scale is used (log or semdog scale). 

In the present, we tested 202 control assays with Selenazofurin at 0.5 log|0 scale from 1 - 32 
Mg/ml to maximize the correct measurements of its antiviral and cytotoxicity effects. This enabled us to 
monitor our quality control parameters more accurately. 
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^THT IMA20FIMN -VS- VE VIRUS 
PRESCREEN PROTOCOL 
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Figure 15-A 
Average Antiviral and Cytotoxicity Values for 202 Positive Control Compound Assays 
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4 2-21-2 .Maximum Antiviral Effect of ^ yft v|nM; 

A bar graph scaner plot (Figure 16-A) depicts the distribution of the maximum antiviral reduction 
values of all 202 control compound prescreen assays for Selenazoftirin. The results indicate that the 
average maximum antiviral reduction obtained with the present SOP is around 58% (SD ± 13 6) 
reduction levels. The maximum reduction levels vary from 34 - 100% but remain quite consistently 
around the median of 56%. ’ihe assay control values give a reasonable bell-shaped distribution curve 
toward the median 56% reduaion level. This indicates quite a consistent day-to-day performance of the 
contim compound in the VE prescreen-MTT assay. 

During this period the positive control compound performance criteria for Selenazoftirin versus 
the VE virus in the pre-screen format has not been set to a definite endpoint. We have collected data in 
order to find out what would constitute a reasonable quality control endpoint and the data indicates that 
it could be set at the 50% reduction level. 

In order to measure the maximum antiviral endpoints of Selenazoftirin correctly, the concentration 
scak and the highest concentration to be used, must be evaluated at the proper (semi-log) scale as seen 
in Figure 15-A. 

Selenazoftirin is active in vitro against VE virus and functions as a reasonable quality control 
compound. On the other hand, regardless of the performance of the VE-quality control drug 

176 0ther comPounds have «I“*1 or better antiviral activity against VE virus than 

variation of the maximum antiviral effect 
VE VIRUS - VS - SELENAZOFURIN (PRESCREEN PROTOCOL) 

Figure 16-A 
Maximum Antiviral CPE Reduction (%). 

Summary of 202 Control Tests. 
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4 2.2.1.3 Cellular CvtolQxiciti of Setaiazofurin vs VE Virus; 

VE-Control Compound-Cvtotoxicitv Performance: The 202 cytotoxicity values of the positive 
control compound Selenazoftirin are also very consistent. The mean cell Toxic Concentration 25% 
(TC25) was Mg/rol (SD ± 11.89) and the median was 8.95 /xg/ml (range of 1.0 - >32 /ig/ml). 
The reason for this discrepancy is that at the 1.0-32 /xg/ml scale, neither the TC^ cytotoxicity or the 
ICM cannot always be measured accurately. 

As can be seen from Figure 15-A, a definite TC23 toxicity value can be measured with a 1 - 32 
/xg/ml (0.5 Log«}) scale. Further increase in the concentration of Selenazofurin would be needed to 
consistently evaluate the maximum cytotoxicity of Selenazofurin. 

Also, Figure 15-A indicates that when the cytotoxicity reaches -34% at 32 /xg/ml, the control 
compound (Selenazofurin) has reached simultaneously its maximum antiviral effect. The cytotoxic effect 
of Selenazofurin is insigniñeant below 3.2 /xg/ml. The average maximum c>totoxicity reached - 34% 
at 32 /xg/ml, which wu the highest Selenazofurin concentration in most tests. 

Selenazofurin has a definite cytotoxic suppression on cellular metabo'ism and growth. The TC^j 
and TC50 toxicity can be achieved with reasonable consistency at 32 /xg/ml concentration of 
Selenazofurin. Therefore, a readjustment to 100 /xg/ml (as being the highest Selenazofurin concentration 
tested) is not needed. However, at this ;oncentration (100 /xg/ml) the IC^ cannot always be measured 
accurately. 
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(Stfltnazofurinh 
YLrJúüày Plate Quality Controls; Celi Load and Vina Load Parameters 

Y£.:CQntrgl Compound-Cell Load Performance: A bar graph scatter plot of the mean ceH control 
(O.D. reading) of 202 control assays is plotted in Figure 17-A. The results indicate that the cell O.D. 
readings reached a mean 1.167 (SD ± 0.168) with a median of 1.182 (range of 0.476 - 1.591). This 
indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced MIT to formazan giving 
maximum blue color uniformly and consistently. 

Y£-Control Compound-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O.D. readings of the 202 control assays is presented in Figure 18-A. The results indicate that the 
average virus load O.D. reading is 0.066 (SD ± 0.078) with a median of 0.037 (range of -0.032 - 
0.536). This demonstrates that a reasonable cell destruction is taking place and a uniform load of virus 
(32 TCIDjq) is administered on the cell monolayer with consistent viral CPE results. 

yiLCanllQl Ctfinround-Assav Differential Performance: A bar graph scatter plot of the mean 
O D. differential values of the 202 control assays is provided in Figure 19-A. The results indicate that 
the average differential O.D. reading is 1.101 (SD ±0.186) with a median of 1.125 (range 0.497 - 

1.615). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 90% measurement 
accuracy. 

' \UI V 11< IN or 1111' CM.I, 11,0A 1)1 COM Rol S 
VI V IRt S .. VS .. SFLF.NA/.OM RIN 

il'RKSt KM-N 1‘ROTOCOI I 

V VRIMION OK lilt VIRl S ilOVDl I OM ROI 
VK VIRl S .- VS -. SH KW/OH RIN 

lI’RKSCRKKN l>KO|dCOI i 

OPTICA!. DENSITY 

Figure 17-A 
OPTIC VI. DENSITY 

Figure 18-A 

VARIATION OK THE TEST DIKEEKENTlAI 
VE VIRUS - VS ~ SEl.ENA7.OEl RIN 

(PRESCREEN PROTOCOl.l 

OPTIC\l IIENSin 

Figure 19-A 
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4 2.2.1 Prescretn VE-Qualitv Controls: 

42.2.1.1 Antiviral Activity of 2-Thio-6-Aza uri dine VS VE Vima: 

SffllQDd Central Compound-Antiviral Performance: 2-Thio-6-Azauridine (AVS-6724) has been 
tested as a second control compound against VE in these MTT-assay prescreens. The mean and median 
antiviral inhibition and cytotoxicity patterns of the second positive control drug are illustrated in Figure 

The 69 contro' tests performed with 2-Thio-6-Azauridine gave a mean Selectivity Index (SI) of 
2 ‘¡6 (SD ± 5.00) and the median value was 0.850 (range 0 - >32), indicating moderate antiviral 
¿deo ivity for 2-Thio-6-Azauridine. The reason for this occasional discrepancy is that even at higher ( 100 
**■« fd drug concentrations the maximum antiviral effect does not always reach 50% reduction level, thus 
m this .iruation, the SI calculations cannot be executed properly. SI is calculated by dividing the TC,« 
by the IC^. -3 

The mean Antiviral Inhibitory Concentration 50% (IC^ was 9.68 uglmi (SD ± 11.37). The 
median IC^ value was 5.20 nglmï (range = 0 - 52 ng/ml). This indicates that 2-Thio-6-Azauridine doe 
reach 50% antiviral reduction levels, with reasonable consistency at 32 /ig/ml maximum concentration. 
The TC25 and IC^j values can be measured with relative consistency at 1 - 32 uglmi (0.5 logia) drug 
concentration scale. 

The average maximum antiviral inhibitory level of 69 2-Thio-6-Azauridine tests (Figure 15-B) 
was reached at 32 ng/nú of the compound with 56% antiviral effect. Maximum antiviral effect ( -56%) 
was found with a simultaneous - 32% cytotoxic suppression. Above 32.0 /ig/ml concentration 2-Thio-6- 
Azauridine starts to lose its antiviral potency with increasing cytotoxicity. 

In the present 69 assays, we tested 2-Thio-6-Azauridine at 0.5 logtQ scale concentrations from 
1 - 32 /xg/ml to maximize the correct measurements of its antiviral and cytotoxicity effects. This enabled 
us to monitor our quality control parameters more accurately. 
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PRESCREEN PROTOCOL 

CONCENTRATION (ng/ml) 

% Viral CPE Reduction_ ^%CeliViability 

Coat, la*/ni) 1 3J 1# JJ » 3J !• 32 
Mem 

W-.M- ’’Vtnjuj 

Sut Orr. 

6 19 41 * 

2 6 41 y 
0 12 0 23 0.27 0.14 

96 89 71 M 

100 94 78 61 

0 09 0.14 0 16 0.12 

Figure 15-B 
Average Antiviral and Cytotoxicity Values for 69 Positive Control Compound Tests 
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4.2.2.1.2 Minimum Antiviral EffttLo.f 2-Thio-frA«uri line v» VE Virus; 

A bar graph scatter plot (Figure 16-B) depicts the distribi tionof the maximum antiviral reduction 
values of all 69 control compound prescreen assays for 2-Thio-t -Azauridine. The results indicate that 
the average maximum antiviral reduction obtained with the pre&mt SOP is around 60% (SD ± 16.5) 
reduction levels The maximum reduction levels vary from 28 100% but remain quite consistently 
around the median of 58% The assay control values give a reasonable bell-shaped distribution curve 
toward the median 58% reduction level. This indicates quite a consistent day-to-day perfotmance of the 
control compound in the VE prescreen-MIT assay. 

During this period the positive control compound performance criteria for 2-Thio-6-Azauridine 
versus the VE virus in the pre-screen format has not been set to a definite endpoint. We have collected 
data in order to find out what would constitute a reasonable quality control endpoint and the data indicates 
that it could be set at the 25% reduction level. 

In order to measure the maximum antiviral endpoints of 2 Thio-6-Azauridine correaly, the 
concentration scale and the highest concentration to be used, must be evaluated at the proper (semi-log) 
scale of (1 - 32 jig/ml) as seen in Figure 15-B. 

2-Thio-6-Azauridine is active in vitro against Vl virus and functions as a reasonable quality 
control compound similar to the present control compound Selenazofurin. 

VARIATION OF THE MAXIMUM ANTIVIRAL EFFECT 
VE VIRUS - VS - 2-THIO-6-AZAURIDINE (PRESCREEN PROTOCOL) 

PERCENT CPE REDUCTION 

Figure 16-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 69 Control Tests. 
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4 - 2 l 3 Cellular Cytotoxicity of 2-Thio-6-Ayjinririin^ v» VE Vinis: 

CtfiPgOUnU-CYtotoxicitv Performance: The 69 cytotoxicity values of the positive 
control compound 2-Thio-6-Azaundine are also very consistent. The mean cell Toxic Concentration 
25% (TC^) was 19.06 ^g/ml (SD ± 14.79) and the median was 19 60 ¿*g/ml (range of < 1 0 - > 100 
Mg/ml)- 

As can he seen from Figure 15-B, a definite TC25 toxicity value can be consistently measured 
with 1 - 32 Mg/ml at 0.5 log10 scale. Further increase in the concentration of 2-Thio-6-Azauridine would 
be needed to properly evaluate the maximum cytotoxicity effect. 

Figure J5-B indicates that when the cytotoxicity reaches -32% at 32 Mg/ml. the control 
compound (2-11iio-6-Azaundine) has reached simultaneously its maximum antivira, effect. The cytotoxic 
effect of 2-Thio-6-Azauridine is insignificant below 3.2 ¿ig/ml. The average cytotoxicity reached — 32% 
at 32 Mg/ml. which was the highest 2-Thio-6-Azauridine concentration in most tests. 

2-Thio-6-Azauridine has a definite cytotoxic suppression on cellular metabolism and growth 
However the TC^j and TC^ toxicity cannot be consistently measured at 32 ¿ig/ml concentration of 2- 
Thio-6-Azauridine. Therefore, a readjustment to 100 - 320 pglml (as being the highest 2-Thio-6- 
Azaundme concentration tested) would be needed to properly evaluate the TC^ and TC^ endpoints. 
However, at this concentration (100 ¿ig/ml) the ICjq cannot be measured consistently. 
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4 2 2 1 4 VE-Assay Plaie Quality Controls; Cell Load and Virus Load Parameters (2-Thio-ó- 
Aauridinc); 

VE-Control Compound-Cell Load Performance: A bar graph scatter plot of the mean cell control 
(O.D. reading) of 69 control assays is plotted in Figure 17-B. The results indicate that the cell O.b. 
readings reached a mean 1.169 (SD ± 0.165) with a median of 1.175 (range of 0.593 - 1.514). This 
indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

VE-Control Compound-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O D readings of the 69 control assays is presented in Figure I8-B. The results indicate that the average 
virus load O D. reading is 0.085 (SD ± 0.088) with a median of 0.061 (rarge of -0.025 - 0.536). This 
demonstran s that a reasonable cell destruction is taking place and a uniform load of virus (32 TCID^ 
is administered on un. w monolayer with consistent viral CPE results. 

VE-Control Compound-Assay Differential Performance: A bar graph scatter plot of the mean 
O D differential values of the 69 control assays is provided in Figure 19-B. The results indicate that 
the average differential O D. reading is 1.084 (SD ± 0.185) with a median of 1.062 (range 0.504 - 
1.496). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 93% measurement 
accuracy. 

V \ It I \ IIO N OK llll ( I I I 11.0 MM lOMItol s 
U MKI S - \S .. MHIO-A-A/ M WHIM 

\ AKI/M ION OK I UK MKI S tl.O \|)i I OM KOI s 
VK \ IK I S .. VS - 2-1 ll|().(i. V/ \| KIDIM 

Figure 17-B Figure 18-B 

VARIATION ok tiik. tkst dikffkkmtai. 

on h m m nsi i s 

Figure 19-B 
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^-2-2.1.5 Qytrail VE-Assav Plate Quality Controls: 

- Laill|P{rf»nilinr8' A bar graph leaner plot of the overall mean cell comrol 
(tmreadmtiPfZMTaccep'«1 is ^ in nw n< rMute ¡n<¡icjttlhe 

ï ii?> Î “ °f 1147 ,SD * 0153) w"11 J in^tfitn of 1.152 (range of 0.476 - 
619). -Pm indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into 

every well in the 96-well plate during the day-to-day operation. The cells reduced MTTto formazan 
giving maximum blue color uniformly and consistently. 

O D r3n^o,4l,LV'nê,l,i;*“’!üfgnl'al''~lî * ^ !riph sca“» P“ »f *« «»«rail mean vina load 
O D. readings of the .857 accepted assays is presented in Figure 18-C. The results indicate that the 

l0*1 °kD r““n8 “ ° 069 ,SD * 0 07S) ‘ »f 0 »«O "««8« of 0 (KM- 
(3» TCID vl l^ n ? 1“ 'r?S',nil‘;dl ‘J“ln‘c,lu" w“ takh'g place and a uniform load of virus 
( - 2 TCID^j) was administered on the cell monolayer with consistent viral CPE results. 

h « yE-Qyerail-Assay Differential Pgrtonnanyt ; A bar graph scatter plot of the overall mt m o D 
differentia v^ues of '-he 2857 accepted assays is provided in Figure 19-C. The results indicate that the 

TômX , fnÍa,h°í rCadÍng ÍS 1 081 (SD ± 0«73)w.thamedianof 1. lOO^gl 0 ^ 6 
Mt 5 , 8 bel1curve 15 reasonably sharp and uniform. This reflects that overall the 

,. ^ duri"« *"» «X«* 

GRAPHIC ILLUSTRATION OF THE OVERALL PLATE VARIATIONS 
OBSERVED WITH ALL ACCEPTED VE PLATE DATA 
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4.2.2.2 Prescrren VE-Antiviral Activity Results: 

Ngw Drum with SQ% Antiviral Reduction Levels: Out of the 2857 accepted single drug tests, 
176 new compounds demonstrated antiviral activity, having antiviral reduaion values better than 50%. 
This represents around 6% of the test compounds being active at this antiviral reduction level. These 
compounds are summarized in Table 4 according to the highest Selectivity Index (SI). GRP23817 
demonstrated the best antiviral promise having a SI of «iround >32. GRP21459 and B723831 
demonstrated good antiviral activity, having Si’s of 25 and 10. respectively. Twenty-two other 
compounds demonstrated moderate antiviral activity, having Si’s of 3.0 - 6.0. The other 151 compounds 
showed some degree of activity having Si’s that ranged from 0.01 - 2.9. 

Table 4 

New Prescreen Drugs that Produced 50% Antiviral Reduction Against VE Virus 

DRUG 
# 

GRP23817 
GRP21459 
B723831 
GRP23804 
GRP23814 
GRP21234 
GRP23810 
GRP23515 
GRP23S28 
GRP23800 
GRP19809 
GRP23235 
B849192 
GRP238S6 
GRP23043 
B724252 
B723957 
GRP23035 
GRP23S63 
B724111 
GRP19994 
B723833 
B724114 
GRP212S3 
GRP23867 
GK1’232 36 
B 723909 
B724219 
CRP23258 
GRP21S03 
GRP21790 
GRP23004 
CRP21879 
B724230 
GRP21264 
GRP23805 
GRP19686 
GRP23380 
B724113 
GRP23538 
GRP21821 
GRP19816 
GRP21519 

PLT SHIP 
VIR / $ 

VE 8EL 
VE 902 
VE 
Vr 

'"i 

'TV. 
V7Í 
VE 
VE 
VE 

5FO 
8EI 
8EK 
3P8 
8EJ 
6EH 
6EP 
8EH 
6WX 

VE 4FP 
VE 602 
VE 8EU 
VE 70E 
VE 
VE 
VE 
VE 
VE 
VE 
VE 

VE 
VE 
VE 
VE 
VE 

575 
5YT 
70D 
6EX 
4X2 
705 
5FO 

VE 4X3 
VE 3 PD 

8LN 
4FP 
SgM 
56F 
4FU 

VE 908 
VE 69K 
VE 706 
VE 843 
VE 56H 
VE 3PF 
VE 
VE 
VE 
VE 
VE 
VE 

8EI 
425 
4KC 
4X2 
6ER 
7YC 

VE 6WZ 
VE 90B 

27P 
28P 
20P 
27P 
27P 
16P 
27P 
23P 
23P 
27P 
25P 
18P 
22P 
27P 
26P 
20P 
22P 
26P 
24P 
19P 
26P 
20P 
19P 
16P 
27P 
18P 
22P 
19P 
18P 
28P 
23P 
26P 
27P 
19P 
16P 
27P 
17P 
18P 
19P 
23P 
27P 
25P 
28P 

TEST 
DATE 

08/16/91 
08/30/91 
05/10/91 
08/16/91 
08/16/91 
33/08/91 
08/16/91 
06/14/91 
06/14/91 
08/16/91 
07/12/91 
04/05/91 
05/31/91 
08/16/91 
08/02/91 
05/03/91 
05/31/91 
08/02/91 
06/14/91 
04/26/91 
08/02/91 
05/10/91 
04/26/'-! 
03/08/91 
08/23/91 
04/05/91 
05/24/91 
05/03/91 
04/05/91 
08/30/91 
06/07/91 
08/02/91 
08/09/91 
05/03/91 
03/08/91 
08/16/91 
03/22/91 
04/12/91 
04/26/91 
06/14/91 
08/09/91 
07/12/91 
08/30/91 

TC 25 

1000.0 
24.80 

319.00 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
206.00 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1C00.0 
1000.0 
182.00 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
1000.0 
938.00 
1000.0 
1000.0 
1000.0 
1000.0 
740.00 

IC 50 

31 
1 

31 
167 
183 
209 
239 
253 
263 
267 
289 
290 
59 

293 
304 
310 
309 
310 
313 
315 
315 
323 
329 
331 
332 
340 
63 

347 
350 
351 
355 
360 
371 
393 
398 
401 
403 
381 
412 
413 
415 
418 
309 

.60 

.00 

.60 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.80 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.20 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

SI 

31.62 
24.84 
10.07 
5.99 
5.46 
4.79 
4.19 
3.95 
3.80 
3.74 
3.46 
3.45 
3.4f< 
3.3$ 
3.29 
3.23 
3.23 
3.23 
3.20 
3.17 
3.17 
3.10 
3.04 
3.02 
3.01 
2.94 
2.89 
2.88 
2.86 
2.85 
2.81 
2.78 
2.70 
2.55 
2.51 
2.50 
2.49 
2.46 
2.43 
2.42 
2.41 
2.39 
2.39 
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Tabla 4 (Coat'd) 

DRUG 
* 

PLT SHIP TEST 
VIR ¢ i DATE TC 25 IC 50 SI 

GRP19804 
GRP23243 
GRP23487 
GRP23779 
GRP23255 
B724015 
8723865 
GRPI9743 
GRP21757 
GRP23906 
8718640 
GRP21846 
GRP23386 
GRP19970 
CRP23388 
8720392 
GRP23374 
8724010 
GRP19806 
8723922 
8723970 
GRP23015 
GRP23549 
GRP23860 
8718574 
GRP23545 
GRP19655 
8723885 
GRP238C8 
GRP21205 
0849342 
GRP23265 
GRP23398 
GRP23396 
8723826 
GRP21255 
GRP23970 
GRP23397 
8724210 
GRP23632 
GRP23C54 
GRP2340o 
GRP19783 
GRP23836 
8723965 
GRP21720 
GRP19985 
8723864 
8718969 
GRP19993 
GRP23845 
DN181178Y 
GRP23376 
GRP23602 
DN181172S 
CRP23589 
GRP23885 
GRP23248 
GRP19984 
8720398 
GRP2382S 

VE 6WW 25P 
VE 4PR 18P 
VE 6EG 23P 
VE 8EC 27P 
VE 4PU 18P 
VE 60W 22P 
VE 69Y 20P 
VE 6PG 24P 
VE 68Z 23P 
VE 8LW 27P 
VE 2X0 14P 
VE 7YI 27P 
VE 4KO 18P 
VE 7NS 26P 
VE 4KZ 18P 
VE 317 l^P 
VE 4KA 18P 
VE 60V 22P 
VE 6WX 25P 
VE 5QQ 22P 
VE 5YW 22P 
VE 709 26? 
VE 6EV 23P 
VE 8LL 27P 
VE 2WV 14P 
VE 6EU 23P 
VE 42C 17P 
VE 5LW 20P 
VE 8EJ 27P 
VE 3JI 16P 
VE 7Y7 27P 
VE 4PW 18P 
VE 4KG 18P 
VE 4KP 18P 
VE 5PM 20P 
VE 3PD 16P 
VE 8MA 27P 
VE 4KG 18P 
VE 4X0 19P 
VE 60L 24P 
VE SET 27P 
VE 4KG 18P 
VS 6WK 24P 
VE 8EQ 27P 
VE 5YV 22P 
VE 68C 23P 
VE 703 26P 
VE 69Y 20P 
VE 30R 14P 
VE 704 26P 
VE 8ER 27P 
VE 5MB 21P 
VE 4KA 18P 
VE 60E 24P 
VE 5M9 21P 
VE 608 24P 
VE 8LQ 27P 
VE 4PS 18P 
VE 703 26P 
VE 318 14P 
VE 8EM 27P 

07/12/91 > 1000.0 
04/05/91 > 1000.0 
06/14/91 > 1000.0 
08/16/91 > 1000.0 
04/05/91 > 1000.0 
05/31/91 > 1000.0 
06/07/91 > 1000.0 
07/03/91 > 1000.0 
06/07/91 949.00 
08/23/91 > 1000.0 
02/01/91 > 1000.0 
08/09/91 > 1000.0 
04/12/91 > 1000.0 
08/02/91 > 1000.0 
04/12/91 > 1000.0 
02/08/91 > 1000.0 
04/12/91 > 1000.r 
05/31/91 > 100r 3 
07/12/91 > 1000.0 
05/24/91 > 1000.0 
05/31/91 > 1000.0 
08/02/91 > 1000.0 
06/14/91 > 1000.0 
08/23/91 > 1000.0 
02/01/91 > 1000.0 
06/14 71 900.00 
03/22/91 > 1000.0 
05/17/91 > 1000.0 
08/16/91 > 1000.0 
03/01/91 947.00 
08/09/91 > 1000.0 
04/05/91 > 1000.0 
04/12/91 > 1000.0 
04/12/91 942.00 
05/10/91 > 1000.0 
03/08/91 997.00 
08/23/91 801.00 
04/12/91 > 1000.0 
04/26/91 > 1000.0 
07/02/91 > 1000.0 
08/16/91 > 1000.0 
04/12/91 > 1000.0 
07/12/91 > 1000.0 
08/16/91 > 1000.0 
05/31/91 > 1000.0 
06/07/91 756.00 
08/02/91 > 1000.0 
06/07/91 > 1000.0 
02/08/91 > 1000.0 
08/02/91 > 1000.0 
08/16/91 550.00 
05/17/91 > 1000.C 
04/12/91 873.Of 
06/28/91 682.00 
05/17/91 413.00 
06/28/91 > 1000.0 
08/23/91 > 1000.0 
04/05/91 > 1000.0 
08/02/91 > 1000.0 
02/08/91 643.00 
08/16/91 > 1000.0 

421.00 > 2.37 
428.00 > 2.J4 
427.00 > 2.34 
436.00 > 2.30 
448.(70 > 2.23 
449.00 > 2.23 
451.00 > 2.22 
460.00 > 2.18 
441.00 2.15 
469.00 > 2.13 
476.00 > 2.10 
480.00 > 2.08 
484.00 > 2.07 
486.00 > 2.06 
487.00 > 2.05 
491.00 > 2.04 
490.00 > 2.04 
489.00 > 2.04 
498.00 > 2.01 
499.00 > 2.00 
507.00 > 1.97 
512.00 > 1.95 
518.00 > 1.93 
520.00 > 1.92 
523.00 > 1.91 
474.00 1.90 
530.00 > 1.89 
528.00 > 1.89 
535.00 > 1.87 
512.00 1.85 
540.00 > 1.85 
547.00 > 1.83 
551.00 > 1.81 
521.00 1.81 
552.00 > 1.81 
567.00 1.76 
460.00 1.74 
584.00 > 1.71 
586.00 > 1.71 
594.00 > 1.68 
595.00 > 1.68 
600.00 > 1.67 
600.00 > 1.67 
600.00 > 1.67 
606.00 > 1.65 
460.00 1.65 
605.00 > 1.65 
619.00 > 1.62 
633.00 > 1.58 
632.00 > 1.58 
349.00 1.58 
655.00 > 1.53 
575.00 1.52 
456.00 1,49 
279.00 1.48 
686.00 > 1.46 
683.00 > 1.46 
716.00 > 1.40 
743.00 > 1.35 
479.00 1.34 
749.00 > 1.34 

t 

t 

i 

i 

» 

• • • • • 
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Tabla 4 (Coat'd) 

DRUG 
# VIR 

GRP19490 Vï 
GRP21789 Vï 
GRP23608 VE 
GRP199Ó2 VE 
GRP23777 Vï 
B724249 VE 
GRP19955 VE 
B724221 VE 
GRP19753 VE 
GRP23784 VE 
GRP19982 VE 
GRP232S2 VE 
GRP23428 VE 
GF(P21737 VE 
B724040 VE 
GRP19722 Vï 
GRP19857 VE 
CRP23695 VE 
GRP1997i VE 
GRP232'1 VE 
GRP23961 VE 
B724366 VE 
GRP19757 VE 
B72402S VE 
GRP23458 VE 
GRP21732 VE 
GRP23852 VE 
GRP23218 VE 
DN181499X VE 
GRP23967 VE 
GRP19967 VE 
GRP23391 VE 
GRP19721 VE 
GRP23507 VE 
GRP23935 VE 
GRP23383 VE 
GRP23020 VE 
GRP21460 VE 
B724181 VE 
B724340 VE 
GRP23863 VE 
GRP23250 VE 
GRP23031 VE 
GRP19800 VE 
GRP23S01 VE 
GRP23267 VE 
GRP23678 VE 
GRP19996 Vï 
GRP19671 Vï 
GRP21833 Vï 
GRP21248 VE 
GRP23021 VE 
GRP23184 VE 
B724078 VE 
B720399 Vï 
DN181181C VE 
GRP19634 Vï 
GRP23785 VE 
GRP23922 VE 
B724257 VE 
B724224 VE 

PLT SHIP TEST 
# # DATE 

3J9 16P 03/01/91 
69K 23P 06/07/91 
60F 24P 06/28/91 > 
7NQ 26P 08/02/91 > 
SEC 27P 08/16/91 > 
574 19P 05/03/91 
7NP 26P 08/02/91 > 
56G 19P 05/03/91 > 
6PI 24P 07/03/91 > 
BED 27P 08/16/91 
702 26P 08/02/91 > 
4FT 18P 04/05/91 > 
4SW 18P 04/19/91 
68G 23P 06/07/91 > 
5ZX 22P 05/31/91 > 
6PD 24P 07/03/91 
6X7 25P 07/12/91 > 
7KE 26P 07/26/91 > 
702 26P 08/02/91 > 
4FY 18P 04/05/91 > 
8M8 27P 08/23/91 > 
5FI 20P 05/10/91 > 
6PI 24P 07/03/91 
5ZU 22P 05/31/91 > 
6DI 23P 06/14/91 
68F 23P 06/07/91 > 
8ET 27P 08/16/91 
4FL 18P 04/05/91 > 
5QE 21P 05/24/91 > 
8MA 27P 08/23/91 
7NR 26P 08/02/91 
4KE 18P 04/12/91 
6PD 24P 07/03/91 
6EK 23P 06/14/91 > 
8M2 27P 08/23/91 > 
4KD 18P 04/12/91 
70A 26P 08/02/91 
902 28P 08/30/91 
4X1 19P 04/26/91 
5FB 20P 05/10/91 
8LM 27P 08/23/91 
4FT 18P 04/05/91 
7OC 26P 08/02/91 
6WW 25P 07/12/91 
6EJ 23P 06/14/91 
4FX 18P 04/05/91 
7HR 26P 07/26/91 
705 26P 08/02/91 
42E 17P 03/22/91 
7YÏ 27P 08/09/91 
3PC 16P 03/08/91 
70A 26P 08/02/91 
4AO 18P 03/29/91 
4T5 19P 04/19/91 
318 14P 02/08/91 
5MB 21P 05/17/91 
42K 17P 03/22/91 
8ED 27P 08/16/91 
8M0 27P 08/23/91 
576 20P 05/03/91 
56G 19P 05/03/91 

TC 25 IC 50 SI 

811.00 610.00 1.33 
871.00 670.00 1.30 
1000.0 768.00 > 1.30 
1000.0 771.00 > 1.30 
1000.0 778.00 > 1.29 
752.00 600.00 1.25 
1000.0 806.00 > 1.24 
1000.0 836.00 > 1.20 
1000.0 833.00 > 1.20 
656.00 548.00 1.20 
1000.0 843.00 > 1.19 
1000.0 857.00 > 1.17 
849.00 726.00 1.17 
1000.0 865.00 > 1.16 
1000.0 870.00 > 1.15 
835.00 729.00 1.15 
1000.0 872.00 > 1.15 
1000.0 877.00 > 1.14 
1000.0 876.00 > 1.14 
1000.0 886.00 > 1.13 
1000.0 882.00 > 1.13 
1000.0 904.00 > 1.11 
877.00 789.00 1.11 
1000.0 911.00 > 1.10 
817.00 744.00 1.10 
1000.0 928.00 > 1.08 
317.00 292.00 1.08 
1000.0 936.00 > 1.07 
1000.0 932.00 > 1.07 
730.00 686.00 1.06 
871.00 829.00 1.05 
842.00 812.00 1.04 
809.00 802.00 1.01 
1000.0 1000.0 > 1.00 
1000.0 1000.0 > 1.00 
551.00 559.00 0.98 
638.00 656.00 0.97 
653.00 681.00 0.96 
628.00 663.00 0.95 
946.00 1000.0 0.95 
676.00 728.00 0.93 
796.00 863.00 0.92 
831.00 909.00 0.91 
893.00 1000.0 0.89 
652.00 745.00 0.88 
594.00 693.00 0.86 
423.00 512.00 0.83 
699.00 882.00 0.79 
606.00 789.00 0.77 
65.30 84.50 0.77 

735.00 1000.0 0.74 
627.00 862.00 0.73 
404.00 578.00 0.70 
601.00 895.00 0.67 
587.00 930.00 0.63 
622.00 1000.0 0.62 
576.00 1000.0 0.58 
567.00 1000.0 0.57 
398.00 740.00 0.54 
334.00 635.00 0.53 
307.00 661.00 0.46 
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DRUG 
# 

PLT SHIP TEST 
VIR # # DATE TC 25 IC 50 SI 

GRP23039 
GRP23675 
GRP23371 
GRP21478 
B723838 
GRP23656 
GRP23370 
GRP23711 
CRP19631 
GRP21564 
GRP19647 

VE 70D 26P 08/02/91 
VE 7HQ 26P 07/26/91 
VE 4K9 18P 04/12/91 
VE 905 28P 08/30/91 
VE SPP 20P 05/10/91 
VE 7HL 26P 07/26/91 
VE 4K9 18P 04/12/91 
VE 7KH 26P 07/26/91 
VE 42K 17P 03/22/91 
VE 90M 28P 08/30/91 
VE 42N 17P 03/22/91 

72.10 386.00 0.19 
63.90 371.00 0.17 
50.20 324.00 0.15 
71.20 571.00 0.12 
77.10 970.00 0.08 
43.70 961.00 0.05 
5.11 200.00 0.03 

23.20 919.00 0.03 
4.52 272.00 0.02 
6.58 341.00 0.02 
6.53 651.00 0.01 

The in vitro ant.v.ral activity of the compounds in Table 4 should be further confirmed. Verification of 
the antiviral activity of these .irescrecn actives were scheduled to be tested using the primary screening 
(confirmatory) protocol. Because of the discontinuation of this antiviral program bv the Sponsor some 
"7efafvf. comP°unds m Table 4 have not been confirmed in the primary screening protocol due to 
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4.2.3 Prescreen Assay (PunU Toro Virus ÍPT1): 

The total output of PT prescreen-testing during this reporting period is summarized in monthly 
increments in Figure 20. During this period 3600 tests were pertormed against the PT-virus with the 
MTT-assay format. Out of these, 1% were control compound assays - Ribavirin (AVS-0001) and 90 
were control compound assays - 2-Thio-6-Azauridine (AVS-6724). Two hundred fifty-four (254) tests 
were internal (+ + + ) virus load, cell load, and other quality control tests. Two hundred fifteen (215) 
tests were considered unsatisfactory based on the preliminary criteria of the quality controls set during 
this reporting period. The rest, totaling 2845 were actual single drug tests. The total number of accepted 
single drug tests (2845) reflects 3% effort beyond our yearly contractual obligation. The 215 
unsatisfactory tests represent a 6% rejection rate based on the present quality control parameters used for 
the PT virus. 

Out of the 2845 test compounds, 216 demonstrated antiviral activity at greater than 50% reduction 
levels. This represents around 8% of the tested compoi ds having in vitro antiviral activity against the 
PT-virus. The remainder, 2629 compounds (92%), are to be considered inactive with the present quality 
control and assay protocols. 

TOTAL NUMBER OF TESTS AGAINST PUNTA TORO VIRUS 
PRESCREEN PROTOCOL 

Figure 20 
KPC (Positive Control - 2-Thio-6-Azauridine) = 90 

Quality Control Tests = KPC (Positive Control - Ribavirin) » 1% 

( + + + +) (Internal Virus and Cell Load Controls) = 254 
(UT) Unsatisfactory Test (QC rejects) 3 215 

Accepted Single Drug Tests = 2845 

Total number of PT Tests = 3600 
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4.2.3.1 Prescreen PT-Oualitv Contfft|f; 

Amiviral Activity of Ribavirin vs PT Virus: 4.2.3.1.1 

&mrgl Cgm^und-Antiviral Performance: Ribavirin (AVS-0001) has been the primary control 
compound against PT in these MTT-assay prescreens. The mean and median antiviral inhibition and 
cytotoxicity panems of the positive control dnjg (Ribavirin) are illustrated in Figure 21-A. 

The 1% control tests performed with Ribavirin gave a mean Selectivity Index of 13.79 (SD ± 
9 66) and the median value was 11.94 (range = 0 - >32.00), indicating moderate antiviral selectivity 
for Ribavirin. SI is calculated by dividing the TC^ by the IC*,. 

The mean Antiviral Inhibitory Concentration 50% (IC^) was 29.05 Mg/ml (SD ± 43.73). The 
median IC*, value was 17.7 Mg/ml (range = 0 - 320). This indicates that Ribavirin does reach 50% 
antiviral reduction levels. The TC^ and ICjq values can be measured relatively consistent at the 10 - 
320 ¿ig/ml (0.5 Log10) drug concentration scale. 

The average maximum amiviral inhibitory level of 196 Ribavirin tests (Figure 21-A) was reached 
at 100 uglml of the compound with 88% amiviral effect. Maximum antiviral effect ( - 89%) was found 
with a simultaneous -9% cytotoxic suppression. Above this concentration (100 /xg/ml) Ribavirin starts 
to lose its amiviral potency with increasing cytotoxicity. An increase of the concentration of Ribavirin 
to 320 Mg/ml, does not improve the amiviral activity (Figure 21-A). The antiviral activity decreases from 
86% (at 100 Mg/ml) to 53% (at 320 Mg/ml). The highest concentration (320) of Ribavirin is needed to 
properly evaluate the Cellular Toxicity 25% (TC^) value. 

As reponed previously, a different maximum antiviral value is obtained depending upon which 
concentration scale is used. In those tests, the logl0 scale of 0.1 - 100 measured more accurately the 
antiviral effect of the control compound. Ribavirin, whereas the log|0 scale of 0.32 - 320 measured more 
accurately the cytotoxicity effect. 

In the present 196 control assays, we tested Ribavirin at 0.5 log,0 scale from 10 - 320 Mg/ml 
concentrations to maximize the correct measurements of both the antiviral and cytotoxicity effects. This 
enables us to monitor our quality control parameters more accurately. 
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RIBAVIRIN -VS- FT VIRUS 
PRESCREEN PROTOCOL 

320.ÜO 
Ü 

10.00 32.00 100.00 

tfiivnci-iu'crci ■ íüiklíío 

CONCENTRATION (/ig/ml) 

% Viral CPE Réduction _%Cell Viatility 

Il C<Mc.(M/mi) I* 1 32 1 li 1 32 1 100 1 320 

Meas 

Medias 

Sid. Dev. 

27 72 »6 53 

20 SO 91 54 

0 21 0.27 0 17 0 22 

»7 96 91 « 

100 100 94 66 i 

0 05 0.07 011 0.17 

Figure 21-A 
Average Anüviral and Cytotoxicity Values for 196 Positive Control Compounds Assays 
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4 2 3.1.2 Maximum Antiviral Effect of Ribavirin v» PT Viru«: 

A bar graph scatter plot (Figure 22-A) depicts the distribution of the maximum antiviral reduction values 
of all 196 control compound prescreen assays for Ribavirin. The results indicate that the average 
maximum antiviral reduction obtained with the present SOP is around 89% (SD ± 13.37) reduction 
levels. The maximum reduction levels vary from 49 - 100% but remain quite consistently around the 
median of 95%. The assay control values give a shifted half-bell-shaped distribution curve toward the 
maximum 100% reduction level. This indicates quite a consistent day-to-day performance of the control 
compound in the PT prescreen-Mi l assay. 

During this period the positive control compound performance criteria for Ribavirin versus the PT virus 
in the pre-screen format has not been set to a definite endpoint We have collected data in order to find 
out what would constitute a reasonable quality control endpoint and the data indicates that it could be set 
at the 50% reduction level. 

In order to measure the maximum antiviral endpoints of Ribavirin correctly, the concentration scale and 
^highest concentration to be used, must be evaluated at the proper (semi-log) scale as seen in Figure 

Ribavirin is active in vitro against PT virus and functions as a reasonable quality control 
compound. On the other hand, regardless of the performance of the PT-quality control drug Ribavirin, 
around 216 other compounds have equal or better antiviral activity against PT virus than AVS-0001. 

Variation of the Maximum Antiviral Effect 
PT Virus - VS - Ribavirin (Prescreen Protocol) 

Figure 22-A 
Maximum Antiviral CPE Reduction (%). 

Summary of 196 Control Tests. 
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4.2.3.1.3 Cellular Cvtotoxichv of Ribavirin vs PT Virus: 

PT-Control ComDound-Cvtotoxicirv Performance: The 1% cytotoxicity values of the positive 
control compound Ribavirin are also very consistent. The mean cell Toxic Concentration 25% (TC25) 
was 235 /ig/ml (SD ± 85) and the median was 254 ¿ig/ml (range of 12.3 to > 320 /ig/m¡). The reason 
for this discrepancy is that at 10 - 320 /xg/ml scale, the TC^ cytotoxicity cannot always be measured 
consistently. 

As can be seen from Figure 21-A, a definite TCjj toxicity value can be measured with a 10 - 
320 /ig/ml log10 scale. Further increase in the concentration of Ribavirin would be needed to consistently 
evaluate the maximum cytotoxicity of Ribavirin. 

Also Figure 21-A, indicates that when the cytotoxicity reaches -9% at 100 /xg/ntl, the control 
compound (Ribavirin) has reached simultaneously its maximum antiviral effect. The cytotoxic effect of 
Ribavirin is insignificant between 1 and 100 fig^ttl- The average maximum cytotoxicir reached 32% 
at 320 Mg/ml, which was the highest Ribavirin concentration tested. 

Ribavirin has a definite cytotoxic suppression on cellular meubolism and growth. However, the 
TC^j and TCjq toxicity could not be consistently achieved with the 100 Mg/ml concentration of Ribavirin. 
Therefore, a readjustment to 320 Mg/td (as being the highest Ribavirin concentration tested) was done. 
However, at th;s concentration (320 pg/ml) tht TC50 and TC95 cannot yet be measured consistently. 
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4 2 3 1 4 PI-Assmy PUtC QmIUy Controls; Cell Load and Vims Load Panunetera (Rib»virin>: 

El-Cgatftfl CamPQUfld-Cell Load Performance: A bar graph scatter plot of the mean cell control 
(O.D. reading) of 1% control assays is plotted in Figure 23-A. The results indicate that the cell O D 
readings reached a mean of 1.212 (SD ± 0.168) with a median of 1.245 (range of 0.516 - 1.538). This 
indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

PT-CtfntTJl Ctfmpgund-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O D. readings of the 196 control assays is presented in Figure 24-A. The results indicate that the 
average virus load O.D. reading is 0.237 (SD ± 0.188) with a median of 0.168 (range of-0.02 -0.763). 
This demonstrates that a reasonable cell destruaion is taking place and a uniform load of virus (32 
TCIDjo) is administered on the cell monolayer with consistent viral CPE results. 

El-Contrcl CgmP9und-AS5a>LÍ)iffert.itial Performance: A bar graph scatter plot of the mean 
O.D. differential values of the 196 control assays is provided in Tigure 25-A. The results indicate that 
the average differential O.D. reading is 0.9-* (SD ± 0.23P with a median of 0.987 (range 0.498 - 
1.421). The single beil-shaped curve is reast nably sharp anó uniform. This reflects that the assays are 
executed consistently and are repeatable during day-'o-dai operation with close to 97% measurement 
accuracy. 

' \KI \ I ION OK TIIK CRU. II.OADl ( ON I KOI ' 
IT VIRt S • VS - RlllWIKIN 

iPRKSCRFFN PROTOI <>l I 
IT VIRUS . \ 'RIA I ION OF MIR \ no S il.o \|)| ( ON | |o)| s 

IT VIR1 S - VS - RlllWIRIN 
<I’RFS< RKKN PROTOl (II i 

OPTICAL DENSITY 

Figure 23-A 

OPTICAL DENSITY 

Figure 24-A 

VARIATION OR rilF test die 
PT VIMI S - VS .. KlllAVIRi 

1 * RRSI KRRN PROTOCOL) 

>ST DIFFERENTIAI 
hiiiavirin 

‘»P I K M III NM | > 

Figure 25-A 
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4.2.3.1 PrgtfKfl PT.-v>wiim Ctfnlnilsi 

4 2.3.1.1 Antiviral Activity of 2-Thio-6-Aaturidinc vs PT Vims: 

Second Control Compound-Antiviral Performance: 2-Thio-6-A*aundine (AVS-6724) has been 
tested as a second control compound against PT in these to 11 -assay prescreens. The mean and median 
antiviral inhibition and cytotoxicitv patterns of this second positive control drug are illustrated in Figure 
21-B 

The 90 control tests performed with 2-Thio-6-Aiauridine gave a mean Selectivity Index (SI) of 
13.16 (SD ± 8.97) and the median value was 12.52 (range = 0 - >32.00), indicating good antiviral 
selectivity for 2-Thio-6-Azauridme. The reason for this occasional discrepancy is that at 32 ¿ig/ml the 
25¾ cytotoxicity cannot always be r. íasured properly to execute the SI calculations. SI is calculated by 
dividing the TC^j by the ICjo. 

The mean Antiviral Inhibitory Concentration 50% (IC^ was 2.52 jig/ml (SD ± 4.50). The 
median IC^ value was 1 66 ng/ml (range = 0 - 32). This indicates that 2-Thio-6-Azauridine does reach 
50% antiviral reduction levels. The TC^j and ICjq values can be measured with relative consistency at 
the 1 - 32 fig/ml (0.5 Log10) drug concentration scale. 

The average maximum antiviral inhibitory level of 90 2-Thio-6-Azauridine tests (Figure 21-B) 
was reached at 3.2 ¿tg/ml of the compound with 88% antiviral effect. Maximum antiviral effect (- 88%) 
was found with a simultaneous 3% cytotoxic suppression. Above this concentration (10 Mg/ml) 2-Thio- 
6-Azaundine starts to ¡ose its antiviral potency with increasing cytotoxicity (Figure 21-B). An increase 
of the concentration of 2-Thio-6-Azauridine to 32 Mg/nd. does not improve the antiviral activity (Figure 
21-B) The antiviral activity decreases from 85% (at 10 nglnú) to 59% (at 32 /ig/ml). 

A different maximum antiviral value is obtained depending upon which concentration scale is 
used. In these tests (Figure 21-B), the log10 scale of 1 - 32 measures more accurately the antiviral effect 
of the control compound, 2-Thio-6-Azauridine. As previously determined, the log10 scale of 0.32 - 320 
Mg/ml measures more accurately the cytotoxicity effect. 

In the present 90 positive control assays, we tested 2-Thio-6-iV2auridine at 0.5 log,0 scale 
concentrations ( 1 - 32 /ig/ml) to maximize the correa measurements of both the antiviral and cytotoxicity 
effects. This enables us to monitor our quality control parameters more accurately. 
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CONCENTRATION (ßg/ml) 

% Virai CPE Reduction _%CelIViabil ity 
Co*c.0m/aJ) » 1# J2 > 3-3 1* 32 1 
Mcaa 

Mcdhw 

Std. Drr. 

23 »3 71 57 

20 92 85 59 

0 21 0 22 0 23 0 24 

» 97 83 « 

100 100 87 63 

0 04 0 08 0 18 0 18 

Figure 21-B 
Average Anuviral and Cytotoxicity Values for 90 Positive Control Compound Tests 
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4 :.3.1.: Maximum Xnüyirüi EfTcct of 2-Thio-6-\^auridine vs PT Virus: 

A bar graph scatter plot (Figure 22-B) depicts the distribution of the maximum antiviral reduction 
values of ail 90 control compound prescreen assays for 2-Thio-6-Azauridine. The results indicate that 
the average maximum antiviral reduction obtained with the present SOP is around 89% (SD ± 16.46) 
reduction levels. The maximum reduction levels vary from 24 - lOO'j but remain quite consistently 
around the median of 100%. The assay control values give a shifted half-bell-shaped distribution curve 
toward the maximum 100% reduction level. This indi.atcs quite a consistent day-to-day performance of 
the second control compound in the PT prescreen-ViTT assay. 

During this period the positive control compound performance criteria for 2-Thio-6-Azauridine 
versus the PT virus in the pre-screen format has not been set to a detinue endpoint. We have collected 
data in order to find out what would constitute a reasonable quality control endpoint and the data indicates 
that it could be set at the 50% reduction level 

In order to measure the maximum antiviral endpoints of 2-Thio-6-Azauridine correctly, the 
concentration scale and the highest concentration to be used, must be evaluated at the proper semi-log 
scale as seen in Figure 21-B 

2-Thio-6-Azauridine is active in vitro against PT \;.us and functions as a reasonable candidate 
for a second quality control compound. 

Variation of the Maximum Antiviral Effect 
PT Virus - VS - 2-Thio-6-Azauridme (Prescreen Protocol) 

Figure 22-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 90 Control Tests. 
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4 2-31-3 Celular CvtvmsicitY of Mhio-6-Azauhdine vs PT Vinis: 

ElCtflUfül CtfmPVUDJ-CYtmoxKitv Pertunnance: The 90 cytotoxicity vaJues of the positive 
control compound 2-Thio-6-Azaundine are also very consistent. The mean cell Toxic Concentration 
25% (TCy) was 21.63 figlmi (SD ± 14.83) and the median was 22.30 jig/ml (range of 2.43 - 100 
jig/ml). The reason for this discrepancy is that at 1 - 32 Mg/ml scale the TCy cytotoxicity cannot always 
be measured accurately. 

As can be seen from Figure 21-B, a definite TC^j toxicity value can be measured with a 1 - 32 
Mg'ml 0 5 log|Q scale. Further increase in the concentration of 2-Thio-6-Azauridine would be needed to 
properly evaluate the maximum cytotoxicity of 2-Thio-6-Azauridine. 

Also Figure 21-B, indicates that when the cytotoxicity re-ches -0 - 3% at 3.2 uglml, the control 
compound (2-Thio-6-Azaundine) has reached simultaneously its maximum antiviral effect. The cytotoxic 
effect of 2-Thio-6-Azauridine is insignificant below 3.2 ¿ig/ml. The average cytotoxicity reached 36% 
at 32 iig/ml, which was the highest 2-Thio-6-Azauridine concentration in most tests. 

2-Thio-6-Azauridine has a definite cytotoxic suppression on cellular metabolism and growth. 
However, the TC^ toxicity could not be consistently achieved with the 32 j*g/ml concentration of 2-Thio- 
6-Azauridine. Therefore, a readjustment to 100 jig/ml (as being the highest 2-Thio-6-Azauridine 
concentration tested) would be needed to properly evaluate the TC^ endpoint. However, at this 
concentration (100 jig/ml) the ICjq cannot be measured consistently. 
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4 2-3-1-4 PI-AssaY Platt QualiO Controls; Cell Uad and Virus Load Parameters (2-Thio-6- 
,\¿jáuridine); 

rr-Ctfntfo: C^momind-Cell Load Performance: A bar graph scatter plot of the mean cell control 
(O.D. reading) of 90 control assays is plotted in Figure ¿3-B. The results indicate that the cell O.D. 
readings reached a mean of 1.199 (SD ± 0.191) with a median of 1.220 (range of 0.459 - 1.538). This 
indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced M It to formaran giving 
maximum blue color uniformly and consis ently. 

PT-Control Comnound-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O D. readings of the 90 control assays is presented in Figure 24-B. The results indicate that the average 
virus load O.D. reading is 0.216 (SD ± 0.181) with a median of 0.152 (range of-0.025 - 0.763). This 
demonstrates that a reasonable cell destruction is taking place and a uniform load of virus (32 TClD^j) 
is administered on the cell monolayer with consistent viral CPE results. 

gL-Ctfntrol Compound-Assay Differential Performance: A bar graph scatter plot of the mean 
O.D. differential values of the 90 control assays is provided in Figure 25-B. The results indicate that 
the average differential O.D. reading is 0.983 (SD ± 0.245) with a median of 1.014 (range 0.465 - 
1.421). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 98% measurement 
accuracy. 

t \ki \ i h >\ < it i ni i km. iiovDi i (in rum.s 
I’l \ IK I s - \s •• M llln-A-V/. Vt KIIIINK 

V XKIAIION (It lilt \ IKl S il.OADl (OMKOI N 
M VIRIS - VS -• MIUO-ft-A/.At KIIHM 

lHRKS( R! l N I'ROKII 1)1 i 

OPTIC VI. DKNSITY OPTICAL DKNSITY 

Fsure 23-B Figure 24-B 

variation ok itik test dikkkrknti.w. 
PI VIRI S - VS .. I-T'HO-é-AZAl RIDINK 

i PRKSCRKKN PROTOCOL) 

Figure 25-B 
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4 - 3.l 5 Overall PT-A-ssav Plate Quality Controls: 

PI-Qvgrall-^ll pgrt'wnnan^g. A bar graph scatter plot ot the overall mean ceil control 
(O-D. reading) ot 90 accepted assays is plotted in Figure 23-C. The results indicate that the overall cell 
O D. readings reached a mean of 1.191 (SD ± 0.159) with a median of 1.211 (range of 0.419 - 1.538). 
This indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every 
well in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

EXrQvçriil-Virus LcMij Performance; A bar graph scatter plot of the overall mean virus load 
O D readings of the 90 control assays is presented in Figure 24-C. The results indicate that the overall 
average virus load O.D. reading is 0.248 (SD ± 0.186) with a median of 0.182 (range of -0.006 - 
0 848). This demonstrates that a reasonable cell destruction was taking place and a uniform load of virus 
(32 TCID5Q) was administered on the cell monolayer with consistent viral CPE results. 

PT-Qvgrall-Assav Differential Performance A bar graph scatter plot of the overall mean O D 
differential values of the 90 control assays is provided in Figure 25-C. The results indicate that the 
average overall diffetential O.D. reading is 0.944 (SD ± 0.224) with a median of 0.959 (range 0.418 - 

1 421). The single bell-shaped curve is reasonably sharp and uniform. This reflects that overall the 
assay plates were executed consistently and were repeatable during day-to-day operation with close 
to 95% measurement accuracy. 

GRAPHIC ILLUSTRATIG s OF THi: OVERALL PLATE VARIATIONS 
OBSERVED WITH ALL ACCEPTED PT PLATE DATA 

< I l I. il l) Mil ( ON I KOI.S 
lI’IOSI RH-N I’UOIOI Ill.) VIKI S il.OMIM OMKOI S 

Figure 23-C 

rtsT Dir» rkynai. 
PKKSI RKKN PROTni (ll.i 

Figure 25-C 
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4 - 3 2 PrgilTren PT-Antiviral Activity Results: 

¿l¿w Prm wiUi 20¾ Antivirai Reduction Levels: Out ot the 2845 accepted single drug tests, 
216 new compounds demonstrated antiviral activity, having antiviral reduction values equal to or better 
than 50%. This represents around 8% of the test compounds being active at this antiviral reduction level. 
These compounds are summarized in Table 5 according to the highest Selectivity Index (SI) Five 
compounds. GRP21287. GRP21320, GRP21706, B678018/F244 and B849297, demonstrated (he best 
antiviral promise having Si’s of > 15. Fifteen other compounds demonstrated moderate antiviral activity, 
having SI s that ranged from 5 • 9.5. The rest (1% compounds) showed marginal to moderate antiviral 
activity with Si's that ranged from 0.01 to 4.7 

Table 5 

New Prescreen Drugs that Produced 50% Antiviral Reduction Against PT Virus 

DRUG 
# 

GRP21287 
GRP21320 
GRP21706 
B678018/F244 
B849297 
GRP23594 
GRP23607 
B723954 
GRP23728 
CRP23482 
GRP23461 
B849192 
DN181399P 
GRP23476 
GRP23610 
GRP21689 
GRP23729 
GRP23525 
DN181387A 
GRP21705 
B723989 
GRP23453 
GRP23511 
GRP21778 
B849289 
B72383S 
GRP23516 
GRP21752 
B723949 
B849299 
DN1S1182K 
GRP23597 
GRP23S89 
DN181515Q 
GRP21291 
B849271 
GRP23590 
B724230 
GRP23190 
GRP23284 
B724187 
GRP23816 
DN1811220 
GPP23604 
G (.»23608 
'.724266 
GP.-21743 

PLT SHIP 
VIR # # 

PT 3R2 16P 
PT 3Y6 16P 
PT 4CC 18P 
PT 3IZ 15P 
PT 4BN 17P 
PT 6LO 24P 
PT 6MS 24P 
PT SUE 22P 
PT 681 23P 
PT 6G8 23P 
PT 6DX 23P 
PT 610 22P 
PT 5Q8 2 IP 
PT 6DY 23P 
PT 6MT 24P 
PT 4BV 18P 
PT 682 23P 
PT 6HQ 23P 
PT SND 2IP 
PT 4CB 18P 
PT 5ZE 22P 
PT 6DV 23P 
PT 6HN 23P 
PT 69B 23P 
PT 4AZ 17P 
PT SCO 20P 
PT 6HO 23P 
PT 695 23P 
PT SUD 22P 
PT 487' 17P 
PT SNB 21P 
PT 6LO 24P 
PT 6LN 24P 
PT 6F4 21P 
PT 3R3 16P 
PT 436 17P 
PT 6LN 24P 
PT S6Z 19P 
PT 4CF 18P 
PT 416 18P 
PT S2W 19P 
PT 8J1 27P 
PT 5MJ 21P 
PT 6MS 24P 
PT 6MS 24P 
PT 59R 20P 
PT 68A 23P 

TEST 
DATE TC 25 

03/07/91 423.00 
03/12/91 325.00 
03/29/91 > 1000.0 
02/26/91 183.00 
03/27/91 32.80 
06/18/91 487.00 
06/19/91 > 1000.0 
05/24/91 464.00 
06/04/91 252.00 
06/12/91 352.00 
06/11/91 293.00 
05/31/91 307.00 
05/22/91 492.00 
06/11/91 335.00 
06/19/91 313.00 
03/28/91 344.00 
06/04/91 165.00 
06/13/91 > 1000.0 
05/17/91 389.00 
03/29/91 228.00 
05/29/91 140.P0 
06/11/91 328.00 
06/13/91 253.00 
06/07/91 265.00 
03/26/91 417.00 
05/10/91 325.00 
06/13/91 338.00 
06/06/91 190.00 
05/24/91 31.10 
03/27/91 349.00 
05/17/91 215.00 
06/18/91 317.00 
06/18/91 > 1000.0 
06/11/91 214.00 
03/07/91 > 1000.0 
03/22/91 > 1000.0 
06/18/91 > 1000.0 
04/30/91 > 10 )0.0 
03/29/91 > 1000.0 
04/05/91 > IOC 0.0 
04/26/91 17.50 
08/15/91 > 1000.0 
05/15/91 > 1000.0 
06/19/91 > 1000.0 
06/19/91 > 1000.0 
05/02/91 > 1000.0 
06/05/91 > 1000.0 

IC 50 SI 

6.11 69.18 
9.13 35.63 

42.00 > 23.80 
9.28 19.76 
2.12 15.45 

51.10 9.52 
108.00 > 9.29 
52.20 8.89 
29.70 8.48 
41.70 8.43 
38.80 7.55 
43.90 7.01 
71.80 6.85 
50.70 6.60 
50.90 6.15 
58.00 5.93 
29.80 5.55 
188.00 > 5.33 
75.30 5.16 
45.10 5.04 
29.60 4.73 
70.10 4.68 
55.00 4.60 
59.10 4.47 
94.00 4.44 
76.30 4.26 
80.30 4.21 
46.40 4.09 
7.66 4.06 

89.70 3.89 
55.20 3.89 
83.70 3.78 

272.00 > 3.67 
58.40 3.66 

276.00 > 3.62 
280.00 > 3.57 
288.00 > 3.48 
292.00 > 3.43 
295.00 > 3.39 
296.00 > 3.38 

5.26 3.33 
310.00 > 3.23 
311.00 > ?.21 
316.00 > 3.17 
316.00 > 3.17 
316.00 > 3.16 
318.00 > 3.15 

• • • 
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TaúXa S (Coat'd) 

DRUG 
# 

PLT SHIP TEST 
VIR # # DATE TC 25 IC So SI 

GRP23632 
GRP23643 
GRP19743 
GRP23287 
GRP19539 
GRP23519 
GRP23567 
B724140 
GRP23676 
GRP23562 
GRP23429 
GRP21550 
GPP23537 
B720445 
GRP23408 
GRP23569 
DNI81143M 
GRP21708 
GRP23363 
GRP19459 
GRP23474 
GRP23222 
B724240 
B723833 
GRP23722 
GRP23779 
GRP21511 
B724291 
GRP23931 
GRP23227 
GRP23538 
GRP19778 
GRP23226 
GRP23602 
DN181499X 
GRP23570 
GRP19798 
GRP23634 
GRP23265 
GRP23372 
B724301 
GRP23344 
GRP23293 
B723958 
DN181I70Q 
GRP23274 
GRP23629 
GRP23564 
GRP23004 
CRP23S15 
GRP23510 
CRP19462 
B724136 
GRP19717 
B849199 
GRP19700 
DN181178Y 
GRPI«* 16 
GRP23591 
B849268 
GRP2132S 
GRP23238 
8724289 
GRP21223 

PT 60Z 24P 
PT 6P1 24P 
PT 6P9 24P 
PT 417 18P 
PT 3YR 17P 
PT 6HP 23P 
PT 6HZ 24P 
PT 4Y3 19P 
PT 8LA 26P 
PT 6HY 24P 
PT 4TQ 18P 
PT 93X 28P 
PT 6HS 23P 
PT 36C 14P 
PT 4TL 18P 
PT 610 24P 
PT 5N2 2IP 
PT 4CC ISP 
PT 4 MK 18P 
PT 3K7 16P 
PT 6DY 23P 
PT 4GM 18P 
PT 57K 19P 
PT SCO 20P 
PT 7N4 26P 
PT SIE 27P 
PT 934 28P 
PT 59X 20P 
PT AJ8 26P 
PT 4GN 18P 
PT 6HS 23P 
PT 6WC 24P 
PT 4GN 18P 
PT 6MR 2 4P 
PT 6P0 2 IP 
PT 6LJ 24P 
PT 6X9 25P 
PT 6P0 24P 
PT 4HQ 18P 
PT 4MM 18P 
PT 59Z 20P 
PT 4KR 18P 
PT 4JU IBP 
PT 5Z7 22P 
PT 5N7 21P 
PT 414 I8P 
PT 6MX 24P 
PT 6HZ 24P 
PT 7QW 26P 
PT 6HO 23P 
PT 6HN 23P 
PT 3K8 16P 
PT 4Y2 19P 
PT 6PS 24P 
PT 611 22P 
PT 435 17P 
PT SNA 2IP 
PT 3YA 17P 
PT 6LN 24P 
PT 436 17P 
PT 3Y7 16P 
PT 4CP 18P 
PT S9W 20P 
PT 3 OU 16P 

07/02/91 921.00 
07/02/91 > 1000.0 
07/03/91 > 1000.0 
04/05/91 > 1000.0 
03/13/91 > 1000.0 
06/13/91 > 1000.0 
06/14/91 915.00 
04/24/91 18.20 
08/22/91 > 1000.0 
06/14/91 > 1000.0 
04/17/91 > 1000.0 
08/29/91 > 1000.0 
06/13/91 > 1000.0 
02/15/91 > 1000.0 
04/16/91 142.00 
06/14/91 > 1000.0 
05/16/91 > 1000.0 
03/29/91 > 1000.0 
04/11/91 > 1000.0 
02/27/91 > 1000.0 
06/11/91 > 1000.0 
04/03/91 > 1000.0 
05/01/91 > 1000.0 
05/10/91 > 1000.0 
07/30/91 > 1000.0 
08/14/91 243.00 
08/28/91 > 1000.0 
05/03/91 > 1000.0 
10/09/91 > 1000.0 
04/03/91 > 1000.0 
06/13/91 > 1000.0 
07/09/91 > 1000.0 
04/03/91 > 1000.0 
06/19/91 > 1000.0 
06/11/91 > 1000.0 
06/18/91 > 1000.0 
07/11/91 > 1000.0 
07/02/91 > 1000.0 
04/04/91 981.00 
04/11/91 > 1000.0 
05/03/91 142.00 
04/10/91 > 1000.0 
04/09/91 > 1000.0 
05/29/91 > 1000.0 
05/16/91 > 1000.0 
04/05/91 > 1000.0 
06/19/91 > 1000.0 
06/14/91 > 1000.0 
08/01/91 > 1000.0 
06/13/91 886.00 
06/13/91 174.00 
02/27/91 764.00 
04/24/91 197.00 
07/02/91 > 1000.0 
05/31/91 > 1000.0 
03/22/91 > 1000.0 
05/17/91 880.00 
03/12/91 > 1000.0 
06/18/91 > 1000.0 
03/22/91 > 1000.0 
03/12/91 > 1000.0 
04/03/91 > 1000.0 
05/03/91 > 1000.0 
03/05/91 > 1000.0 

299.00 3.08 
328.00 > 3.05 
329.00 > 3.04 
330.00 > 3.03 
336.00 > 2.98 
336.00 > 2.98 
314.00 2.91 

6.31 2.88 
348.00 > 2.87 
352.00 > 2.84 
356.00 > 2.81 
363.00 > 2.75 
366.00 > 2.73 
371.00 > 2.70 
52.50 2.70 

374.00 > 2.67 
377.00 > 2.65 
383.00 > 2.61 
386.00 > 2.59 
399.00 > 2.51 
407.00 > 2.46 
410.00 > 2.44 
410.00 > 2.44 
409.00 > 2.44 
409.00 > 2.44 
100.00 2.43 
415.00 > 2.41 
417.00 > 2.40 
424.00 > 2.36 
427.00 > 2.34 
428.00 > 2.33 
429.00 > 2.33 
430.00 > 2.32 
431.00 > 2.32 
436.00 > 2.30 
439.00 > 2.28 
438.00 > 2.28 
441.00 > 2.27 
436.00 2.25 
447.00 > 2.24 
63.60 2.23 

452.00 > 2.21 
463.00 > 2.16 
465.00 > 2.15 
472.00 > 2.12 
474.00 > 2.11 
475.00 > 2.10 
482.00 > 2.07 
490.00 > 2.04 
436.00 2.03 
86.80 2.01 

386.00 1.98 
100.00 1.97 
516.00 > 1.94 
520.00 > 1.92 
531.00 > 1.88 
468.00 1.88 
544.00 > 1.84 
550.00 > 1.82 
557.00 > 1.80 
564.00 > 1.77 
568.00 > 1.76 
573.00 > 1.75 
576.00 > 1.74 
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Tabla 9 (Coat'd) 

DRUG 
* VIR 

GRP19685 PT 
B723879 PT 
GRP23S43 PT 
GRP23470 PT 
B724001 PT 
GRP19545 PT 
B724275 PT 
GRP19691 PT 
B678018/F243 PT 
GRP21267 PT 
B724131 PT 
GRP23186 PT 
GRP23338 PT 
GRP23624 PT 
GRP19511 P? 
GRP19602 PT 
GPP23459 PT 
GRP23544 PT 
G.ÍP19710 PT 
GRP23568 PT 
GRP23906 PT 
B718656 PT 
GRP23730 PT 
GRP21536 PT 
GRP21222 PT 
B604736/F046 PT 
8724340 PT 
GRP19676 PT 
B724210 PT 
DN181494S PT 
GRP23540 PT 
B724268 PT 
GRP23377 PT 
B849284 PT 
GRP23534 PT 
GRP23532 PT 
GRP2324S PT 
B723937 PT 
DN181491P PT 
GRP19728 PT 
GRP23412 PT 
B849272 PT 
GRP23446 PT 
B719007 PT 
GRP19701 PT 
B724108 PT 
GRP2392S PT 
GRP23233 PT 
DN181402S PT 
GRP19675 PT 
GRP19955 PT 
GRP19635 PT 
GRP19985 PT 
B723998 TT 
GRP23641 Pi 
GRP23460 PT 
GRP23S66 PT 
GRP19610 PT 
■724219 PT 
GRP21344 PT 
GRP23S24 PT 
GRP21744 PT 
GRP23331 PT 
GRP23618 PT 

PLT SHIP TEST 
# # DATE 

432 17P 03/22/91 
5LN 20P 05/14/91 
6HU 23P 06/14/91 
6DX 23P 06/11/91 > 
5ZH 22P 05/29/91 > 
3YS 17P 03/13/91 > 
59S 20P 05/02/91 > 
433 17P 03/22/91 
3IZ 15P 02/26/91 > 
3QY 16P 03/06/91 > 
4Y0 19P 04/23/91 
4CF IBP 03/29/91 > 
4FQ 18P 04/10/91 
6MW 24P 06/19/91 > 
3LY 16P 03/01/91 > 
3ZU 17P 03/15/91 
6DW 23P 06/11/91 > 
6HV 23P 06/14/91 > 
6P3 34P 07/02/91 > 
6HZ 24P 06/14/91 > 
8RW 27P 08/21/91 > 
2ZW 14P 02/01/91 > 
682 23P 06/04/91 
93V 28P 08/29/91 > 
30U 16P 03/05/91 > 
3IU 15P 02/26/91 > 
5FZ 20P 05/08/91 
42Z 17P 03/20/91 
(j30 19P 04/26/91 > 
5QC 21P 05/22/91 > 
SHU 23P 06/14/91 
59R 20P 05/02/91 > 
4MN 18P 04/11/91 
4AZ 17P 03/26/91 
6HS 23P 06/13/91 
6HR 23P 06/13/91 
4HM 18P 04/04/91 > 
SUB 22P 05/24/91 
5QC 21P 05/22/91 
6P7 24P 07/03/91 
4TM 18P 04/16/91 
436 17P 03/22/91 
6DU 23P 06/11/91 > 
310 14P 02/08/91 > 
435 17P 03/22/91 > 
4UI 19P 04/19/91 > 
8UW 27P 08/22/91 > 
4GO 18P 04/03/91 
1(38 21P 05/22/91 
42Z 17P 03/20/91 
7NW 26P 07/31/91 > 
423 )7P 03/19/91 > 
7((T 26P 08/01/91 > 
51G 22P 05/29/91 
6P1 24P 07/02/91 
6DW 23P 06/11/91 
6HS 24P 06/14/91 
3 ZW 17P 03/2.5/91 
S6X 19p 04/30/91 > 
7EQ 25P 07/17/91 
6HQ 23P 06/13/91 
68A 23P 06/05/91 
4KO 18P 04/10/91 
6MU 24P 06/19/91 

TC 25 IC 50 SI 

157.00 90.30 1.74 
965.00 555.00 1.74 
967.00 562.00 1.72 
1000.0 584.00 > 1.71 
1000.0 593.00 > 1.69 
1000.0 603.00 > 1.66 
1000.0 606.00 > 1.65 
989.00 611.00 1.62 
1000.0 628.00 > 1.59 
1000.0 639.00 > 1.57 
129.00 82.40 1.57 
1000.0 651.00 > 1.54 
775.00 510.00 1.52 
1000.0 656.00 > 1.52 
1000.0 682.00 > 1.47 
825.00 560.00 1.47 
1000.0 686.00 > 1.46 
1000.0 691.00 > 1.45 
1000.0 694.00 > 1.44 
1000.0 709.00 > 1.41 
1000.0 710.00 > 1.41 
1000.0 716.00 > 1.40 
140.00 100.00 1.40 
1000.0 713.00 > 1.40 
1000.0 733.00 > 1.37 
1000.0 736 00 > 1.36 
553.00 417.00 1.33 
128.00 96.90 1.32 
1000.0 763.00 > 1.31 
1000.0 764.00 > 1.31 
832.00 679.00 1.30 
1000.0 806.00 > 1.24 
841.00 684.00 1.23 
986.00 808.00 1.22 
795.00 650.00 1.22 
865.00 713.00 1.21 
1000.0 831.00 > 1.20 
759.00 639.00 1.19 
816.00 693.00 1.18 
966.00 818.00 1.18 
779.00 669.00 1.17 
745.00 654.00 1.14 
1000.0 877.00 > 1.14 
1000.0 888.00 > 1.13 
1000.0 887.00 > 1 \3 
1000.0 883.00 > 1.13 
1000.0 882.00 > 1.13 
708.00 632.00 1.12 
758.00 676.00 1.12 
718.00 649.00 1.11 
1000.0 911.00 > 1.10 
1000.0 928.00 > 1.08 
1000.0 931.00 > 1.07 
872.00 823.00 1.06 
705.00 666.00 1.06 
760.00 726.00 1.05 
80.40 7V.50 1.01 

792.00 790.00 1.00 
1000.0 1000.0 > 1.00 
928.00 963.00 0.96 
446.00 472.00 0.94 
538.00 580.00 0.93 
605.00 666.00 0.91 
885.00 973.00 0.91 
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Tabla S (Coat'd) 

DRUG 
* 

B604736/F057 
B724004 
GRP23330 
B723957 
GRP21806 
B723908 
CRP23620 
GRP19463 
GRP19649 
8723910 
B724323 
GRP23927 
B724202 
GRP21321 
GRP23339 
B724244 
GRP19780 
GRP19490 
GRP21264 
B604736/F0j3 
B724113 
GRP23575 
GRP23530 
CRP21195 
B720430 
GRP21737 
GRP21278 
GRP23252 
GRP2.1680 
B849298 
GRP23439 
GRP23628 
GRP21233 
B724045 
CRP21745 
GRP19492 
GRP19601 
GRP21847 
GRP19612 
GRP21720 
GRP23549 

PLT SHIP 
VIR # $ 

PT 3IV ISP 
PT 5ZH 22P 
PT 4KO 18P 
PT 5Z7 22P 
PT 69G 23P 
PT 5U4 22P 
PT 6MV 24P 
PT 3K8 16P 
PT 42U 17P 
PT SUS 22P 
PT 5F7 20P 
PT 8UX 27P 
PT S2Z 19P 
PT 3Y6 16P 
PT 4KQ 18P 
PT 57L 19P 
PT 6WC 24P 
PT 3KS 16P 
PT 3QX 16P 
PT 3IV ISP 
PT 4XW 19P 
PT 6LX 24P 
PT 6HR 23P 
PT 3M0 16P 
PT 368 14P 
PT 689 23P 
PT 3R1 16P 
PT 4HN 18P 
PT 4BT 18P 
PT 4BN 17P 
PT 4TS 18P 
PT 6MW 24P 
PT 30W 16P 
PT 60J 22P 
PT 68A 23P 
PT 3KE 16P 
PT 3ZU 17P 
PT 84V 27P 
PT 3ZW 17P 
PT 685 23P 
PT 6HW 23P 

TEST 
DATE TC 25 

02/26/91 641.00 
05/29/91 753.00 
04/10/91 767.00 
05/29/91 302.00 
06/07/91 46.10 
05/23/91 590.00 
06/19/91 694.00 
02/27/91 768.00 
03/19/91 784.00 
05/23/91 695.00 
05/07/91 622.00 
08/22/91 713.00 
04/26/91 633.00 
03/12/91 686.00 
04/10/91 624.00 
05/01/91 566.00 
07/09/91 624.00 
02/26/91 599.00 
03/06/91 583.00 
02/26/91 553.00 
04/23/91 452.00 
06/18/91 613.00 
06/13/91 393.00 
03/01/91 576.00 
02/12/91 535.00 
06/05/91 522.00 
03/07/91 558.00 
04/04/91 555.00 
03/28/91 512.00 
03/27/91 3.52 
04/17/91 441.00 
06/19/91 404.00 
03/05/91 327.00 
05/30/91 3.67 
06/05/91 219.00 
02/28/91 319.00 
03/15/91 213.00 
08/08/91 257.00 
03/15/91 99.30 
06/05/91 6.52 
06/14/91 0.83 

IC 50 SI 

714.00 0.90 
836.00 0.90 
859.00 0.89 
345.00 0.88 
53.20 0.87 

685.00 0.86 
819.00 0.85 
913.00 0.84 
942.00 0.83 
845.00 0.82 
779.00 0.80 
904.00 0.79 
814.00 0.78 
924.00 0.74 
872.00 0.72 
832.00 0.68 
931.00 0.67 
930.00 0.64 
938.00 0.62 
897.00 0.62 
737.00 0.61 
1000.0 0.61 
660.00 0.60 
1000.0 0.58 
943.00 0.57 
909.00 0.57 
1000.0 0.56 
1000.0 0.56 
1000.0 0.51 

7.29 0.48 
961.00 0.46 
949.00 0.43 
820.00 0.40 

9.21 0.40 
618.00 0.35 
100G.0 0.32 
734.00 0.29 
896.00 0.29 
600.00 0.17 
372.00 0.02 
74.10 0.01 

The in vitro antiviral activity of the compounds in Table 5 should be further confirmed. Verification of 
the antiviral activity of these prescreen artives were scheduled to be tested using the primary screening 
(confirmatory) protocol. Because of the discontinuation of this antiviral program by the Sponsor, some 
of the active compounds in Table 5 have not been confirmed in the primary screening protocol due to 
lack of funding. 
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4.2.4 Confirmatory Aasavs (Compounds Selected from Prescreen Testing); 

During this reporting period 1802 compounds were advanced (from prescreen testing) for 
confirmatory testing. If a compound had an SI of .>.1 then it was considered as a candidate for 
confirmatory primary screen testing. The SI of >.1 was only a preliminary endpoint that was being used 
and was subject to change as more data was generated. Data from the confirmatory assays are 
summarized in Table 6. Out of 1802 confirmatory tests, 1252 natural products ( — 75%) were confirmed 
active in the primary screening protocol during this reporting period. The criteria for activity is that the 
confirmatory test has to show ^.25% reduction in CPE in one or more of the viruses tested. Failure to 
confirm the activity in these compounds was probably due to differences during the assay conditions: 

1) In confirmatory assays the concentration range is adjusted to a more accurate semilog scale 
to maximize the SI and calculate the TAI and it should indicate more accurately the antiviral 
potential of the test compound. 

2) Differences in the "differential" of the two runs can cause the compound to read positive or 
negative, falsely. The variability in the differential can cause false positives or false negative bias 
in day-to-day testing calculations, rejecting the variability in the maximum activity of the 
compound. 

3) The meubolic rate, age, and passage number, etc., of the ceils may cause the above observed 
variability in test compound activity. 

4) Problems associated with stability and storage of the compound (i.e., different lot numbers, 
solubility, light sensitivity, hygroscopic, etc.). 

5) Problems associated with techni.al execution of large numbers of plates by different 
technicians. 

6) During the beginning of the prescreen testing (Shipment IP - 5P), the assays were performed 
with confluent and stationary cellular monolayers. This procedure has a tendency to create false 
positive results as compared to the confirmatory assay results. In confirmatory testing actively 
metabolizing subconfluent monolayers have been used. 

7) Two different MTT protocols are being compared. The prescreen protocol was prophylactic 
when we were testing drug shipments IP - 5P. The drug was delivered to the cells before final 
addition of 62 TCID^j of virus to total volume of 200 jxl. The confirmatory protocol is 
therapeutic. The virus 32 TCID% is delivered onto the cells before the addition of the drug in 
total volume of 100 ¿d. In later drug shipments the same protocol was used for both prescreen 
and confirmatory assays. 

The results seem to indicate that prophylactic treatment with confluent stationary monolayers 
causes inconsistent cell infections and therefore causes numerous drugs to read as false positive. Later 
prescreen testing (starting with shipments 5P) was done with the same therapeutic protocol in order to 
evaluate more properly the correlation of actives from the prescreen to those of the confirmatory (primary 
screen) results. The conflicting results should be retested based upon the availability of the compound 
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gestfmmendatitfns Of Prescreen Confirmed-Actives Based Upon the In Vitro Results with MTT Assay 
(Vero Cells). 

Based upon the confirmatory in vitro results with the MTT assay (Vero cells) we recommend the 
following: 

1) Compounds with the highest TAI in the 95% activity category that have confirmed results 
with the exception of "colored" compounds should receive the highest priority for further profile 
studies and in vivo animal testing. 

2) Compounds with the highest TAI in the 50% activity category that have confirmed results 
with the exception of colored" compounds should receive the next highest priority for further 
profile studies and in vivo animal testing. 
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4 J jWnij Svrminii g vot; PM, r^i! K,NA Vinm anrt R«r„.lrmB iptí^v 

Durmg this reporting peruni from February 1, 1991 through December 31, 1991 a total of 2713 
pnrnarysereen test compounds were rece.ved at SRI for evaluate in the in vitro antiviral screen (Table 
--B). The compounds were evaluated in vitro against Vaccinia Virus (VV), Yellow Fever Virus (YF) 

PrTTand^V 5 Vc'?!S (J^’Venezuielan E<luine Encephalomyelitis Vims (VE), Punta Toro V,ms 
<PT) Sandtly Virus (SF) and Human Immunodeficiency Virus (HIV) as they were received A 
cumulative summary of the compound shipments received, and the number of compounds in each 
shipment, are presented in Tabie 2-B. ^ 

rt- ^PProximate‘y 21.376 in vitro antiviral assays were performed during this reporting period 
(Figure 26) against the DNA and exotic RNA vimses. Around 847 compounds out of the 15 965 single 

YF8!? VF UWer: rd tÜ bAe,aCt,Ve a8a,nSt °ne °r m0re 0t the“ -- i" the primary (VV 
a E’ ^ SF ^ “ A,95 aCtlV,ty level- 27 '•lustrâtes the number of compounds found 
active per vims at three antiviral activity levels (moderate, good and excellent). 

n„ri . Iîîirty'f,ve ComP°un(1* ,were cons'dered active (SI of >1) against HIV during this reporting 

levé? ^ repreSems 3% ot the compounds showing anti-HIV activity at the >.50% reduction 

TTie resuits tor compounds found to be active are summarized in the following sections for each 

dam aI ".T ? Wl? ^ Pr(-Per qUaJÍty ¿0ntr01 daU (Cüntro1 ¿ata L plate variation 
data). Also the results ot the confirmatory testing of compounds with greatest activity in the primary 
screen are summarized at the end of each individual vims s^tion. * P y 

A cumulative summary presenting all of the in vitro antiviral tests results 
negative) from assays performed during this reporting period is included in Volume 

(both positive and 
II, Appendix B 
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4 3.' Vaccinia Virus (VV|; 

I Drxn? ** ‘¡"vvPeri W C0Vered by repon- were screened for activity against the 
Lederle CA strain of VV in Vero ceil monolayer cultures using an MTT-inhibition assay procedure. 

A total of 1564 assays were reported (1221 excluding positive control drug testing)- Figure 28 

were subm" tli n' óach month for lO-™nth period. Numerous compounds 
were submitted to SRI ir. quantities insufficient to permit evaluation against the lower priority viruVvv 

(§> 
» 

f 

TOTAL. NUMBER OF TESTS AGAINST VACCINIA VIRUS (VV) 

Figure 28 

_ _ KPC1 = Positive Control, Ara-A = 
Quality Control Tests = KPC2 = Positive Control. Selenaioturin 

Internal Controls ^ 
Unsatisfactory, Compounds Toxic = 

Accepte .ingle Drug Tests = 

Total Number of VV Tests = --- 

76 
66 
13 

188 
1221 

1564 

» 

» 

I 

» 

I 

» 
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4.3.1.1 Quality Control: 

Jr comP°un(Js were utlliied “ P°si‘ive "ntrol drugs, Ara-A (AVS-1752) and Selenazoftirin 

A data. 
Ara-A continues to be a reliable positive control drug The following indices summarize the Ara- 

Mean 
S.D. 
Median 

IC50 

ug'ml 

2.26 
0 82 
2.07 

TC^ 
in’ ml 

43.89 
19 00 
42.00 

SI 

21.47 

12.62 
18 20 

JM 

44 
9.4 

44 

T^’¿ ¿lüseness of tile me,in ^ median values indicate the reproducibility of the effect of Ara-A 
on VV and on host cells. The average antiviral and cytotoxicity values for 76 Positive Control Tests at 
each concentration of Ara-A are bsted and plowed in Figure 29-A. Excellent reproducibility was 
achieved in the 76 assays. J 
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ARA-A -VS- W VIRUS 

CONCENTRATION (^g/ml) 

D Mean % 
Viral CPE 

+ Median % <)Mean % Cell ¿Median % Cell 
v»-aJ CPE Viability Viability 

Cone. 0m(/mil 0J2 1.0 3J 10 3J too ¢-32 I® 3J 10 32 100 

Meaa 

Mediu 

Sid. Drv. 

96 g* 3' 9 ;6 77 

9» i: 30 7 ^ 79 

00« 009 Oli 00« 0 15 03 

* 97 9* 97 81 35 

96 S’« 100 99 13 3; 

0 0« 0 0« 0 0« 0 05 0 14 0 |3 

Figur« 29-A 
Average Antiviral and Cytotoxicity Values for 76 Positiv* Control Compound Tests 
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The following indices summarize the data for Selenazofurin: 

TC* 
ülí-M SI TAI 

17.93 3.86 20.76 
9.83 2.02 6.51 

17 35 3.83 20.33 

The mean and medium values of the IC50, TC^, SI, and TAI are very close indicating better 
than normal reproducibility The average antiviral and cytotoxicity values for 66 Positive Control Tests 
at each concentration of Selenazoturin are listed and plotted in Figure 29-B. Excellent reproducibility 
was achieved in the 66 assays. 

IC50 

utt'ml 

Mean 493 
S D. 1.43 
Median 5 26 

« 
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SELENAZOFURIN -VS- W VIRUS 

3 ^ '1 CO 

CONCENTRATION (>ig/ml) 

+ Median % q Mean % Cell AMedian % Cell 
Viral CPE Viability Viability 

% Vir^ CPE_ _% Cell Viability 

Coat. mi) 1 3.2 10 32 II» 320 > 3.2 10 32 100 320 

Meaa 

m«iuo 

SU. [>e» 

« 6« 23 49 61 69 

% 73 y 50 61 69 

006 Oll 0 10 007 007 3 07 

90 91 S3 60 50 44 

100 100 14 60 49 42 

0 0.’. OO* OlO 007 001 009 

Firi . 29-B 
Average Antiviral and Cytotoxicity Values to' "5 Positive Con.rol Conpound Tests 

a Mean % 
Viral CPE 

186 Southern Reaeaivh Inatitulc 



The distribution of the maximum VV CPE inhibition values (% CPE reduction) recorded from 
the 14. positive control assays (76 tests were Ara-A and 66 tests were Selenazoturin) conducted during 
the repon period is depicted in Figure 30. As expected. Ara-A has a much greater inhibitory effect than 
ielenazoturm. The maximum percent reduction in CPE observed with Ara-A ranged from 71-100¾ 
w ereas the maximum percent reduction in CPE for Selenazoturin ranged from 51 - 100%. 

VARIATION OF THE MAXIMUM ANTIVIRAL F FF Et I 
VV VIRES- VS - ARA-A SELENAZOFIRIN 

:o 

Figure 30 
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Scatter plots or the mean cell control O.D. and the iean virus control O.D. from .d assays tested 
during this reporting period are presented in Figures 31 and 32, respectively. The cell control data 
indicates that th<* cell load was satisfactory, hut somewhit less consistent than the virus load. The plot 
ot the virus control O.D. s indicates good host cell ik...ruction and a uniform load of virus among the 
day-to-day experiments. Figure 33 gives th- ^uency and variation of the mean values (O.D.) of the 
differential from each assay. Each differential value represents the difference between the mean cell 
control O D and the mean O.D. of the virus controls of each of the 1221 single drug assays. The 
variation ot the cell load is reilected in the ditferential figures. 

GRAPHIC ILLUSTRATION OF THE OVERALL PLATE VARIATIONS 
OBSERVED WITH ALL ACCEPTED VV PLATE DATA 

U 1 I III \|n ( (IS I III U s 
I'lmi wn si ui i ni 

' I It I S<||| Mil I (|\ 11<( I) N 
«I’ltIM MO si Itl I S, 

Figure 31 Figure 32 

ttM mmwMiM. ,i'imi\io su<i t\, 
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4.3.1.: yy-Antiviral Activity R.^i.Ik- 

Skw Prygs with 95 ï Antiviril Rriuwtivn i.gvgls, Outoftht 1221 actual single drug tests eight 
new ^Pounds denumstrated marked antiviral activity, having ant viral .Auction values equal to or 
better than 95¾. This represents around 1% of the test compourds being active at this maximum 
reduction levil. The dau from the evaluations of the eigi.t compounds are summarized in Table 7 
Tltese drugs showed significant inhibition of VV as determined by TAI's that ranged from 19 - 51 % and 
SI values that ranged from 2-26. 

Table 7 

AVS Compounds Active Against Vaccinia (VV) at AIçj Level 

AVS 
No. 

W 9480 
W 9589 
W 9607 
W 9590 
W 9795 
W 9842 
W 9423 
W 9284 

Ship¬ 
ment# 

80 
79 
79 
79 
79 
79 
80 
77 

Teat 
Date 

•Jiff- 
rnti. 

09/19/91 1.085 
07/25/91 0.997 
05/30/91 1.145 
06/13/91 1.436 
09/04/91 1.260 
09/04/91 1.309 
10/03/91 0.604 
04/18/91 1.226 

IC 95 

29.10 
79.60 
7.89 

181.00 
9.20 

89.00 
94.30 

297.00 

TO 95 

320.00 
309.00 
155.00 
100.00 
100.00 
311.00 
320.00 
320.00 

AI 95 SI 

25.95 
10.86 
11.89 
8.80 
6.55 
4.88 
3.10 
2.13 

TAI 

51.02 
42.29 
36.30 
31.76 
29.09 
25.96 
23.00 
18.97 

Ntfw Prygs wuh^Q^o An(ivir,i| Out of the 1221 actual wngledrug tests 33 
new compounds :aused antiviral reduction values equal to or better than 50%. V is represents around 

‘ , îe ¿ümP«unds being active at this antiviral reduction level. Test results are si mmarized 
in Table 8 accordmg to the highest Total Antiviral Index (TAI). Compound 2318 appeared to he the 
most active in Al_> 50% category vith an SI of 154. Compounds 8586. 9416 a.J 9672 were moderate! v 
active with Selectivity Indices >.10. All other compounds had Si’s that ranged from I - 6 4. 

Table 8 

AVS Comp .Hinds Active Against V «cernia (VV) at Ai*, Level 

AVS 
No. 

Ship¬ 
ment# 

W 2318 
W 8586 
W 9776 
W 9672 
W 9416 
W 9512 
W 9422 
W 9634 
W 9489 
W 9819 
W 9426 
W 10138 82 
W 10136 82 
W 9640 79 
W 9756 79 
•/V 11914 82 
W 9604 79 
W 9561 79 

80 

T«*et 
Date 

10/2V91 
06/13/91 
08/15/91 
07/25/91 
10/24/91 
09/26/91 
10/03/91 
06/06/91 
10/24/91 
08/22/91 
10/03/91 
11/01/91 
10/10/91 
06/06/91 
03/08/91 
09/19/91 
05/30/91 
05/73/91 

Diff- 
rntl. 

0.714 
1.306 
0.929 
0.963 
0.744 
1.359 
0.634 
1.051 
0 792 
1.162 
0.803 
1.335 
1.582 
1.044 
1.091 
1.039 
1.031 
1.239 

IC 50 

0.31 
18.30 
36.40 
1.34 
6.11 

18.30 
29.60 
2.76 

22.80 
47.70 
64.10 
8.41 
7.40 
3.95 

17.30 
155.00 
198.00 

1.97 

I Xd 

TC 50 Hi 50 SI TAI 
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Ta'.ia • (Coat'd) 

AVS 
NO. 

Ship- 
mant# 

W 9424 
W 85J2 
’/V 9603 
W 9421 
W 9735 
W 10164 82 
W 10186 82 
W 8674 76 
W 10134 82 
W 9274 
W 9834 
W 10252 82 
W 10258 82 
W 10253 82 
W 9670 79 

80 
76 
79 
80 
79 

77 
79 

Taat 
Data 

10/03/91 
02/14/91 
05/30/91 
10/03/91 
08/01/91 
10/16/91 
11/07/91 
03/14/91 
10/10/91 
04/18/91 
08/29/91 
10/24/91 
10/24/91 
10/24/91 
04/19/91 

Diff- 
rntl. 

0.670 
1.139 
0.8*1 
0.6:'3 
1.057 
1.417 
1.392 
1.122 
1.599 
1.248 
1.330 
0.646 
0.668 
0.646 
1.054 

IC 50 

68.40 
17.90 
1.42 

22.90 
8.32 

58.90 
18.60 

227.00 
26 20 

276.00 
3.02 

234.00 
293.0<. 
238.00 

2.57 

TC JO 

223.00 
54.10 
6.29 

60.70 
20.30 

173 00 
58.00 

320.00 
75.40 

320.00 
7.43 

320.00 
320.00 
320.00 

5.14 

AX SO 

4.28 
3.03 
4.44 
2.66 
2.44 
2.94 
3.11 
1.41 
2.88 
1.16 
2.46 
1.09 
1.13 
1.34 
2.00 

SX 

2.87 
1.41 
3.08 
1.76 
1.74 
1.23 
1.77 
1.41 
1.12 
1.16 
1.21 
1.09 
1.13 
1.34 
1.07 

TAX 

11.70 
11.07 
10.87 
10.68 
10.19 
9.94 
9.28 
7.15 
6.95 
5.03 
4.14 
3.73 
3.73 
3.65 

a 

DIFFRNTL 

•Cjo = 

Tr#, = 

Also = 

SI 

TAI = 

A TAI value is not calculât"! for I2-Dru¿ Concentration Osts. 

fhe differential is the difterence in the cell control and the virus control optical 
densities. A differential value of >0.5 is required for the assay to be considered 
satisfactory. 

(Viral) inhibitory concentration = The drug concentration Oig/ml) that inhibited viral 
CPE by 50% - calculated by using a regression analysis for semilog curve fitting. 

(Cell) toxicity concentration = The drug concentration Oig/nti) that reduced cell viability 
by 50%. 

Antiviral Index = A single point ratio of the antiviral and anticellular effect of the 
compound, calculated with 50% reduction values (calculated by dividing the TCyj by the 
ICjo). 

Selectivity Index = A ratio calculated by dividing the TC^ by the ICjo. 

Total Antiviral Index = The area between the cytotoxicity and the antiviral curves (based 
upon 6 one-half log,0 dilutions Oig/mJ) on a scale of 0-'00%). 
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4.3.1.3 Confirmatory Assays: 

of • LCPk' ‘L°a “Say procedure MTT was employed to confirm the inhibitory effects 
of compounds shown to ne active in the primary screen. Tht results of the confirmatory evasions on 

30 compounds are summarized or. Table 9. The antiviral effects were confirmed on alT but nine of the 
compounds, several of which showed only equivocal activity on the primary assay. The only 
disappointment was the >-esult of the second assay on AVS-2318. Krause of a wide ranee of slieht 

~ -nec¿ssary 10 use 12 concentrations per test. The cytoto/icity varied on the two tJfts 

So was confiad t0 VV The sipniflcant activ^ nstrated by A VS- 

£> 

*> 

0 

0 
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•*.3.2 Yellow Fever Vims (YF1: 

¡n xr 0UtpU‘0f YF:test,n* durin* ^15 reP<>rting period is summarized in monthly increments 
m Figure 34. During this period 3928 tests were performed against YF-vinis with MTT-assay format 
Out of these. 191 were control compound assays - Seienazolurin (AVS-0253) and 121 were control 
compound assays - 2-Th.o-6-Azau.idme (AVS-6724). Two hundred two tests were internal ( + + + ) virus 
load, cell load, and other quality control tests. 92 tests were considered unsatisfactory basod on the 
criteria ot the quality controls set during this reporting period. The rest, totaling 3322 were actúa single 

of r'pr”'n“ “* w**“* 

Out of the 3322 test compounds. 144 demonstrated antiviral activity at greater than 50% reduction 
evels. This represents around 4% of the tested compounds having in vitro antiviral activity against YF- 

virus. The remainder, 3P8 compounds (96%), are to be considered inactive with this assay protocol 

TOTAL NUMBER OF TESTS AGAINST 
YELLOW FEVER VIRUS 

Quality Control Tests = 

Accepted Single Drug Tests 

Figure 34 

KPC (Positive Control - 2-Thio-6*Azauridine) =3 
KPC (Positive Contol - Seienazolurin) = 

(+ + 4-+) (Internal Virus and Cell Load Controls) 
(UT) Unsatisfactory Test (QC rejects) - 

121 
191 
202 
92 

3322 

Total Number of YF Tests 
3928 
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4.3.2.1 YF-OuiilUv Control^- 

4 3-211 Aniiviral Activity of Sglemunfurin vs VF Virus; 

Control Ctfmpound-Antiviral Performance: Selenazoftirin (AVS-0253) has bein the primary 
control compound against YF in diese MTT-assay screens. The mean and median antiviral inhibition and 
cytotoxicity patterns of die positive control drug (Selenazofurin) are illustrated in Figure 35-A. 

The 191 control tests performed with Selenazoftirin gave a mean Total Antiviral Index (TAI) 
ot 9 1% (SD ± 7) and the median value was 8%. The TAI measures the overall antiviral effectiveness 
of the compound and it ranged from -0 - >29% during this period. The mean Selectivity Index (SI) 
was only 0 46 (SD ± 0.98) and the median SI value was 0, indicating poor antiviral selectivity for 
Selenazoftirin and it ranged from -0 - 3.97 during this period. However, the closeness of the mean and 
median values indicate d it the present execution of the SOP is consistent and repeatable. 

The mean Antiviral Index 25% (Aly) value was 5.7 (SD ± 8.36). The median AI« value was 
2.75 (range <0.08 - 54). The mean Antiviral Index 50% (AI^) was 2.59 (SD ± 5.82) with a median 
ot 0 (range 0 >34.26). This indicates that Selenazoftirin does not consistently reach 50% antiviral 
reduction levels. The Antiviral Index 95% (AI^) was not attainable with Selenazoftirin versus Yellow 
Fever Virus. 

The mean Antiviral Inhibitory Concentration 25% (1C«) was 4.11 Mg/ml (SD ± 2.88). The 
median IC^ value was 3.93 Mg/ml (range = <0.32 - 23.9 -ig/ml). The mean Antiviral Inhibitory 
ConMntration 50% (IC^ was 1.86 /xg/ml (SD ± 4.28). The median IC^ value was 0 ng/nú (range 

‘ 29 discrepancy indicates that the control compound Selenazoftirin does not consistently 
reach 50% reduction levels. The mean Antiviral Inhibitory Concentration 95% (IC«) COuld not be 
attained with Seienazoftirin versus Yellow Fever Virus. 

The average maximum antiviral inhibitory level of 191 Selenazoftirin tests (Figure 35-A) was 
reached at 10 of the compound with 40% antiviral effect. Further increase of the drug 
concentration doe* not improve its antiviral activity. Maximum antiviral effect (-40%) was found with 

a simultaneous - 30% cytotoxic suppression. Above 10 Mg/ml concentration, the antiviral protection 
levels on to 3' % at 100 /xg/ml while simultaneously Selenazoftirin becomes maximally toxic (-55%) 
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SELENAZOFURIN -VS- YF VIRUS 

I 

. :o - 
! 

' ;o : :o •o :o 

□ Mean % 
Viral CPE 

CONCENTRATION Oig/ml) 

+ Median % 
Viral CPE 

OMean X Ceil 
Viability 

AMedian % Cell 

Viability 

Coac. (*|/al) 0« 1 3A 10 32 100 •J2 I 3A 10 32 100 
Meaa 

fVMfaw 

Sid. Dt». 

9* M 77 39 « 71 

96 90 71 60 62 71 

0 0/ 0 01 0.10 0 09 0 09 0.01 

» 96 93 72 31 44 

90 99 96 73 32 44 

0.06 0.06 0.00 0.12 0 09 0.00 

Figure 35-A 
Average Antiviral and Cytotoxicity Values for 191 Positive Control Compound Tests 
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4 3-212 Maximum Antiviral Effect of Sglenazofurin y« VF Vir..«; 

A bar graph scatter plot (Figure 36-A) cepicts the distribution of the maxintu.7. antiviral reduction 
values of all 191 control compound assays for Sel-azoforin. The results indicate that the average 
maximum antiviral reduction obtained with the presen SOP is around 43% (SD ± 8.8) reduction levels. 
The maximum reduction levels vary from 27 - 66% but remain quite consistently around die median of 
42%. rhe assay control values give a relatively broad bell-shaped distribution cun e. This indicates 
quite a consistent day-to-day performance of the control compound in the YF-MTT assay. 

The positive control compound performance criteria for Selenazoforin versts the YF Vims is set 
at 25% reduction level. All assays in which Selenazoforin did not meet this accepted quality control level 
C>25%) were rejected (i.e., 92 unsatisfactory tests). 

Since Sdenazoforin is only marginally active against YF vims.better quality control . mpounds 
are needed. However, regardless ot the poor performance of the YF quality control drug Sdenazoforin. 
around 144 diffuent compounds have equal or better antiviral activity against YF vims than AVS-0253 
Some of these could certainly be used as a better in vitro antiviral control compound in this large-scale 
antiviral screening program. 

Variation of the Maximum Antiviral Effect 
YF Virus - VS - Selenazofurin 

Figure 36»A 
Maximum Antiviral CPE Reduction (%). 

Summary of 191 Control Tests. 

» 

• • 
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Cdlular Cytotoxicity of Seleimzofurin vs VF Vin.«; 

y.i.:CtfntfQl CgmPtfynd-CmtQmtt pgrftfriïian^gl The 191 cytotoxicity values of the positive 
control compound Selenazoturm are also very consistent. The mean cell Toxic Concentration 25% 
(TCy) was 11.66 tig/ml (SD ± 8.88) and the median was 9.26 Mg/ml (range of <0.32 - 100 ug/ml). 
The mean cell Toxic Concentration 50% (TC^ value was 55.48 Mg/ml (SD ± 32.5) and the median 

WaS H ^ (range of 4 ' > •OO Mg/ml). The mean cell Toxic Concentration 95% (TC««) value 
was 99.23 /ig/ml (SD ± 7.23) and the median was 100 /ig/ml (range of >32 - > 100). 

As can be seen from Figure 35-A, the toxicity starts to become measurable above the 
concentration of 3.2 /ig/ml and the maximum toxicity has not been reached at 100 uglmi. 

When the cytotoxicity reaches around 30% (10 Mg/ml), the control compound (Seienazoftirin) 
loses its maximum antiviral effect (-40%). Above 10 Mg/ml the antiviral protection of Seienazoftirin 
starts to decrease (down to -30%). Seienazoftirin becomes maximally toxic (55%) at 100 |ig/ml 
concentration. The highest Seienazoftirin concentration tested in these assays was 100 uglmi. 

Se!enazoft,nn has a definite cytotoxic suppression on cellular metabolism and growth. The TC-« 
and rc^ toxicity can be achieved with relative consistency at 100 /ig/ml. J 
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4.3.2.1.4 ïf;AssaY Plait OualilY Cantrols; Ceil Loud and Vina Load .»ariimrtT, 
tStitnawfunn); 

ÏF-Control Compound-Cell Load ^erfor^anyg; a bar graph scatter plot of the mean cell control 
(O D. reading) of 191 control assays is plotted in Figure 37-A. The results indicate that the cell O.D. 
readings reached a mean of 1.233 (SD ± 0.163) with a median of 1.228 (range of 0.751 - 1.698). This 
indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly md consistently. 

IF-Contrul Compound-Virus Load Performance: A bar graph scatter piot of the mean virus load 
O.D. readings of the 191 control assays is presented in Figure 38-A. The results indicate »hat the 
average virus load O.D. reaomg is 0.214 (SD ± 0.085) with a median of 0.210 (range of 0.031 - 0.573). 
This demonstrates that a good cell destruction is taking place and a uniform load of virus i32 TCIDjq) 
is administered on the cell monolayer with very consistent viral CPE results. 

Ïf-Comrgl Ctfmpqund-Assav Differential Performance: A bar graph scatter plot of the mean 
U.D. differential values of the 191 control assays is provided in Figure 39-A. The Pisults indicate that 
the average differential O.D. reading is 1.019 (SD ± 0.148, with a median of 1.019 (range 0.665 
1.521). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 98% measurement 
accuracy. 

. VUIMIUN III UH i HI 11.0Mil ( liMiOM - 
' I V IK I s .. V , S| i I N \/(H I |<|\ 

\ M< I \ I ION OI- llll \INI ■» '1 O Ml I o\ : .( 
* I- YIKI s . W .. M I I N \/Ol I KIN 

figure ca-A 

■ i iihii ui mu 
il- • IKI N — V > M-IIAx/oH KIN 

**r 

Figure 39-A 

• • • • 
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4-3.2.1 YF-Oualitv Control^; 

4 3 2 ,1 Amiviral Activity nf ^-Thlft-^Azauridine v8 YF Vinn: 

Sfifipr»; Control Ctfm^unJ-Amiviral Pirforman^ 2-Thio-6-Azauridine (AVS-6724) has been 
tested as a second control compound against YF in these MTT-assay screens. The mean and median 
antiviral inhibition and cytotoxicity patterns of this second positive control drug are illustrated in Figure 

,-y.. |. J!?* tesu Performed with 2-Thio-6-AzPuridine gave a mean Total Antiviral Index 
(TAI) ot 24.48% (SD ± 15) and the median value was 23%. The TAI measures the overall antiviral 
effectiveness of the compound and it ranged from 0 - >53% during this period. The mean Selectivity 
Index (SI) was 7.6 (SD ± 9.7) and the median SI value was 4.1, indicating moderate antiviral selectivity 
tor 2-Thio-6-Azauridine and it ranged from 0 - 58.33 during this period. However, the closeness of the 
mean and median values indicate that the present execution of the SOP is consistent and repeatable. 

The mean Antiviral Inc'ex IS% (AI^) value was 21.18 (SD ± 26.57). The median AI,, value 
was 10 (range <0.02 - 135.24). The mean Antiviral Index 50% (AI™) was 19.li (SD ± 18.81) with 

a median of 1S.31 (range 0 - > 146.2). This indicates that 2-Thio-¿Azauridine does not consistently 
reach 50% antiviral reduction levels. The Antiviral Index 95% (AI*0 ww 1.04 (SD -h j 17) with a 
median of 0 (ranpe 0-> 11.53). * ' ’ 

The mean Antiviral Inhibitory Concentration 25% (1C«) was 2.27 Mg/ml (SD ± I 57) The 
median 1¾ va¡ue was 2 06 Mg/mJ (range = 2.32 - 14.7 Mg/ml). The mean Antiviral Inhibitory 
Concentration SO-MIC») was 4.59 ,g/ml (SD ± 2.84). The median IC* value was 4.72 Mg/mJ (range 
0 - 18.7 Mg/ml). This discrepancy indicates that the control compound 2-Thio-6-A7auridine does not 
cons'stently reach 50% reduction levels. The mean Antiviral Inhibitory Concentration 95% (1C«) was 
1.02 Mg/ml (SD ±3.19). The median 1(^, value was 0 (range 0-18.9 Mg/ml). ^ 

The average maximum antiviral inhibitory level of 121 2-Thio-6-Azauridine tests (Figure 35-B) 
was reached at 10 Mg/mi of the compound with 70% antiviral effect. Further increase of the drug 
concentration does not improve its antiviral activity. Maximum antiviral effect ( - 70%) was found with 
a simultaneous -15% cytotoxic suppression. Above 10 Mg/ml concentration the antiviral protection 
levels off to 40% reduction level at 100 Mg/ml while simultaneously 2-Thio-6-Azauridine become 
maximally toxic (-50%). 
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2-THIO-6-AZAURIDINE -VS- YF VIRUS 

X. 

\ 
\ 

■ :o : :o DO 
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Viral CPE 
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Figure 35-B 
Average Antiviral and Cytotoxicity Values for 121 Positive Control Comp, und Tests 
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4 3 2 1 2 Maximum Antiviral Ffoct of 2-Thio-<-Aaiuridii.¿ v< vf vin.«- 

i ^ SCattCr pl0t (F,gure 36"B) depictt the distribution of the maximum antiv. -aJ reduction 
values ot all 121 control compound assays for 2-Thio-6-Azauridine. The results indicate that :he average 
maximum antiviral reduction obtained with the present SOP is around 70¾ (SD ± 17 98) reduction 

reduCt,0n levels vary früm 27 * 10°* but remain consistently around the 
median of 70%. The assay control values give a relatively shifted bell-shaped distribution curve. This 
indicates quite a consistent day-to-day performance of the control compound in the YF-MTT assay. 

Recommendations 

íí"*1 in paraJlel studies with Seienazofurin, we recommend that 2-Thio-6- 
Azaundine (AVS #6724) will be used as a second control compound against YF virus. It’s overall 
performance is much better than the present control. Selena^ftirin. It is readily available from Sigma 

Sel!n^ofunninpany’ '' '* mexpensive ^ works “ effectively at low drug concentrations as 

Variation of the Maximum Antiviral EiTect 
YF Virus - VS - 2-Thio-6-Azauridine 

♦ 

Figure 36-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 121 Control Tests. 
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4.3.2.1.3 Cdlülai Cvtotoxicitv -ïi-YF Virus; 

CtfmMUlUl-CvtotQxicitv Pertbrmr.r.jq- The 121 cytotoxicity values of the positive 

lí«!Ltr<¿^0mpOU,Kl 2'Thio'6'Azilun‘line ?lso very consistent. The mean cell Toxic Concentration 
25% (TCy) was 28 jig/rnl (SD ± 23.62) and the median was 22.5 ng/ml (range of 0.29 - > lOOug/ml) 
The mean cell Toxic Concentration 50% (TC») value was 78.56 Mg/ml (SD ± 32.36) and the median 
was 100 Mg/ml (range of 6.74 - > 100 ^g/ml). The mean cell Toxic Concentration 95% (TC«) was 
99.38 /»g ml (SD ± 6.51) and the median was 100 /ig/ml (range of > 32 - >100 Mg/ml). 

As can be seen from Figure 35-B, the toxicity starts to become measurable above the 
concentration of 3.2 ngimi and the maximum toxicity has not been reached at 100 ug/ml. 

When the cytotoxicity reaches around 20% (10 Mg/ml), the wntrol compo-.nd (2-Thio-6- 
Azaurjdine) loses its maximum antiviral effect (-70%). Abov. 10 Mg/ml the antiviral p.otection of 2- 

Th!^?*Azai!r,d,ne SUm 10 decrease (down t0 ~30%)- 2-Thio-6-Azauridine becomes maximally toxic 
** ^ concentration (50^)- The nighest 2-Thio-6-Azauridine concentration tested in these assays 
was 100 Mg/ml. 7 

Z-Thio^auHdme has a definite cytotoxic suppression on cellular metabolism and growth. The 
TC^j and TCjq toxicity can be achieved with relative consistency at 100 Mg/ml. 

t 
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■V3.2.1.4 
ÏL-,^saY Platt OvaliiY Cdl Uad and virus Load Panmn.^ fi.Thin^ 
A^aundme): 

Ïf.-Cirurgl Ctfmiwund-Ctfll Ltfad períprmanve; A bar graph scatter plot of the mean cell control 
(O D. reading) of 121 control assays is plotted in Figure .V7-B The results indicate that the cell O D. 
readings reached a mean 1.201 (SD + 0.138) with a median of 1.21 (range of 0 845 - 1 631) This 
md.cites that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The ceilr, reduced MTT to formazan giving 
maximum Mue color unifortïJy and consistently. 

YF-Cë>mrpl CtfWPWPd-Vinjs Lo^d Performance: A bar graph scatter plot of the mean virus load 
Ü D. reaungs of the 121 control assays is presented in Figure J8-B. The resu.ts indicate that the 
average virus load O.D. reading is0.22 (SD ± 0.117) with a median of 0.198 (range of 0.031 -0.793). 
This demonstrates that a good cell destruction is taking place and a uniform load of virus (32 TCIDoO 
is administered on the cell monolayer with very consistent viral CPE results. 

YF-Comrol Compound-Assay Differential Performance: A bar graph scatter plot of the mean 
O D. differential values of the 121 control assays is provided in Figure 3*B. The results indicate that 

d,fferential 0 D readin8 is 0 985 'SD ± 0.129) -vith a median of 0.98 (range 0 546 - 
1 476). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 98% measurement 
accuracy. 
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4.3.:.1.5 Qvgall YF-Assav Plate Qualiu Controls: 

ÏE.-Qvtfrall-Ctfll lijjU Ptfrttfrmant.tf; A bar graph scatter plot of the overij! mean cell control 

ixeaJing) 0t 3322 acceP,ed ““y* L P|0«^ i" Figure 37-C, The results indicate that overall the 
cell O.D. readings reached a mean 1.196 (SD ± 0.148) with a median of 1.199 (range of 0 719- 1 698) 
This indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into every 
well in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

Y-F-QvgRil-Vinis L>a4 Perform,1P^; A bar graph scatter plot of the overall mean virus load 
O D readings ot the 3322 accepted assays ,s presented in Figure 38-C. The results indicate that the 
overall average virus load O.D. reading is 0.21 (SD ± 0.102) with a median of 0.200 (range of 0.020 - 

de"K)nstratei ,J,at ? reasonable cell destruction is taking place and a uniform load of virus 
(J*. ICIDjq) is alministerdd on th* cell monolayer with consistent viral CPE results. 

ÏÜ-INtfrall-Assav Pifft-rgmial Performance. A bar graph scatter plot of the overall mean O D 
differential values of the 3322 accepted assays is provided in Figure 39-C. The results indicate that the 
overall averse differential O.D. reading is 0.987 (SD ± 0.141) with a median of 0.983 (range 0 393 - 
1.521). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 

executed consistently and are repeatable during day-to-day operation with close to 98% measurement 
accuracy. 
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4.3.2.2 YF-Antiviral Activiiv k<yilu: 

lo Drugs with 9;^ Antiviral Reüi’Ction Level»: Out of the 3322 actual single drag tests, 
new compound demonstrated excellent antiviral activity, having antiviral reduction values of equal to 

or better than 95%. This represents around 0.6% of the test compounds being active at this excellent 
reduction level. These data are summarized in Table 10. Compounds AVS-9590, 9589 and 11506 
demonstrated the greatest in vitro promise, having TAI’s that ranged from 51 through 43% and SI values 

at ranged from 15 - 133. Twelve compounds demonstrated moderate antiviral activity with TAI’s that 
ranged from 22 - 38 and SI values that ranged from 3.7 - 9.0. 

Table 10 
AVS Compounds Active Against Yellow Fever (YF) at AI,, Level 

AVS 
No. 

Ship¬ 
ment# 

Test 
Data 

Diff- 
rntl. 

YF 9590 79 
YF 9589 79 
YF 11506 81 
YF 10031 79 
YF 9460 79 
YF 11717 82 
YF 10030 79 
YF 9458 
YF 9970 
YF 9416 
YF 11577 81 
YF 11224 80 
YF 11223 80 
YF 11580 81 
YF 11463 81 
YF 9530 79 
YF 11185 80 
YF 9414 81 
YF 11238 80 

79 
79 
82 

10/01/91 
05/02/91 
07/31/91 
07/03/91 
10/01/91 
09/26/91 
07/03/91 
10/0.1/91 
06/18/91 
09/04/91 
08/07/91 
07/10/91 
07/10/91 
08/07/91 
07/30/91 
10/01/91 
10/08/91 
10/08/91 
09/24/91 

0.741 
0.958 
0.375 
0.849 
0.809 
0.825 
0.849 
0.809 
0.680 
0.908 
0.854 
0.934 
0.908 
0.886 
0.967 
0.835 
0.888 
1.121 
0.968 

IC 95 TC 95 

445.00 
92.30 

861.00 
715.00 
29.10 
32.00 
92.40 
90.20 

291.00 
30.00 
29.90 
9.65 

29.40 
29.70 

298.00 
30.00 

935.00 
930.00 
302.00 

> 1000. 
> 320. 

9530. 
3200. 
957. 

> 320. 
952. 
928. 

2950. 
> 320. 
> 1000. 

270. 
> 320. 
> 1000. 

2910. 
100. 

> 1000. 
> 1000. 
> 320. 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

207 

AI 95 SI TAI 

2.25 
3.47 

11.12 
4.47 

32.83 
10.00 
10.31 
10.29 
10.14 
10.68 
33.46 
27.98 
10.88 
33.67 
9.78 
3.33 
1.07 
1.07 
1.06 

18.83 
132.57 
14.60 
8.99 
7.08 
8.05 
6.39 
5.74 
5.06 
4.72 
7.31 
4.54 
4.39 
4.11 
3.71 
2.98 
1.95 
2.06 
1.79 

51.60 
45.61 
43.82 
37.91 
35.92 
32.87 
31.75 
29.64 
29.27 
28.45 
28.36 
24.56 
24.35 
22.50 
21.66 
18.71 
17.23 
13.25 
10.18 
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Drugs wiüi Antiviral Reduction Levels Out of the 3322 actual single drug tests, 125 new 
compounds demonstrated good antiviral activity, having antiviral reduction values equal to or better than 
50%. This represents around 3.8% of the test compounds being active at this good amivTal reduction 
levels. These compounds are summarized in Table 11 according to the highest Total Antiviral Index 

(TAI). A VS-11924 and 9255 demonstrated the best antiviral activity with TAI’s of 52 and 50% 
respectively and Si’s of 43 and 27. The next sixteen compounds demonstrated moderate antiviral activity 
having TAl’s that ranged from 30 - 48 and Si’s from 6 - 133. The rest (107 compounds) showed 
marginal antiviral activity with TAI’s that ranged from 0 to 29% and Si’s from 0.1 to 10. 

Table ti 
AVS Compounds Active Against Yellow Fever (YF) at Aly, Level 

AVS Ship- 
No mantl 

YP 11924 82 
YP 9255 -J? 
YP 9454 79 
YP 11907 82 
YP 11847 82 
YF 11820 82 
YP 9455 79 
YP 11772 82 
YP 11821 82 
YP 11844 82 
YF 9916 79 
YP 11833 82 
YP 9238 77 
YP 9990 79 
YF 11849 82 
YP 11044 78 
YP 11743 82 
YP 11931 82 
YP 9445 79 
YP 11175 80 
YP 11123 78 
YF 11133 78 
YP 9317 77 
'ft 11218 80 
YP 9184 77 
YP 11775 82 
YP 10047 79 
YP 9607 79 
YP 11622 31 
YP 1 .796 82 
YP V937 
YP 9762 
YP 11045 78 
YP 9149 77 
YP 9909 81 
YP 11095 78 
YP 9248 ^7 
YP 11467 81 
YP 9183 
YP 9217 
YP 9849 
YP 11453 81 
YP 11830 82 
./ 11616 81 
YP 10002 79 
YP 9874 79 
YP 9475 79 

79 
79 

77 
77 
79 

Test 
Date 

10/01/91 
10/10/91 
10/01/91 
09/26/91 
08/22/91 
08/21/91 
10/01/91 
08/20/91 
08/21/91 
08/22/91 
06/12/91 
08/22/91 
10/10/91 
06/19/91 
08/22/91 
10/10/91 
08/15/91 
10/01/91 
10/01/91 
07/10/91 
10/15/91 
04/17/91 
03/05/91 
09/24/91 
10/09/91 
08/20/91 
07/03/91 
10/01/91 
08/08/91 
08/21/91 
16/13/91 
06/18/91 
10/10/91 
10/09/91 
07/10/91 
10/08/91 
02/14/91 
07/30/91 
02/07/91 
02/13/91 
06/06/91 
07/31/91 
08/21/91 
08/08/91 
16/19/91 
06/11/91 
10/01/91 

Diff- 
rntl. 

0.913 
0.778 
0.848 
0.841 
0.963 
0.850 
0.848 
1.007 
0.917 
0.871 
1.444 
1.003 
0.851 
1.210 
0.877 
1.077 
1.092 
0.926 
0.932 
0.823 
0.917 
0.904 
0.918 
1.04'. 
0.820 
1.039 
0.795 
0.837 
0.954 
0.981 
1.188 
0.722 
1.042 
0.660 
0.831 
0.941 
0.614 
0.885 
0.717 * 
0.919 
1.030 
0.822 
0.945 
1.026 
1.047 
1.056 
0.853 

IC 50 

7.52 
183.00 

5.66 
4.82 

20.70 
25.90 
11.20 
10.00 
6.84 
4.59 

167.00 
6.52 
3.20 

37.30 
32 00 
10.90 
15.10 
50.00 
5.18 

119.00 
1630.00 
629.00 
752.00 

9.09 
62.30 

239.00 
33.90 
S.1J 
2.12 

53.70 
274.00 
320.00 
100.00 

5940.00 
62.60 

6550.00 
708.00 
288.00 
10.00 

305.00 
8.81 

615.00 
835.00 
614.00 
71.30 
6.84 
8.85 
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TC 50 

320.00 
6^80.00 
1J00.00 
320.00 
803.00 
779.00 
779.10 

2190.00 
749.00 
66.00 

3040.00 
1000.00 
202.00 
701.00 

1650.00 
320.00 
919.00 
320.00 
66.70 

320.00 
10000.0 
5640.00 
3200.07 
320.00 
624.00 

2590.00 
213.00 
27.70 
19.40 

415.00 
1950.00 
2080.00 
686.00 

10000.0 
320.00 

10000.0 
3200.00 
1960.00 
100.00 

1950.00 
41.40 

3460.00 
2670.00 
3200.00 
874.00 
65.60 
46.30 

AX 50 

42.55 
36.95 

176.78 
66.40 
38.79 
30.09 
69.39 

219.02 
109.57 
14.39 
18.26 

153.31 
63.04 
18.81 
51.58 
29.33 
60.66 
6.40 

12.87 
2.69 
6.14 
8.97 
4.25 

35.19 
10.02 
10.84 
6.29 
5.41 
9.14 
7.73 
7.12 
6.49 
6.86 
1.68 
5.11 
1.53 : 
4.52 : 
6.82 

10.00 : 
6.40 
4.70 
5.63 
3.19 
5.21 

12.26 
9.60 
5.23 

SI 

42.55 
27.20 

106.31 
19.57 
13.87 
21.22 
48.94 

128.85 
65.97 
10.53 
10.40 

132.46 
44.56 
9.69 

27.39 
6.49 

33.95 
6.40 
9.52 
2.69 
6.14 
5.50 
2.39 
2.5* 
5.95 
6.87 
4.62 
3.68 
5.89 
4.30 
4.13 
4.74 
4.25 
1.11 
3.97 
1.53 
4.52 
4.68 
6.60 
4.35 
2.26 
3.49 
2.19 
1.81 
4.16 
7.04 
2.57 

TAX 

51.75 
50.00 
47.86 
46 33 
41.61 
39.53 
39.49 
38.50 
38.34 
37.09 
36.08 
36.04 
34.54 
33.07 
32.57 
30.04 
29.71 
29.62 
29.19 
27.70 
27.68 
26.52 
26.29 
25.89 
25.72 
25.19 
25.11 
24.32 
23.22 
23.06 
22.63 
21.72 
21.32 
21.13 
20.58 
20.10 
20.10 
19.89 
19.18 
17.01 
16.60 
16.51 
16.49 
16.09 
15.64 
15.45 
15.26 
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Avs Ship- T«st 
No. mont# Oats 

Tabla 11 (Coafc'd) 

Diff- 
rntl. IC 50 TC 50 AI 50 SI TAI 

YF 11679 âl 
YF 11575 81 
YF 9433 80 
YF 11454 8J 
YF 11403 81 
YF 1180!= 82 
YF 11678 81 
YF 11722 82 
YF 11447 82 
YF 9842 79 
YF 11735 82 
YF 11816 82 
YF 11941 82 
YF 11832 82 
YF 9267 77 
YF 11191 «0 
YF 10543 .73 
YF 11064 78 
YF 9680 79 
YF 9173 77 
YF 118Ò4 82 
YF 9541 79 
YF 11498 81 
YF 9981 79 
YF 11889 82 
YF 11756 82 
YF 11665 81 
YF 11895 82 
YF 9364 77 
YF 9247 77 
YF 11/53 82 
YF 99/8 79/C2 
YF 11748 82 
YF 13131 78 
YF 11897 82 
YF 9446 79 
YF 11911 82 
YF 11451 81 
YF 11740 82 
YF 11459 81 
YF 9931 79 
YF 9303 77 
YF 11745 82 
YF 9886 79 
YF 9449 79 
YF 11834 82 
YF 9436 80 
YF 9^58 77 
YF 5»'39 79 
YF 9227 77 
YF 11472 81 
YF 11848 a; 
YF 11155 7f 
YF 11555 81 
YF 9167 77 
YF 9767 79 
YF 11621 81 
YF 9511 80 
YF 9443 79 
YF 1x344 81 
YF 10672 83 

C7/10/91 0.772 
08/07/91 0.791 
10/08/91 0.931 
07/31/91 0.867 
07/23/91 1.061 
08/21/91 0.980 
10/08/91 0.914 
08/14/91 0.865 
08/14/91 0.796 
10/03/91 1.041 
08/15/91 1.143 
08/21/91 0.942 
09/24/91 0.904 
08/22/91 1.003 
03/12/91 0.572 
10/08/91 0.862 
10/24/91 0.883 
10/10/91 0.841 
10/02/91 0.941 
10/09/91 0.^48 
08/29/91 0.897 
10/01/91 0.835 
07/31/91 0.865 
06/19/91 1.144 
08/29/91 0.873 
08/20/91 0 925 
08/14/91 0.878 
08/29/91 1.006 
03/06/91 1.047 
02/14/91 0.614 
08/15/91 1,098 
08/14/91 0.880 
08/15/91 1.051 
04/17/91 1.033 
08/29/91 0.952 
04/24/91 1.187 
09/26/91 1.022 
07/31/91 0.914 
08/15/91 1.142 
07/30/91 0.985 
06/13/91 1.270 
03/05/91 0.973 
08/15/91 1.074 
06/11/91 1.036 
10/01/91 0.979 
08/22/91 0.975 
07/10/91 3.937 
10/10/91 0.758 
10/01/91 0.866 
10/09/91 b.738 
07/30,*1 1.087 
08/22/<il 0.877 
10/10/91 0.£50 
08/06/91 1.092 
10/09/91 0.732 
10/03/91 1.039 
08/08/91 0.954 
07/10/91 0.956 
04 /24,91 1.204 
O"» 17/91 1.113 
1C/31/91 0.813 

6.31 
545.00 
516.00 

1800.00 
14.00 

171.00 
205.00 
162.00 
212.00 
62.30 

641.00 
642.00 
181.00 
601.00 
183.00 
850.00 
273,00 

3200.00 
0.74 

245C.00 
704.00 

0.29 
676.00 

7760.00 
201.00 
259.00 
203.00 
96.70 

232.00 
249.00 
224.00 
69.40 

694.00 
2090.00 

26.20 
81.00 

202.00 
850.00 

19.00 
238.00 
74.50 

298 00 
937.30 

8. ¿8 
74.00 

212.00 
312.00 
909.00 

2520.00 
277.00 
873.00 
902.00 
238.00 
301.00 

1820.00 
0.03 

217.00 
71.70 

224.00 
2120.00 : 

24.20 

19.10 
2140.00 
1730.00 
6340.00 

68.90 
618.00 

1000.00 
600.00 
762.00 
216.00 

3700.00 
2100.00 
320.00 

2170.00 
626.00 

1000.00 
320.00 

4040.00 
2.07 

8770.00 
1730.00 

0.95 
2020.00 
10000.0 
605.00 
703.00 
630.00 
205.00 
564.00 
«01.00 
928.00 
177.00 

1990.00 
4140.00 

56.20 
193.00 
320.00 

2020.00 
49.50 

541.00 
471.00 
500.00 

2C90.00 
14.50 

189.00 
576.00 
320.00 

1650.00 
3200.00 
320.00 

2740.00 
1760.00 
320.00 

1400.00 
3820.00 

0.04 
670.00 
16 1.00 
32< .00 : 

3200.00 : 
78.80 

3.02 
3.93 
3.36 
3.52 
4.91 
3.61 
4.87 
3.70 
3.58 
3.47 
S.78 
3.27 
1.77 > 
3.62 
3.41 
1.18 > 
1.17 
1.26 
2.78 
3.59 
2.46 
3.28 
2.98 
1.29 > 
3 01 
2.72 
3.10 
2.12 
2.44 
3.61 
4.14 
2.55 
2.87 
1.98 
2.15 
2.39 
1.58 > 
2.38 
2.61 
2.27 
6.32 
1.68 
2.23 
1.80 
2.56 
2.72 
1.03 > 
1.81 
1.27 > 
1.16 
3.14 
1.96 
1.34 > 
1.74 
2.10 
1.60 
3.00 
2.27 
1.43 
1.51 
3.25 

2.00 > 14.84 
2.62 14.79 
1.94 14.40 
2.50 14.12 
2.85 14.08 
2.50 13.98 
3.09 13.43 
2.46 13.18 
2.55 12.84 
2.44 12.66 
3.32 12.57 
2.41 12.40 
1.77 > 12.35 
2.09 12.15 
2.25 12.11 
1.18 > 11.57 
1.14 > 11.51 
0.65 > 11.47 
2.02 > 11.47 
2.45 11.33 
1.42 11.31 
2.10 11.29 
2.11 11.04 
1.29 > 10.59 
2.03 10.43 
1.52 > 10.29 
2.19 9.88 
1.50 9.50 
1.49 9.36 
2.19 9.17 
2.15 9.16 
1.52 8.70 
2.00 8.56 
1.11 > 8.47 
1.29 8.37 
1.59 7.75 
1.58 > 7.72 
1.63 7.56 
1.07 > 7.53 
1.27 > 7.27 
1.34 7.25 
0.80 > 6.94 
1.46 6.64 
0.86 > 6.49 
1.55 6.40 
1.56 6.15 
1.03 > 6.14 
0.35 > 6.08 
1.27 > 5.88 
0.76 5.81 
1.67 5.68 
1.14 5.66 
1.34 > 5.64 
0.94 5.48 
0.75 4.19 
0.71 4.10 
0.44 4.07 
0.80 > 3.82 
1.14 > 3.55 
0.31 > 3.39 
0.09 3.15 
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Tahl« 11 (Coat'd) 

AVS Ship- Taat Diff- 
No. mont# Data rntl. IC SO TC 50 AI 50 SI TAI 

YF 9202 77 
YF 11086 78 
YF 11687 82 
YF 9545 79 
YF 11782 82 
YF 9199 77 
YF 11500 81 
YF 10850 84 
YF 10684 83 
YF 10334 82 
YF 9543 79 
YF 10671 83 
YF 916, 77 
YF 11597 81 
YF 11719 82 
YF 11118 78 
YF 11808 52 

10/09/91 0.844 
10/08/91 0.917 
09/25/91 0.955 
04/25/91 1.047 < 
08/21/91 0.957 
10/09/91 0.844 
07/31/91 0.910 
11/12/91 0.944 
10/31/91 0.904 
09/25/91 1.032 
04/25/91 1.224 < 
10/31/9'. 3.904 
02/06/91 0.964 
08/07/91 0.831 
08/14/91 0.992 
10/15/91 1.037 
08/21/91 0.958 

902.00 1690.00 
2820.00 4950.00 
249.00 > 320.00 > 

1.00 2.10 > 
833.00 1340.00 
918.00 165C.00 

1000.00 1760.00 
25.90 147.00 
28.10 9.28 
32.00 125.00 
1.00 1.96 > 

32.00 79.60 
3200 00 > 3200.00 > 
757.00 71.70 
977.00 1270.00 

8370.00 > 10000.0 > 
671.00 660.OP 

1.88 1.04 3.04 
1.76 0.89 2.56 
1.28 0.93 > 2.37 
2.10 > 1.55 > 2.27 
1.60 0.82 2.13 
1.80 0.86 2.05 
1.76 0.30 2.00 
5.66 0.06 > 1.92 
0.33 0.09 > 1.52 
3.91 0.07 1.42 
1.96 > 1.35 > 1.25 
2.49 0.09 > 1.17 
1.^0 0.10 > 1.01 
0.09 < 0.01 0.78 
1.30 0.68 0.55 
1.19 0.41 > 0.51 
0.98 0.73 0.00 
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Bms with .5¾ Antiviral Raten I fvrh; Of the 3322 ¿»Ml Single drug tests 378 tew 
compounds demonstrated minimal antiviral activity, having antiviral reduction values equal to or bitter 

réduction 11% ofthe test impounds being active at this marginal antiviral 

fh. ‘n *enera|. when comparu! to the 95% and 50% antiviral activity categories, the compounds in 
dus (-5%) category do not appear to have any significant antiviral promise and probably do not need to 
be presently confirmed any further. j « w 

* 

<§> 
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4-3-2.3 Confirmatory Assays: 

Some of the compounds were sent to us in more ton one separate drug shipment. These 
compounds were tested more than once. Data from the confirmatory assays are summarized in Table 
12. If a compound showed ¿50% reduction in CPE during this contract peii-'d. then it was considered 
a candidate for confirmatory testing. The confirmatory tests are from active compounds taken from the 
prescreen and primary MIT assays. Out of 96 confirmatory tests, 71 compounds were confirmed active 
Jurmg this reponing period and the remaining 25 compounds gave conflicting results. The criteria for 
activity is that the confirmatory test has to show ¿25% reduction in CPE. Failure to confirm the activity 
in these compounds w ts probably due to differences during the assay conditions: 

1) In confirmatory assays the concentration range is adjusted to a more accurate semilog scale 
to maximize the TAI window. 

2) Differences in the "differential" of the two runs can cause the compound to read positive or 
negative, falsely. The variability in the differential can cause false positive or negative bias to 
be introduced into the calculations, thus reflecting the variability in the maximum activity of the 
compound. 

3) The metabolic rate, cell and virus load/well, age, and passage number of the cells may cause 
the above observed variability in the confirmatory results. 

4) Problems associated with stability and storage of die compound (i.e., different lot numbers, 
solubility, light sensitivity, hygroscopic, etc.). 

5) Problems associated with technical execution of large numbers of plates by different 
technicians. 

During this reporting period the overall confirmatory rate against YF was 74%. The conflicting 
results should be retested at a later date based on the availability of the compound. 

Some of the compounds have not been confirmed due to the discontinuation of this project by the 
sponsor. 1 

4.3.2.4 Recommendations of YF Actives Based 
(Vero Cells). 

Uflon the In Vitro Results with MTT Assay 

Based upon the in vitro results with the MTT assay (Vero cells) we recommend the following: 

1) Compounds with the highest TAI in the 95% activity category that have confirmed results 
with the exception of "colored" compounds should receive the highest priority for further profile 
studies and in vivo animal testing. 

2) Compounds with the highest TAI in the 50% activity category that have confirm«! results 
with the exception of "colored" compounds should receive the next highest priority for further 
profile studies and in vivo animal testing. 7 
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-* 3.3 Jmanttt Encephalitis Virus MF); 

The total output of JE-testing during this reporting period is summarized in monthly increments 
in Figure 40. During this period 3938 t-sts were performed against JE-virus with MTT-assay format. 
Out of these. 192 were control compound assays - Selenazoftirin (AVS-0253) and 122 were control 
compounds - 2-Thio-6-A¿auridine (AVS-6724). Two hundred fifty-one tests were internal ( + + + ) virus 
load, cell load, and other quality control tests. The 31 tests were considered unsatisfactory based on the 
criteria ot the quality controls set during this reponmg period. The rest, totaling 3342. were actual single 
dmg assays. The total number of assays represents approximately 67% above our yearly contractual 
obligations (i.e. 3342/2000). 

Out of the 3342 test compounds, 82 demonstrated antiviral activity at greater than 50% reduction 
levels. This represents around 2.5% of the tested compounds having in vitro antiviral activity against 
JE-virus. The remainder. 3260 compounds (97.5%), are to be considered inactive with this assay 
protocol. 

TOTAL NUMBER OF TESTS AGAINST 
JAPANESE ENCEPHALITIS VIRUS 

Quality Control Tests 

Accepted Single Drug Tests 

Figure 40 

KPC (Positive Control - 2-Thio-6-Azauridine — 122 
KPC (Positive Control - Selenazofurin) = 192 
(+ + + +) (Internal Virus and Cell Load Controls) = 251 
(UT) Unsatisfactory Test (QC rejects) = 31 

3 3342 

Total Number of JE Tests = 
3938 

i 

» 
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4.3.3.1 JE-Qualitv rnmrrf|S; 

^3 311 Antiviral Activity of Selena/nfurin vs JE Virm: 

CanifPl Ctfmpvund-Antiviral Pgrfonrancs; Selenazofurin (AVS-0253) has been the sole control 
compound against JE in these MTT-assay screens. The mean and median antiviral inhibition and 
cytotoxicity patterns of the positive control drug (Selenazofurin) are illustrated in Figure 41-A. 

of • i*’?™9? íaT01 tftSKperf°îmed with Selenazoñirin 8ave » mean Total Antiviral Index (TAI) 
, S K9 8) ±e med,an value was iM%- ^ ™ m^es the overall antiviral 

effectiveness of the compound aiul it ranged from 0 - >51.64* during this period. The mean i^lectivity 
,ndex (SI) was only 1.99 (SD ± 5.03) and the median SI value was 0, indicating ZraSviri 
selectivity for Selenazofurin and it ranged from 0 - >41.38 during this period. However ^ closeness 
of the mean and median values indicate that the present execution of the SOP is consistent and repeatable. 

was 4 IT ™% (Al2Si ValUe WaS 7/76 (SD 1 15 95)- 11,6 median M2S value was 4.06 (range .049 - > 114.4). The mean Antiviral Index 50% (AI«) was 5.53 (SD ± 8 59) with 

Vran|8e ? * îu42 6)' indicates ^ Selenazofurin does not consistently reach 50% 

Inda 95% ,AW was 001 attainable with Se,e— 

m .. mea" Antivi™' Inhibitory Concentration 25% aC^ was 4.54 Mg/ml (SD ± 5 62) The 
median IC^ value was 3.8 Mg/mJ (range = 0.45 - 72.2 Mg/ml). The mean Antiviral Inhibitor 
Concentration 50% (IC*) was 3.06 Mg/ml (SD ± 6.12). The median IC* value was 0 Mg/n!l frange 
- U - 63.4 Mg/mlV This discrepancy indicates that the control compound Selenazofurin does not 
consistently reach 50% reduction levels. The mean Antiviral Inhibitory Concentration 95% (IC ) 
could not be attained with Selenazofurin > ,rsus Japanese Encephalitis virus ^ 

. ™e,anveraSe ,maximum inhibitory level of 192 Selenazofurin tests (Figure 41-A) was 
reached at 10 Mg/rr! of the compound with 55% antiviral effect. Further increpe of the drug 

=t,0nd0eSr,mpr0VeitS antiviral Maximm mivirai effect (-55%) was found with 
evT to“ *Uppr“sion- ,Above 10 V/mi concentration die antiviral protection 

45%) ~25* 00 Mg nÜ' Whl 6 s,multaneous|y O'* Selenazofurin becomes maximally toxic 
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SELENAZOFURIN - VS - JE VIRUS 

CONCENTRATIO.Í Oig/mJ) 

“Mean % 

Viral CPE 
+ Median % 
Viral CPE 

& Mean % Cell 
Viability 

¿Median % Cell 
Viability 

Coac.Otg/mJ) 0-12 t 3.2 10 32 100 •-32 1 3J 10 32 100 
Mcaa 

Medita 

Sid. Dev. 

93 79 53 oo 73 

» 90 80 54 64 76 

0 04 0.07 0.11 0.15 0.15 0.14 

* 97 94 80 50 49 

98 100 97 82 57 49 

0.05 0.05 0.07 0.14 0.11 0.10 

Figure 41-A 
Average Antiviral and Cytotoxicity Values tor 192 Positive Control Compound Tests 
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4.3.3.1.2 M^imum Antiviral Fffrvt Stlenazofuhn vs je vinni: 

1 Í ?^ph scatter plot iFi*ure 42'A) depicts the distribution of the maximum antiviral reduction 
values of all 192 control compound assays for Selenazoftirin. The results indicate that the average 
maximum antiviral reduction obtained with the present SOP is around 47% (SD 13 3) reduction levels 
T^e maximum reduction levels vary from 25 - 82% but remain quite consistently around the median of 
46%. The Tssaj control values give a relatively broad, bell-shaped distribution cu-ve. This indicates 
quite a coiuistent day-to-day performance of the control compound in the JE-MTT assay. 

•Die positive control compound performance criteria for Selenazoftirin versus the JE virus was 

7 reduaion level- Assays in which Selenazoftirin did not meet this accepted quality control level 
L> 25%) were rejected (i.e., 31 unsatisfactory tests). 

Since Sdenazoftirin is only marginally active against JE virus, better quality control compounds 

316 .p®? ' ”°WeVer’ regardless of ^ P°or Performance of the JE quality control drug Selenazoftirin, 
around 82 different compounds have equal or better antiviral activity against JE virus than AVS-0253. 
ome of these could certainly be used as a better in vitro antiviral control compound in this large-scale 

antiviral screening program. * 

Variation of the Maximum Antiviral Effect 
JE Virus - VS - Selenazofurin 

(§> 

Figure 42-A 
Maximum Antiviral CPE Reduction (%). 

Summary of 192 Control Tests. 
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4-3-313 Cdlulur Cvttftrxicitv of Sflenazofurin vs IE Vims: 

/¿•Control CompounJ-CvlQtoxiciiy Pertb’piap^; The 192 cytotoxicity values of the posit! e 
control compound Selenazotiirin are also very consistent. The mean cell Toxic Concentration 25^ 
CTCjs) was 19.31 /ig/ml (SD ± 18.1) ?nd the median was 16.7 /tg/ml (range of 0.743 - > 100 ^g/nd) 
The mean cell Toxic Concentration 50% (TCjo) value was 73.3 Mg/ml (SD ± 31.68) and the median 
was 90.3 Mg/ml (range of 8.51 - > 100 Mg/irJ). The mean cell Toxic Concentration 95% (TC,*) value 
was 99.32 ng/nû (SD +. 7.2) and the median was 100 /xg/ml (range of >32 - >100 ng/mi). 

As can be seen from Figure 41-A, the toxicity starts to become measurable above the 
concentration of 3.2 ¿rg/ml and the maximum toxicity has not been reached at 100 ¿ig/ml. 

When the cytotoxicity reaches around 15% (10 Mg/ml). the control compound (Selenazofurin) 
loses its maximum antiviral effect (45%). Above 10 ¿ig/ml the antiviral protection of Selenazofurin starts 
to decrease down to (-25%), Selenazofurin becomes «imally toxic (-45^) at 100 nglmü 
concentration. The highest Selenazotiirin concentration U ,iese assays was 100 /ig/ml. 

Selenazofurin has a definite cytotoxic suppression on cellular metabolism and growth. The TC« 
and TC50 toxicity can be achieved with relative consistency at 100 /ig/ml. 

i 

» 

i 

» • 
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4.3.3.1.4 JE-Assav Plate Qualilv Controls; 
(Sdenazofurinh 

-Cgll Load and Vinn Load Parameters 

0 D n? Lfíad ,Pgrttfrman^' A bar «raPh Plo‘ of the mean cell control 
°j?n read,n8) of »92 conuol assays is plotted in Figure 43-A. lite results indicate that the cell O.D 
eadmgs reached a mean of 1.178 (SD ± 0.12) with a median of 1.174 (range of 0.87 - 1 441) This 

indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 

Lt 611 P‘fte dUrÍng ^ day-t0^y 0perati0n- ^ cel,s educed mVtTo forlTgivin maximum blue color uniformly and consistently. * * 

n n r Compqund Vims Load Performance- A bar graph scatter plot of the mean virus load 
O.D. readings of the 192 control assays is presented in Figure U-A. The results indicate ™ the 

(w!***0^ °kD readi;ig 15 0 32 (SD ± °-107) with a median of 0.335 (range of 0.082 - 0 610) This 
demonstrate that a good cell deduction is taking place and a uniform load of virus (32 TCIDvO is 
administered on the cell monolayer with very consistent viral CPE results. ^ 

f'CXSlír, ÍLT"*>0 8,8 (SD * O '«) oT’o'SS't"“ 
smgle bell'shaPed curve 1S reasonably sharp and uniform. This reflects that the assays are 

accura^.'0 * ^ repeatab'0 Juring toy-io4iy operation with close to 85% measurement 

' \ UI \ I KIN l)| UH , H i , ,,N||<| 
II \ 11(1 S \ s .. SI I I \ \/(||.| III V 

F-mre 43-A 

' 'KI'hon ur nu Vini s n tixn,, omudi «. 
It VIKI s .. \s .. m i i s \/< »i i ms 

nrm \i. iii nsm x 

Figur? '-l-\ 

v vhiamon ok mi- n-.sr iiimKiMni. 
IK VIH! S .. \S •• SKI.K.N \/.OH HIN 

Figure 45-A 
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•*•3 3.1 JE-Oualitv Controls: 

4-3 3.11 Aflliviral Activity of 2-Thio-6-Azaundine vs JE Virus: 

S&'tfnd Control Comtwund-Antiviral Performance- 2-Thio-6-Azauridine (AVS-6724) 'ias been 
tested as a second control compound against JE in these MTT-assay screens. The mean arj median 
antiviral inhibition and cytotoxicity patterns of this second positive control drug ace illustrated in Figure 
41-B. 

The 122 control tests pertormed with 2-Thio-6-Azauridine gave a mean Total Antiviral Index 
(TAI) of 20% (SD ± 13) and the median value was 18%. The TAI measures the overall antiviral 
effectiveness of the compound and it ranged from 0 - > 59.8% during this period. The mean Selectivity 
Index (SI) was only 6.1 (SD ± 8.98) and the median SI value was 2.98, indicating moderate antiviral 
selectivity for 2-Thio-6- Azauridine and it ranged from 0 - >43.25 during this period. However, the 
closeness of the mean and median values indicate that the present execution of the SOP is consistent and 
repeatable. 

The mean Antiviral Index 25% (Aly) value was 14.64 (SD ± 16.58). Tie median AI-, value 
was 7.68 (range 0.85 - 66.52). The mean Antiviral Index 50% (AIj^ was 12.86 (SD ± 11 »2) with 

a median of 11.01 (range 0 - >45.12). This indicates that 2-Thio-6-Azauridine does not consis'ently 
reach 50% antiviral reduction levels. The mean Antiviral Index 95% (AI«*) was 0.32 (SD + 1 9) with 
a median of 0 (range 0-> 12.02). 

The mean Antiviral Inhibitory Concentration 25% (ICy) was 3.03 /tg/ml (SD ±14) The 
median IC^ value was 2.9 /xg/ml (range = 1.03 - 8.05 /ig/ml). The mean Antiviral Inhibitory 
Concentration 50% flC^ was 4 ^g/ml (SD ± 10.07). The median IC* value was 4.75 Mg/ml (range 
= 0 - 94.2 Mg/ml). This discrepancy indicates that the control compound 2-Thio-ó-Azauridine does not 
consistently reach 50% reduction levels. The mean Antiviral Inhibitory Concentration 95% (IC«*) was 
0.24 uglmi (SD +. 1.44). The median I€93 value was 0 /ig/tnl (range 0 - 8.98 /ig/ml). 

The average maximum antiviral inhibitory level of 122 2-Thio-6-Azauridine tests (Figure 41-B) 
was reached at 10 /ig/ml of the compound with 55% antiviral effect. Further increase of the drug 
concentration Joes not improve its antiviral activity. Maximum antiviral effect (-57%) was found with 
a simultaneous - 10% cytotoxic suppression. Above 10 /ig/ml concentration the antiviral protection 
levels off to - 30% reduction level at 100 Mg/nd, while simultaneously the 2-Thio-6-Azauridine becomes 
maximally toxic (-45%). 
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2-THIO-6-AZAURIDINE - VS - JE VIRUS 

□ Mean % 
Viral CPE 

CONCENTRATION 0*g/ml) 

+ Median % ¿Mean % Cell 
Viral CPE Viability 

¿Median % Cell 
Viability 

% Viral CPE * Cell Viability 

Com. (¿g/aft 1 1# 32 10A 
•-B 1 3¿ 10 32 I0A ' 

Meaa 

Mediu 

Sid. Dee. 

99 M 70 43 31 M 

100 M 73 4é 32 66 

0 03 0Q3 0 13 011 0 20 0 16 

96 97 07 17 61 37 ! 

* 99 100 91 67 36 

0.03 0 05 0 06 0.13 0 13 0 

Figure 41-B 
Average Antiviral and Cytotoxicity Values for 122 Positive Control Compound Tests 



4-3-31-2 Nîi»imum Antiviral EfTyct of :-Thio-6-Azmiridine vs IE ViriK; 

A har graph scatter plot (Figur 42-B) depicts the distribution of the maximum antiviral reduction 
values of all 122 control compound assays for 2-Thio-6-Azaundine. The results indicate that the average 
maximum antiviral reduction obuined with the present SOP is around 61% (SD ± 15.95) reduction 
levels. The maximum reduction levels vary from 29 - 100% but remain quite consistently around the 
median of 59.5%. The assay control values give a relatively broad, bell-shaped distribution cunc. This 
indicates quite a consistent day-to-day performance of the control compound in the JE-MTT assay. 

Recommendations: 

Based upon the data obtained in parallel studies with Seienazolurin, we recommend that 2-Thio-6- 
Azauridine (AVS #6724) be used as a second control compound against JE virus. It's overall 
performance is much better than the present control, Selenaroftirin. It is readily available from Sigma 
Chemical Company, it is inexpensive and works as effectively at low drug concentrations as 
Seienazolurin. 

Variation of the Maximum Antiviral Effect 
JE Virus - VS - 2-Thio-6-Azauridine 

Figure 42-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 122 Control Tests. 
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CdlMlar ÇvttftttXicilY Of 2-1hio-6-A2aUriding V. >F Vin.«; 

, ¿kCuntrtfl CtfmPQUnd-CvtHtHxicitv Performant Th« 122 cytotoxicity values of the positive 

>eïrii«omfÜUnd-,2-,'IÏ‘0'6'AZÂUr“line 3150 very consistent- Th« mean cell Toxic Concentration 
¿5% (TCjj) was 32.85 ¿ig/ml (SD ± 27.08) and the median was 24.7 pginù (range of 2 9 - >100 

Mg'mJ). The mean cell Toxic Concentration 50% (TC») value was 87.31 Mg/ml (SD ± 25 6) and the 

med.an was 100 Mg/ml (range of 8.4 - > 100 ug/ml). The mean cell Toxtc Concentration 95% (TC*,) 

value was 99.37 ng/ml (SD ± 6.5) and the median was 100 Mg/ml (range of >32 - > 100 Mg/ml). 

As can he seen from Figure 41-B, the toxicity starts to become measurable above the 
concentration or 3.2 Mg/ml and the maximum toxicity has not been reached at 100 Mg/ml. 

When the cytotoxicity reaches around 10% (10 Mg/ml). the control compound (2-Thio-6- 

A/aundtne) loses its maximum antiviral effect (55%). Above 10Mg/ml the antiviral protection of 2-Thio- 

6-Azauridme starts to decrease down to ( - 30%). 2-Thio-6-Azauridine becomes maximaily toxic at 100 

Mg/ml concentration (40%). The highest 2-Thio-6-Azauridine concentration tested in these assays was 

rr 2-Thio^-Azauridine has a definite cytotoxic suppression on cellular metabolism and growth The 
1^23 and IL» toxicity can be achieved with relative consistency at 100 Mg/ml. 
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4 J J.1.4 
Plate Quality Cell Utd and Virus Load Parameters 

JLuundmc); 

ÍL Ccnu>.’| (.^mPVUnd-Ctfll LujJ Pertormance: A bar graph scatter plot of the mean cell control 
(O D reading) of 122 control assays is plotted in Figure 43-B The results indicate that the cell O.D. 
readings reached a mean of 1.200 (SD ± 0.098) with a median of 1.194 (range of 0.866 - 1.429) This 
indicates that a uniform and equal number (18.000 ceils/well) of cells are oemg loaded into every well 
in the ‘>6-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

¿E-li’ni’X'l U'^tvtnd-Vinis UjJ PgrtvirmiinpL a bar graph scatter plot of the mean virus load 
° D refdinKi of lhe !22 control assays is presenteu in Figure 44-B. The results indicate that the 
average load O D reading is 0.324 (SD ± 0.102) with a median of 0.330 (range of 0.080 - 0.558). This 
demonstrates that a good cell destruction is taking place and a uniform load of virus (32 TCIDod is 
administered on the cell monolayer with very consistent viral CPE results. 

J-E'Ci'niP.’l Cump^und-Assav Differential Performance- A bar graph scatter plot of the mean 
O D differential values of the 122 control assays is provided in Figure 45-B. The results indicate that 
the average differential O.D. reading is 0.876 (SD ± 0.121) with a median of O.PQ (range 0.533 - 

1-5) The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 88¾ measurement 
accuracy. 

tximilONOI nil MKI S II IIVII, ( OMIUH s 
Il \ Mil s \ s .. Mlllo.h. \/ VI UIHIM 
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4 J.3.1.5 Qygrall JE-Plate Quality Controls: 

LoJ Ptfrt^rman^ a har graph .caner plot of the overall mean cell control 
(0| n read.ng) of 3342 accepted assays is plotted m Figure 4M:. The results indicate that the overall 
cell O.D. readings reached a mean 1.180 (SD ± 0.121) with a median ofl. 183 (range of 0 S04 - 1 604) 

™'í "n tu*Z * nUmbef <18-000 ¿ei,5/wd|) of are being loaded into every 
the 96-we I plate during the day-to-day operation. The cells reduced MTT to formazan giving 

maximum blue color uniformly and consistently. 8 * 

n n ^-^rdl-V'W Ud PtfrfrrmarKg- a bar graph scatter plot of the overall mean virus load 
O D readings of the 334. accepted assays is presented in Figure 44-C. The results indicate that the 

Tr»?™ ° ? readm8 iS 0-30: ,SD ± °-108) with a median of 0 307 <ran§e of 0.002 - 
n£rin 1S de^,nstr‘Ues1tha, a reasonable cell destruction is taking place and a uniform load of virus 
(J- IUD50) is administered on the cell monolayer with consistent viral CPE results. 

ditf^n/.o ^^1 A bar 8raPh meaner plot of the overall mean O.D. 
differential values of the 3342 accepted assays is provided in Figure 45-C. The resuits in licate that the 

fTn'i 0 ? reâding iS 0 878 ,SD ± °-,29) wiúí a median of 0 873 «range 0.444 - 
1.35 1 The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 

íc urâ^ U3nSl y repeatable durin8 ^ay-to-day operation with close to 88% measurement diiuraiy. 

GRAPHIC ILLUSTRATION O' r'IE OVERALL PLATE VARIATIONS 
OBSERVED WITH AL vCCEPTED JE PLATE DATA 

1 I I I Ml \|)i ( n\ I Kill s 
I'UIMUO M KI IN i 

-f 

' lltl S III) Mil I (INI Kill s 
ll'KIM vm M III I N i 
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'»IM K \|. Ilf \M 

Figure a3-C 

AIM . 

CL 
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Figure 44-C 
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4.3.3.2 

i 

■IE-Antiviral Activity Rwults: 

PniSS with 9^1¾ Antiviral Reduction Lgvels: Out )f the 3342 actual single drug tests. 12 
new compounds demonstrated excellent antiviral activity having antiviral reduction values of equal to or 
better than 95 %. This represents around 0.4¾ of the ct mpounds having antiviral activity at this excellent 
reduction level. These data is summarized in Table 13. Compounds AVS-11679, 9589. and 11506 
demonstrated the greatest in vitro promise having TATs that ranged from 42 - 57 and SI values tha. 
ranged from 9 - 39. Six compounds demonstrated moderate antiviral activity with TATs that ranged from 
14 - 29 and SI values that ranged from 0.5 - 9.7. 

Table 13 
AVS Compounds Active Against Japanese Encephalitis Virus (JE) at AIQ5 Level 

AVS Ship- Teat Diff- 
No. m«nt* Pat* rnti. IC 95 TC 95 AI 95 SI TAI 

JE 11679 81 
JE 9589 79 
JE 11506 81 
JE 9916 79 
JE 9416 82 
JE 11224 80 
JE 11155 78 
JE 9414 81 
JE 11376 81 
JE 11238 80 
JE 10429 83 
JE 9590 79 

10/09/91 0.691 
05/02/91 0.657 
07/31/91 0.720 
06/12/91 1.135 
09/04/91 0.765 
10/09/91 0.785 
10/10/91 0.913 
10/08/91 0.647 
07/18/91 1.075 
09/25/91 0.856 
10/17/91 0.904 
10/02/91 0.648 

6.52 30.90 
90.30 > 320.00 > 

911.00 9660.00 
909.00 > 3200.00 > 
30.80 > 320.00 > 
29.80 32^.00 

293.00 > 320.00 > 
931.00 > 1000.00 > 
945.00 > 3200.00 > 
302.00 > 320.00 > 
302.00 > 320.00 > 
945.00 308.00 

4.74 
3.54 > 

10.60 
3.52 

10.40 
10.75 
1.09 > 
1.07 > 
3.39 
1.06 > 
1.06 
0.33 

38.91 > 56.90 
8.85 > 46.62 

12.34 > 42.38 
S.82 29.14 
9.74 > 28.75 
3.58 > 24.89 
2.38 > 22.52 
2.04 > 15.72 
0.46 > 13.97 
1.79 > 8.60 
0.49 > 8.20 
0.23 > 5.86 

i 

i 

i 

i 
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* 

flsw Prags wiiù Antiviral Reduction Levels- Out of the 3342 actual single drug tests 70 
I- ^Pounds demonstrated good antiviral activity, having antiviral reduction values equal to or better 
than 50%. This represents around 2.0% of the test compounds being active at this good antiviral 
reduction leve!. These compounds are summarized in Table 14 according to the highest Total Antiviral 
Index (TAI). AVS-11796 and 11907 demonstrated the best TAI’s of 28 and 24% and Si’s of 6 8 and 

1' ' TP^’fLVely- 0ther comP°unds demonstrated moderate antiviral activity, having TAI’s that ranged 
from 0-22% and Si’s from 0.4-4.2. « ..u.BCu 

Table 14 
Compounds Active Against Japanese Encephalitis (JE) at AIjo Level 

AVS 
No. 

Ship¬ 
ment# 

Test 
Date 

81 
77 

79 
79 
79 

•* VIRUS JE 
JE 11796 82 
JE 11907 82 
JE 9909 
JE 9202 
JE 11717 82 
JE 10031 79 
JE 11897 82 
JE 9248 77 
JE 11495 81 
JE 11583 81 
JE 11223 80 
JE 11597 81 
JE 11403 81 
JE 11577 81 
JE 11451 81 
JE 11044 78 
JE 11467 81 
JE 9439 
JE 9970 
JE 9990 
JE 10030 79 
JE 11622 81 
JE 11463 81 
JE 11844 82 
JE 11830 82 
JE 9433 80 
JE 11045 78 
JE 11639 81 
JE 9430 80 
JE 11043 78 
JE 11895 82 
JE 9429 80 
JE 11847 82 
JE 11584 81 
JE 11827 82 
JE 9255 77 
JE 11122 78 
JE 11580 81 
JE 11206 80 
JE 11101 78 
JE 11910 82 
JE 11832 82 
JE 9450 
JE 9235 
JE 9446 
JE 1150U 81 
JE 11621 81 
JE 11941 82 

79 
77 
79 

08/21/91 
09/26/91 
07/10/91 
02/27/91 
09/26/91 
07/03/91 
08/29/91 
02/14/91 
07/31/91 
08/07/91 
07/10/91 
08/07/91 
07/23/91 
08/07/91 
07/31/91 
10/10/91 
07/30/91 
04/24/91 
06/18/91 
06/19/91 
07/03/91 
08/08/91 
07/30/91 
08/22/91 
08/21/91 
10/08/91 
04/04/91 
08/13/91 
07/10/91 
04/03/91 
08/29/91 
07/10/91 
08/22/91 
08/07/91 
08/21/91 
10/10/91 
04/17/91 
08/07/91 
09/24/91 
04/11/91 
09/26/91 
08/22/91 
10/02/91 
02/14/91 
04/24/91 
07/31/91 
08/08/91 
09/24/91 

Diff- 
rntl. 

0.573 
1.040 
0.784 
0.849 
0.946 
1.022 
0.697 
0.767 
0.779 
0.725 
0.8< 7 
0.864 
0.766 
0.774 
0.661 
0.932 
0.853 
0.682 
1.024 
:.014 
1.022 
0.886 
0.851 
0.952 
0.879 
0.752 
0.963 
C.965 
0.799 
0. 779 
0.902 
0.799 
0.955 
0.898 
0.919 
0.950 
0.465 
0.831 
0.771 
0.614 
1.076 
0.923 
0.848 
0.764 
0.897 
0.683 
0.886 
0.891 

IC 50 

56.60 
14.70 
60.40 

508.00 
26.00 

277.00 
10.40 

1270.00 
50.50 

684.00 
18.30 

534.00 
15.80 
33.60 

543.00 
19.10 

510.00 
158.00 
402.00 
169.00 
59.00 
4.91 

217.00 
17.60 

706.00 
590.00 
171.00 
2.60 

17.80 
1330.00 
47.70 
64.70 
94.60 
9.74 

63.10 
2810.00 
902.00 
20.90 
70.80 

232.C0 
205.J0 : 
731.00 
67.10 

896.00 
66.40 

684.00 
230.00 
244.00 : 

-- «0 

590. 
320. 
320. 

2030. 
320. 

1840. 
59. 

3200. 
304. 

1770. 
94. 

2040. 
80. 

245. 
2200 
193 

2030 
320 

1710 
839 
311 
19 

1270 
63 

2220 
2100 
660. 
17, 
59 

6330. 
148. 
210. 
650. 
64. 

262. 
6000. 
2100. 

92. 
203. 
660. 
320. 

2360. 
186. 

1840. 
199. 

1950 
861 
320 

00 
00 
00 
00 
00 
00 
90 
00 
00 
00 
30 
00 
90 
00 
00 
00 
rr 
.00 
.00 
.00 
.00 
.30 
.00 
.40 
.00 
.00 
.00 
.30 
.00 
.00 
.00 
.00 
.00 
.20 
,00 
.00 
,00 
,10 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 : 
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AI 50 

10.44 
21.72 
5.29 
3.99 

12.30 
6.64 
5.77 
2.52 
6.02 
2.59 
5.17 
3.82 
5.12 
7.29 
4.05 
10.09 
3.98 
2.02 
4.26 
4.97 

27 
93 
85 
61 

3.15 
3.56 
3.85 
6.66 
3.32 
3.47 
3.11 
3.25 
6.87 
6.59 
4.15 
2.13 
2.33 
4.41 
2.87 
2.35 
1. >6 
3.23 
2.77 
2.06 
2.99 
2.85 
3.75 
1.21 

SI 

6.82 
2.10 
4.90 
2.82 
3.65 
4.19 
3.80 
2.52 
4.00 
1.55 
3.38 
2.74 
3.23 
3.57 
2.94 
3.29 
2.83 
2.02 
2.42 
3.14 
3.28 
2.45 
3.29 
2.57 
2.07 
2.63 
1.79 
3.84 
2.17 
2.42 
1.54 
2.40 
2.50 
2.78 
2.51 
0.34 
1.59 
2.51 
2.04 
1.91 
1.56 
2.04 
1.77 
1.30 
2.06 
1.91 
2.34 
1.21 : 

TAI 

28.24 
24.07 
22.13 
21.97 
21.60 
20.27 
20.10 
19.70 
19.14 
18.74 
18.03 
17.89 
17.59 
17.15 
16.79 
16.51 
16.48 
16.10 
15.88 
15.64 
15.52 
15.15 
14.78 
13.93 
13.61 
13.43 
13.06 
12.69 
12.50 
12.42 
12.39 
12.26 
11.83 
11.59 
11.45 
11.00 
10.84 
10.47 
10.34 
10.33 
9.90 
9.44 
9.34 
8.93 
8.88 
7.75 
7 65 
7.55 
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Tabla 14 (Coat'd) 

AVS 
No. 

Ship- 
nontl 

JE 9199 77 
JE 9449 79 
JE 11076 70 
JE 11604 81 
JE 11489 81 
JE 9184 77 
JE 11722 82 
JE 11349 81 
JE 11805 82 
JE 11575 81 
JE 11911 82 
JE 10478 83 
JE 9826 
JE 9669 
JE 11207 80 
JE 11535 81 
JE 11527 81 
JE 9225 77 
JE 9448 
JE 9227 
JE 11536 81 
JE 9221 77 

79 
79 

79 
77 

Tast 
Data 

02/27/91 
04/24/91 
10/10/91 
08/07/91 
07/31/91 
02/07/91 
08/14/91 
07/17/91 
08/21/91 
08/07/91 
09/26/91 
10/23/91 
06/05/91 
05/15/91 
09/24/91 
08/06/91 
08/01/91 
10/09/91 
04/24/91 
02/14/91 
08/06/91 
10/09/91 

DUf- 
rntl. 

0.998 
0.924 
0.838 
0.952 
0.791 
0.785 
0.847 
0.816 
0.901 
0.910 
1.076 

907 
212 
925 
884 

0.731 
0.952 
0.675 
0.924 
0.853 
0.862 
0.842 

IC 50 

765 
63 

2640 
647 

21 
89 

238 
749 
300 
790 
294 
227 

71 
176 

97 
855 
814 
320 
219 
283 
277 

2450 

.00 

.10 

.00 

.00 

.40 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.40 

.00 

.60 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

TC 50 

1610 
169 

6090 
1790. 

56. 
194. 
590. 

1770. 
636. 

1830. 
320. 
52. 

165. 
320. 
175. 

1610. 
1560. 
528. 
320. 
485. 
415. 

2090. 

.00 

.00 

.00 

.00 

.40 

.00 

.00 

.00 

.00 

.00 

.00 

.30 

.00 

.00 

.00 
00 
00 
00 
00 
00 
00 
00 
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AI 50 

2.10 
2.68 
2.31 
2.77 
2.64 
2.18 
2.48 
2.37 
2.12 
2.31 
1.09 
0.23 
2.31 
1.82 
1.80 
1.88 
1.91 
1.65 
1.46 
1.72 
1.50 
0.85 

SI 

0.90 
1.42 
1.57 
1.68 
1.62 
0.96 
1.62 
1.41 
1.45 
1.44 
1.09 
0.12 
1.15 
0.08 
1.05 
0. 31 
0.9° 
0.93 
0.40 
0.80 
0.44 
0.62 

TAI 

6.96 
6.89 
6.45 
6.43 
6.26 
6.09 
5.99 
5.70 
5.62 
4.97 
4.86 
4.5* 
4.36 
4.23 
3.50 
3.04 
2.89 
2.61 
2.39 
1.79 
0.91 
0.00 
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¿ÜLW Drugs with Antiviral Reduwtitfn Levels; Of the J342 actual single drug tests. 143 new 
compounds demonstrated moderate antiviral activity, having antiviral reduction values equal to or better 

reduction level11* '*'**"* 4 3% of ,est «^Pounds being aaive at this minimal antiviral 

th¡. ge?eraJ’ W,hen ¿0mpared t0 ^ 95% ^ 50* “‘¡v^al activity categories, the compounds in 
dm (-5% category do not appear to have any significant antiviral promise and probably do not need to 
be presently confirmed any further. v j ™ ..m ..ecu .u 
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4.3.3.3 Confirmatory Assays: 

Some of the compounds were sent to us in more than one separate drug shipment. Th?¿e 
compounds were tested more than once. Data from the confirmatory assays are summarized in Table 
IS. If a compound showed .>.50% reduction in CPE during this contract period, then it was considered 
a candidate for confirmatory testing. The confirmatory tests are from active compounds taken from the 
prescreen and primary MTT assays. Out of 58 confirmatory tests, 41 compounds were confirmed active 
during this reporting period and the remaining 17 compounds gave conflicting results. The criteria for 
activity is that the confirmatory test has to show .>.25% reduction in CPE. Failure to confirm the activity 
in these compounds was probably due to differences during the assay conditions: 

1) In confirmatory assays the concentration range is adjusted to a more accurate semilog scale 
to maximize the TAI window. 

2) Differences in the "differential" of the two runs can cause the compound to read positive or 
negative, falsely. The variability in the differential can cause false positive or negative bias to 
be introduced into the calculations, thus reflecting the variability in the maximum activity of the 
compound. 

3) The metabolic rate, cell and virus load/well, age, and passage number of the cells may cause 
the above observed variability in the confirmatory results. 

4) Problems associated with stability and storage of the compound (i.e., different lot numbers, 
solubility, light sensitivity, hygroscopic, etc.). 

5) Problems associated with technical execution of large numbers of plates by different 
technicians. 

During this reporting period the overall confirmatory rate against JE was 71 %. The conflicting 
results should be retested at a later date based on the availability of the compound. 

Some of the compounds have not been confirmed due to the discontinuation of this project by the 
sponsor. 

RWQmPWdalions of JE-Act>ves Based Upon the In Vitro Results with MTT Assay 
(Vero Cells). 

Based upon the in vitro results with the MTT assay (Vero cells) we recommend the following: 

1) Compounds with the highest TAI in the 95% activity category that have confirmed results 
with the exception of "colored" compounds should receive the highest priority for further profile 
studies and in vivo animal testing. 

2) Compounds with the highest TAI in the 50% activity category that have confirmed results 
with the exception of "colored" compounds should receive the next highest priority for further 
profile studies and in vivo animal testing. 

236 Southern Reacarch Inatnute 



T
a
b
le
 I

S
 

C
o
n
fi
rm

a
to

ry
 A

ss
a
ys

 f
o

r 
C

o
m

p
o
u
n
d
s
 A

c
ti
v
e
 A

g
a
in

s
t 

Ja
p

a
n

e
se

 E
n

c
e

p
h

a
lit

is
 V

ir
u

s
 (

J
E

) 

u »- » « » * 

« scss 

'••a**' 

V o o c( (¾ 
o o rg •- 

S 83S8 

S 8888 

“ Sill 
A A A A 

S 8828 
U O O Kl o 

2 ssaa 
— o o > rj 

2 8888 

A 

2 8828 

á¿8« 

A A 

«382 
« d 

A 

8388 
d d d d 

•» 

A 

S888 

♦ ♦ ♦ ♦ ♦ 

^ ^ O* ^ * p* S £ 
¿ d ¿ d d 

AAA 

SS^SSI 
d d d d 

A 

38888 
o c» o o o 

asaac: 
o o o d d 

u o o o 

AAA 

8888 
d d d d 

8582 U> d d d 

«238 
d d d d 

3388 
d d d d 

S8833 
o d d d d 

83285! 
d d d d d 

A 

8885 = 
d d d d d 

53333 
o d d d d 

C82S: 523332 28 2588 8332 =835:5 
3^22 3820~2 5:2 ¿«o* ni « o « 2 o ~ « 

_''A*AA * * A*AAAAÄ 
2^* 855882 83 5883 8883 385 = 5 
3 ° 2 ■* o««oo« -Ai AIOOM oooo MNmmni 

2888 280888 58 2888 8888 82888 
v-000 »000000 00 ddoo dddd ddddd 

a a A 
8888 S85S88 »8 5252 8888 S88S8 
2228 "5-22 - «•«- §§|| -2"2 

AAAA AA AAA A A * A A A A A A A A A 

0888 888888 88 5888 8888 8C888 
0000 000000 5 d 0000 ¿¿¿o' ¿¿¿¿¿ 

8825 83288S 22 3883 

fi S258 8885 8525» 
5 <Mm«¿ ¡Q¿¿¿ ¿ ¿ ¿ 

2 8888 

“ üúi 
a 8858 
2 ¿323 

2 228 
d d d d 

5383 

!* U 

¿ 3êSI 5^53 
o oddd dddd 

5* 3 3 S 

:s ^=8 
852 = 

Sill 

2 888 
555 O A4 O 
X. >K Vi 

08 = 
a - 

fil m « 31 

5o 222; 
< M A4 ai rv r 000« 

3 A4 A4 d 

un 0000 

A A 

22222 
d d d d d 

83533 
o d d d d 

V V 

^ 
.5532 

d d d d d 

SISil 

|??îï 
o »A IA A# 
O A4 •« O •- 

323 = 3 

- 3 ! a# A4 3 A4 A4 

55555 00000 

2025 

A A 

8S83 
O A4 O <j> 

A A 

38»2 

8C3C 

A 

ssac 
d d d 

O « »0 O O IA A4 d 
— A4 

285225 55 
d O A4 d d A4 dd 

A A 

55288= 32 
O A4 o O 0 0 dd 

5253 
dddd 

A V 

8885 
¿ ¿ ¿ ¿ 

S3285IC S3 
5 n! ¿ ¿ ¿ ¿ ¿5 

O o O O •- I 
A4 a# 40 A4 ^ I Sí 

A» 40 A4 •- 40 O •- 

3228 253825 52 
ooo>- ¿«-'¿¿¿¿ ¿ o 

8 = 85 
dddd 

A 

5353 
oddd 

A V 

8588 

888ß 
oddd 

8888 

ém 
A A A 

8888 
¿ ¿ ¿ ¿ 

ß 

8885 
0' ¿ ¿ 5 

8888 

nii 
A A 

8888 
O ¿ M ¿ 

B3 

322 = 2 
« O K ¿ « 

A A 

2222 = 
40 d •- A4 d 

% A 

85256 
d d d d d 

52838 
d d d d 

CS822 
^ A4 O d d 

A4 •- »O ># X 
a# «» A4 ^ 

o o d d d 

tSsä sSssäsi H ~gîî gsâï SèSsi 

*535 

888» 

S = 5 
333 

A4 A4 A4 A4 

S88Í11 «1 

*2 
23235= 22 
X X X A X X XX 

3385=3 33 

55 - 

5=55=5 32 

il 

ssSS 
888» 

822 = 
3=53 3233 

125g 

8885 
222; 

3553 a 5 5 a 

5555 SCee 2222 2822 

• ► to g ► 

SSiSÂ 

88885 

0*-OA4*- 
X X X X X 

338 = 3 
O 

33253 

un 

ri 

S
* 
m

il
it
e
n
t 

k
c
 
.«

.t
ti
v
.i
l 

II
«

: 
(
Il
u
te

 



• • • • • 
J 



• • 



• • 
U 



1 
2 

H 

S 

« U fr¬ 

íe 

s 
U 

♦ I 

58 
d d 

» 8 
~ d 

88 
d d 

88 

si ÍM 

88 
d d 

as 
d d 

88 

li 

88 
«° 

^ 8 
fri d 

♦ ♦ 
as 
d n! 

88 
d d 

33 
¿8 
3S 

38 

58 
e* d 

88 
8 S 

88 

r 
33 

♦ ♦ ♦ ♦ 
S *4 fri «O m on. 

A A 

8 5 SS 
O «J *^04 

38 88 
o ^ o d 

A 

38 88 
ii §§ 
Al (A IA IA 

A AA 
38 88 
d iA d d 

% 

sa ta 
O Al IA d 

A 

as 38 
»S « 

A 

88 33 
°À sa 

♦ ♦ ♦ ♦ ♦ 
33 5SS 
ss ¿a* 
AA A 

fri ^ O» 
* . ^ ®¡ 
fri fri d 

SC 8«8 
RS 

88 383 
SS saa 

53 SS 3 

¢3 ses 

£ 

s 

> 

3 
fr« 

ñ 
i 

M 
S 
O 
S fri 
H 
5 
Í 
>* 
•* 

J 
> 

M 
S 

M 
5 
X 
w 

S 
2 

I 

3 
3 
£ 

\ 

8 ? «, 
I î 
o • w 
* s s 

33 388 I I 

$ I 
r « 

! ! 
* g 

*5 
» î 

¿ 5 
s 8 u 
S 

2 * 

■ s 
à t 
^ « 
w 

g • 

l 

I 

g 
: 

sa 

sa ssfc 
fri fri «-* d fri 

I ¿? 

s 
U 
t— 

K 
U 

3°1 

88 
«• 

;3 
d d 

sa 

sa sa 3s gas 
woi fri^fr fri fri dg^ 

A A 

a_ 38 S8 83 g£3 
25 3§ 33 SS 0'¿>" 

? 
O U 
fr« 

S o u a 

g 
8 u 

? 

J 

s - 
Í * 
8 2 

1 w C. » 

J5 " 

î 

> * 

* «rf 

SC 

C 5 >1 « 
fr# .r* 

ï! 
S 3 
■ y 

fs 
5 g 

K 
M 
S I S 

j«k fr« 

I 3 
ï ï s ? I 

M 
« 

SS'*’ g 

o o o e 

88 

ii 
n 
d < 

la 

83 33 38 852 
5« ¿Si "g -oV *D 

2 

e « 
*« •— 

s & 
n 
» 

85 M 38 155 : Il i ï| : I I An *_*' —5- O —* u _ c ® 

g 
g u 
>A 

o 
• s — u 
• ^ 

fr« fr« 

! 
— > 
? 5 

«:î 

ï 
I 

y 
P 
> 

1 

2 - 

I ? u « 

T I 

u 

ï - 
° « A| 

3 

I 
i 

í I 

♦ o >«. ^ •• fri 2 2 fri ►- fri 

- £ 
a I 

§3 

as 

gg 

as 

gg 
33 

o O O O — o *- 

“2 ** ►► s o a 
33 est £3 C53 

Il II II SS SS SS sss 
îà 

Ofr- o«-^ 

eg 38 33 5SS 
ss se as ggg Z. Z ^ ^ *4N| -O -o O 

■ 

M 

s ? 
î s 

Suc -« 
r ^ • 

•o 
i 

:>S fr« w 
5 : 

i 

1 s î *« «B 
2 S 2 M fr« 
asa 

s 
S 2 
£ « 

• t 

S 2 
S « 

5 s S < 3 5 3 

» 

» 

• • • 



4 3 4 Venymlan Euuine Encenhulomvfliti^ Virus (VD: 

The lotai output of ^'E-testmg during this reporting periotí is summarised in monthly increments 
in Figure 46. During this period 3892 tests were performed against VE-virus with MTT-assay format. 
Out of these, 202 were control compound assays-Selenazoturm (AVS-0253) and 111 were control 
compound assays - 2-Thio-6-Azauridine (AVS-6724;. One hundred eighty-six tests were internJ (+■ + +) 
virus load, cell load, and other quality control tests Seven tests were considered unsatisfactory based 
on the criteria of the quality controls set during this reporting period. The rest, staling 3386 were actual 
single drug assays. The total number of assays represents approximately 69% above our yearly 
contractual obligation (i.e. 3386/2000). The 7 unsatisfactory tests represent a 0 2% rejection rate based 
on present quality control parameters for the VE virus. 

Out of the 3386 test compounds, 174 demonstrated antiviral activity at greater than 50% reduuion 
levels. This represents around 5% of the tested compounds having in vitro antiviral activity against VE- 
vims. The remainder, 3212 compounds (95%), are to be considered inactive with this assay protocol. 

TOTAL NUMBER OF TESTS AGAINST 
VENEZUELAN EQUINE ENCEPHALOMYELITIS VIRUS (VE) 

Figure 46 

KPC (Positive Cor. >1 - 2-Thio-6-Azauridine) = 
Quality Control Tests = KPC (Positive Control - Selenazofurm) = 

(+ + + +) (Internai virus and Cell Load Controls) = 
(UT) Unsatisfactory Test (QC rejects) = 

Accepted Single Drug Tests * 

111 
202 
186 

7 
3386 

Total Number of VE Tests = 
3892 
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4.3.4.1 

4.3.4.1.1 

VÇ-QualitV ConlrnU: 

Anliyiral Activity of Sdenuzofurin vs VE Virm; 

Cvniftfl C^mpuund-Antivirai Pgrt'orman^g; Selenazoftirin (AVS-0253) has been the primary 
control compound against VE in these MIT-assay screens. The mean and median antiviral inhibition and 
cytotoxicity patterns of the positive control drug (Selenazoftirin) are illustrated in Figure 47-A. 

.• comro1 ,ests Peril)rm«l w'th Selenazoftirin gave a mean Total .Antiviral Index (TAD 
ot .6% (SD ± 16) and the median value was 22.5%. The TAI measures the overall antiviral 
effectiveness of the compound and it ranged from -1.3 - >71% during this period. The mean 
Selectivity Index (SI) was 10.57 (SD ± 25.16) and the median SI value was 3.11, indicating poor 
antiviral selectivity for Selenazoftirin and it ranged from 0 - > 182% during this period. However, the 
closeness of the mean and median vaines indicate that the present execution of the SOP is consistent a. J 
repeatable. 

The mean Antiviral Index 25% (AI^) value was 18.39 (SD ± 39.5). The median AD, value 
was 6.43 (range 1.0 - >.59.68). The mean Antiviral Index 50% (AI,«) was 63 59 (SD + 31 15) with 
a median of 57.94 (range 0 - >219 23). The mean Antiviral Index 95% (AI«) was 1.33 (SD + 7 I) 
with a median of 0 (range of 0 - >55.9). ^ — 

The mean Antiviral Inhibitory Concentration 25% (IC25) was 0.72 jig/ml (SD ± 0 618) The 
median 1C«, was 0.611 ^g/ml (range <0.32 - 6.34 Mg/ml) The mean Antiviral Inhibitory 
Concentration 50% (IC*) was 2.84 Mg/ml (SD ± 9.68). The median ICM value was 1.31 ng/ml (range 

jmean Anf irai Inhibitory Concentration 95% (IC«) was 0.117 ug/rnl (SD 
0.641) The median IC9, value was 0 jig/ml (range 0 - 5.96 Mg/ml). This discrepancy indicates that 

the control compound Selenarcfurin does not consistently reach 50 or 95% reduction levels. 

The average maximum antiviral inhibitory level of 202 Selenazoftirin tests (Figure 47-A) was 
reached at 3.2 Mg/ml of the compound with 70% antiviral effect. Further increase of the drug 
concentration does not improve its antiviral activity. Maximum antiviral effect ( - 70%) was found with 
a simultaneous -20% cytotoxic suppression. Above the 3.2 Mg/mJ concentration the antiviral protection 

m«im^y toxic (-50ríUCt,On ^ ^ simulUneous|y Selenazoftirin becomes 
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SELENAZOFURIN -VS- VENEZUELAN EQUINE ENCEPHALITIS (VE) 

• :3 : :o 10 co 

CONCENTRATION (>tg/ml) 

+ Median % QMean % Cell ¿Median % Cell 
Viral CPE Viability Viability 

% Viral CPE_%Cell Viability 

Coot. (#4(/ml) •-J2 1 10 32 100 1 3.2 10 32 100 

Men 

Mctiaa 

SUL Dev. 

96 36 32 40 46 49 

91 31 31 40 47 49 

0 06 0 17 0 15 0 12 0 10 0 10 

9« 93 7« 62 37 54 

100 90 7« 61 S3 53 

0 04 0 07 0 13 0 12 0 10 011 

Figure 47-A 
Average Antiviral and Cytotoxicity Values for 207 Positive Control Compound Tests 

□ Mean % 
Viral CPF 
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4.3.4.1.2 Minimum Antiviral Effect of Sdenaznfurin vs VE Vinis (\F\-. 

^ *n^Ph ÎCattCr pl0t (F1*ure depicts the distribution of the maximum antiviral reduction 
values ot all 202 control compound assays for Selenazohirin. The results indicate that die averaee 
maximum antiviral reduction obtained with the present SOP is around 69% (SD ± 13 4) reduction levels 
The maximum reduction levels vary from 42 - 100% but remain quite consistently around the median of 
69%. The assay control values give a relatively broad, bell shaped distribution curve. This indicates 
quite a consistent day-to day performance of the control compound in the VE-MTT assay. 

. vi: Durm8 11115 Period the positive control compound performance criteria for Selenazohirin versus 
E virus was set at .5% reduction level. All assays in which Selenazofurin did not meet this 

accepted quality control level (_>25%) were rejected (i.e., 7 unsatisfactory tests). 

Sin« Selenazofurin is only marginally active against VE virus.better quality control compounds 
are needed. However, regardless of the poor performance of the VE quality control drug Selenazofurin, 
around 174 different compounds have equal or better antiviral activity against VE virus than AVS-0253 
Some of these could certainly be used as a b-.tter in vitro antiviral control compound in this large-scale 
antiviral screening program. 6 

Variation of the Maximum Antiviral Effect 
VE Virus - VS- Selenazofurin 

t 

10 r 

; ~ h r 

” •• h 

mm 
'*******ae*je>?>y?y ; 

PERCENT CPE REDICTION 

Figure 48-A 
Maximum Antiviral CPE Reduction (%). 

Summary of 202 Control Tests. 

ft 

ft 

ft 

ft 

ft 
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Cellular Cvtotoxicitv of Sgimazofurin yS vf vir.l<; 

The 202 cytotoxicity values ot the positive 
■Hie mean cell Toxic Concentration 254¾ 

VE-Ctfnuul Cunuwund-Cvtotoxieitv Performance: 

control compound Selemuohirin are also very consistent. ... WC11 ^«ncenirauon ¿w 
(TCJ5) was 10.3 Mg/nil (SD ± 20.11) and the median was 4.63 Mg/ml (range of 0.66 • > 100 ug/ml). 
The mean cell Toxic Concentration 50% (TCj,») value was 71.41 Mg/ml (SD ± 37 98) and the median 
was 100 Mg/ml (range of 2.72 - 100 /xg/ml). The mean cell Toxic Concentration 95% (TC«) value 
cannot he attained in most assays with Selenazolurin versus Venezuelan Equine Encephalomyelitis Virus. 

As can be seen from Figure 47-A, the toxicity starts to become measurable above the 
concentration of 1.0 /ig/ml and the maximum toxicity has not been reached at 100 /ig/ml. 

When the cytotoxicity reaches around 40% (10 ng/mi), the control compound (Selenazolurin) has 
reached close to .ts maximum toxicity. After 3.2 Mg/ml the antiviral protection of Selenazolurin starts 
to decrease down to -50%. Selenazolurin becomes maximally toxic Detween 10 - 100 ug/ml (50%) 
Ihe highest Selenazolurin concentration tested in these assays was 100 /*g/ml. 

Selenazolurin has a definite cytotoxic suppression on cellular metabolism and growth Ihe TC,, 
and rL50 toxicity can be achieved with relative consistency at 100 Mg/ml. A peculiar feature of the 
control compound is that the cytotoxicity levels otf after reaching its maximum cytotoxic value ( + 50%) 
at Ü Mg mi and continues at that stationary level at increasing drug concentrations. 
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4.3.4.1.4 yE'AifW.EIalt Quality ÇiintroU; Cell Load and Virus L»ad ParamHtT^ 
Lbdenu/ofurinC 

- VE-C^ntr^l Cump^unj-Çgll LoaU PgrfarmiUWgi A bar graph scatter plot of the mean cell control 
<0 D. reading) ot 202 control assays is plotted in Figure 49-A. The results indicate that the cell O D. 
readings reached a mean of 1.124 (SD ± 0.148) with a median of 1.134 (range of 0 731 - 1 498) This 
indicate that a uniform and equal number (18.00C cells/well) of cells are being loaded into every well 
in the %-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

n n L*,>ad Perform,A bar graph scatter plot of the mean virus load 
O D. readings of the .0. control assays is presented in Rgure 50-A The results indicate that the 
average virus oad O.D. reading is 0.028 (SD ± 0.035) with a median of 0.022 (range of -0.038 - 

rrrn \Th‘S4denK)nStriteS a g0od cdl destruction is ^'"8 place and a uniform load of virus (32 
lUU^ is administered on the cell monolayer with very consistent viral CPE results. 

yE:CPnirvl C^^pyund-Assav Piffgrgnoal PgrftfrmatKe; A bar graph scatter plot of the mean 
rh*D, dlttere"t,d valuef 187 0001101 “say* is Provided in Figure 51-A. The results indicate that 
die average different^ O.D. reading is 1.096 (SD ± 0.151) with a median of 1.105 (range 0.669 - 
1.475)^11,6 single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 90% measurement 
accuracy. 

\ VUI \ I ION 1 >1' nil <111 il < I Mil < UM Id U s 

\ I \ lid S - \ > ■ Si I I N \/lII I UIN 

y 
- .« I 

•[ «T- 
í^Á..JÀ.ui 

-)1 * 11 i il i : li li ti 

OI’ll< \l OKNSII V 

F Sure -9-A 

' 'Ul ' III MUI S 11 < I ..IN I Ul II 
M S IUI S .. \ N .. su | \ \/( U I Ul\ 

OHTK \l. IIKNSI | \ 

Figure 50-A 

v\m\IKIV Ol IIIK IKST iukkkki VIlAI 
VI MUI N •• VS -. SKI KN \/( IK I UIN 
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4 3.4.1.1 Antiviral Activity yf AVS-67:4 l2-Thi(»-6-Azauridine) vs VE Virus: 

Swnd Central Compounj-Antiviral Performance- 2-Thio-6-Azauridme (AVS-6724) has been 
tested as a second control compound against VE in these MTT-assay screens. The mean and median 
antiviral inhibition and cytotoxicity patterns of this second positive control drug are illustrated in Figure 
47-B. 

The 111 control tests performed with 2-Thio-6-Azaundine gave a mean Total Antiviral Index • 
(TAI) ot L.2% (SD ± 14) and the median value was 6.5%. The TAI measures the overall antiviral 
effectiveness ot the compound and it ranged from 0 - >56% during this period. The mean Selectivity 
Index (SI) was 3.6 (SD ± 8.8) and the median SI value was 0.55, indicating poor antiviral selectivity 
for 2-Thio-6-A2auridine and it ranged from 0 - >57.5 during this period. However, the closeness of 
the mean and median values indicate that the present execution of the SOP is consistent and repeatable. 

The mean Antiviral Index 25% (Aly) value was 7.14 (SD ± 14.21). The median AU« value 
was 1.7 (range 0.085 - >81.25). The mean Antiviral Index 50% (AI^) was 11.01 (SD ± 15.45) with 
a median ot 4 01 (range 0 - >68.64). The mean Antiviral Index 95% (AI«) was 0.84 (SD + 4.9) with 
a median of 0 (range 0-> 33.24). 

The mean Antiviral Inhibitory Concentration 25% (IC^ was 15.72 ^g/ml (SD ± 21 94) The » 
median IC^ value was 5.02 (range 0.88 - 92.7 Mg/ml). The mean Antiviral Inhibitory 
Concentration 50% (IC^ was 17.39 Mg/ml (SD ± 33.06). The median IC*, value was 4.97 Mg/ml 
(range - 0 - 205 ug/ml). The mean Antiviral Inhibitory Concentration 95% (ICçj) was 0.105 (SD 
± 0.624). The median IC95 value was 0 (range = 0 - >4.68 Mg/ml). This discrepancy indicates that 
the control compound 2-Thio-6-Azauridine does not consistently reach 50 or 95% reduction levels. 

The average maximum antiviral inhibitory level of 111 2-Thio-6-Azauridine tests (Figure 47-B) ' * 
was reached at 10 /ig/ml of the compound with 50% antiviral effect. Further increase of the drug 
concentration does not improve its antiviral activity. Maximum antiviral effect ( - 50%) was found with 
a simultaneous -25% cytotoxic suppression. Above 10 /xg/ml concentration, the antiviral protection 
levels off to approximately 50% reduction level at 100 Mg/ml while simultaneously 2-Thio-6-Azruridine 
becomes maximally toxic around 40%. 

248 Southern Reaeuvh Inatilutc 

• • • • 



2-THIO-6-AZAURIDINE - VE VIRUS 

CONCENTRATION Oig/mJ) 

D Mean % 
Viral CPE 

+ Median % 
Viral CPE 

% Viral CPE 

OMean % Cell 
Viability 

AMedrn % Cell 
Viability 

% Cell Viability 
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4.3.4.1.2 Maximum Anliyiral KflVcl of 2-Thi<^A/^uridine vs VK ViriK rvn- 

i * n*^ S¿atter pl0t (Fi8ure depicts the distribution ot the maximun antiviral reduction 
values ot all 111 control compound assays for 2-Thio-6-Azaur.dine, T^e results indicate that the average 
maximum antiviral reduction obtained with the present SOP is around 57% (SD ± 15 9) reduction levels 
T7.e maximum reduction levels vary from 26 - 100% but remain quite consistently around the median of 
55 ». The assay control values give a relatively broad, bell-shaped distribution curve. This indicates 
quite a consistent day-to-day performance of the control compound in the VE-MTT assay 

Recommendations: 

2 Thi«ia*1 T in parallel :rudies with Selenazofurin, we do not recommend that 
2 Thio-6-Azauridine (AVS-6724) be used as a second control compound against the VE virus. Although 

i is r!Ln P T^‘11S “ g0^ ^ ^ übumtíd wilh ^ Present ¿ontro1 compound. Selenazoturin. 
t readily available from Sigma Cnemical Company, it is inexpensive and works as effectively at low 

drug concentrations as Selenazofiirin. y 

Variation of the Maximum Antiviral Effect 
VE Virus - VS - 2-Thio-6-Azauridine 

* 

Figure 48-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 111 Control Tests. 
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4.3.4.1.3 Lgüular Çyttftwicitv of Z-Thio-ó-^^auridin«» VE Vinli; 

■»»'rol n‘ U'^M%lá'y of the posmv, 
25% (TC2j) was 23 04 ug/ml (SD + 30 ssï a Lünsistent- mean cel1 To«c Concentration 

Mg/ml). The mean cell Toxic Concentration 50% îfrmfWaS 9fl°13/(‘0g/mJ (ran8e ot' 1 69 ‘ >320 

median was 100 Mg/ml (range of 10 - > 3^0 uc/mh W,ft '°8 MR/ml (SD ± 33 2) 31,(11118 
v.ue was 102. ,4 (SD ± 21.68) ani ^mJlan^^Ä 

xo, - 
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4.3.4.1.4 ^-E-Assay Plate Quality ^di Load and Virus Loud Parameters (2-Thi<>-o- 
A^auridine): 

yE-Ç^Plf^l Ci>>mi?tfunj-C^i L>ad Performance: A bar graph scatter plot ot the mean cell control 
(O.D. reading) of 111 control assays is plotted in Figure 49-B. Tb • results indicate that the cell O.D. 
readings reached a mean 1.155 (5D ± 0.125) with a median of 1.167 (range of 0.81 - 1.374). This 
indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The ceils reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

vE Cs,n(r9|.Cs)ttip^und-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O D readings of the 111 control assays is presented in Figure 50-B. Hie results indicate that the 
average virus load O.D. reading is 0.024 (SD ± 0.033) with a median of 0 021 (range of -0.017 - 
0.283). This demonstrates that a good cell destruction is taking place and a uniform load of virus (32 
TCID50) is administered on the cell monolayer w;'h very consistent viral CPE results. 

VE'Ci’ntrtfl.CtfmPs'Und-Assav Differential Performance: A bar graph scatter nlot of the mean 
O D differential values of the 111 control assays is provided in Figure 51-B. The results indicate that 
the average differential O.D. reading 1.131 (SD ± 0.125) with a median of 1.142 (range 0.744 - 
1.377). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatab.c J .. r.g -ay-to-day operation with close to 86'¿ measurement 
accuracy. 
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4.3.4.I.5 Qvm 11 V'E-Assav Pluie Onaliiv ComroLs: 

0 D UiÚ ^rttfrmdfKtf A bar scatler P|ü‘ oí ** overall mean cell control 
(O a reading of 3386 accepted assays is plotted in Figure 49-C. The results indicate that the overall 

I 49?) ni?'i8* .'“"h 3 me3n °f 1136 (SD 4 ° 126) With a median of ^145 (range of 0.545 - 
1498). -nus indicates that a uniform and equal number (18,000 cells/well) of cells are being loaded into 
every well in the 96-well plate during the day-toslay operation. The cells reduced MTTto formazan 
0ivmg maximum blue color uniformly and consistently. 

O D Pg?VnT,|Wr A bar 2raPh matter plot of the overall mean virus load 
U.D. readings of the 3386 accepted assays is presented in Figure 50-C. The results indicate that the 

O0Ve4f?aV"agy,rUS l0ad 0 hD readin2 is 0 028 'SD ± 0.032) with a median of 0.022 (range of 0 00 - 

(32 TCID^) is íZímc?'! 31 KreaT3ble f“ Jestruction is ^‘"g P1** and a uniform load of virus 
*• ^1050) 15 «»dtninistered on the cell monolayer with consistent viral CPE results. 

j * ^ Qygrall-Assay Piffgrential PcrfQnnafltfi a bar graph scatter plot of the overall mean O D 
differential values of the 3386 accepted assays is provided in Figure 51-C The results indL«^« the 
overaJI average differential O.D. reading is 1.109 (SD ± 0.129) with a median of 1.121 (range 0 562^ 

^ smgl'; bel|-shaP*l ‘■•urve is reasonably sharp and uniform. This reflects that the Lays are 

accuracy.COnSISt¿n^y ^ dUrm8 day-,0^ay option with close to 89% measurement 

graphic illustration of the ov erall plate variations 
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4.3.4.2 VE-Anti Virai Activity RcsulLs: 

Ntfvv Pruss witil 951 Antiviral Rtf<h)',;üm_L¿v£l¿, Out of the 3386 actual single drug tests 15 
new uimpoumls demonstrated excellent antiv.ral activity, having antiviral reduction values of equal to 

rL^er î“, -2. S repreStíntS 0A% oi ^ test "»npounds being active at this excellent 
'"T*1'2*1 in ™e 16 ^cowing to the highest Total Antiviral 

. W demonstrated the greatest in vitro promise with a TAI of 70% and a SI value 

fr ai A^7S' I J,’ g^89 ^ 11095, demonstratÄl moderate antiviral activity with TAI’s that ranged 
from 41 -47, and SI values that ranged from 12 - 28. 

Table 16 
AVS Compounds Active Against Venezuelan Equine Encephalomyelitis (VE) at AIçj Level 

AVS 
No. 

11907 
11717 
9589 
11095 
9896 
11279 
11086 
11506 
11100 
9394 
9414 
9217 
10348 
9969 
9590 

Ship¬ 
ment/ 

82 
82 
79 
78 
79 
81 
78 
81 
78 
77 
81 
77 
82 
79/C2 
79 

Teat 
Date 

09/27/91 
09/27/91 
05/03/91 
10/11/91 
06/14/91 
07/12/91 
04/12/91 
08/09/91 
04/12/91 
03/08/91 
10/08/91 
10/11/91 
09/27/91 
08/16/91 
10/04/91 

Diff- 
rntl. 

1.022 
1.125 
0.937 
0.965 
0.999 
1.134 
0.826 
1.089 
0.806 
1.C90 
1.041 
0.998 
1.199 
1.067 
0.879 

IC 95 

3.01 
20.30 

203.00 
12400.0 

2.97 
1000.00 
943.00 

3040.00 
301.00 

3000.00 
937.00 

3160.00 
299.00 

3020.00 
945.00 

TC 95 

320.00 
320.00 
320.00 

10000.0 
320.00 

3200.00 
3200.00 
9710.00 
965.00 

3200.00 
1000.00 
3200.00 

320.00 
906.00 
95.80 

AI 95 

106.31 
11.30 
1.57 
0.81 

107.74 
3.20 
3.39 
3.19 
3.21 
1.07 
1.07 
1.01 
1.07 
0.30 
0.10 

142 
28 
14 
11. 

5. 
6. 

2. 

2. 

2. 

1. 
1. 
1. 
0. 
0. 
0. 

SI 

. 18 

.04 

.13 
57 
84 
69 
95 
70 
76 
94 
92 
82 
29 
10 
07 

TAI 

69.91 
47.43 
44.09 
40.98 
27.91 
27.45 
16.37 
15.76 
15.48 
12.57 
11.88 
10.26 
7.70 
5.14 
4.96 
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. PniSS wjüi Amivinii Muum Levels Out of the 3386 actual single drug tests 159 

s rrt 8ood mn"“ hi,in< “-'i r-iuaïï 

HrS—^S-s-ir-rr“ 
Table 17 

AVS Compounds Act.ve Against Venezuelan Equine Encephalomyelitis (VE) at AI30 Level 

AVS 
No. 

Ship¬ 
ment/ 

Test 
Date 

VE 11121 78 
VE 11838 82 
VE 11924 82 
VE 11191 80 
VE 11078 78 
VE 11827 82 
VE 11313 81 
VE 11060 78 
VE 11111 78 
VE 9298 77 
VE 11839 82 
VE 9849 79 
VE 11188 30 
VE 9445 79 
VE 11186 80 
VE 11286 81 
VE 9264 77 
VE 9389 77 
VE 11400 81 
VE 9450 79 
VE 9253 77 
VE 11306 81 
VE 11848 82 
VE 11108 78 
VE 11420 81 
VE 11329 81 
VE 11911 82 
VE 11290 81 
VE 11048 78 
VE 9268 77 
VE 11064 78 
VE 11737 82 
VE 9366 77 
VE 11097 78 
VE 11804 82 
VE 11507 81 
VE 11795 82 
VE 9173 77 
VE 11109 78 
VE 11611 81 
VE 11201 80 
VE 11102 78 
VE 11613 81 
VE 9917 79 
VE 11854 82 
VE 9162 77 
VE 11144 78 
VE 9172 77 
VE 11287 81 

04/12/91 
08/23/91 
10/04/91 
10/11/91 
10/11/91 
08/23/91 
07/39/91 
04/J5/91 
04/12/91 
0.3/01/91 
C8/23/91 
06/07/91 
10/11/91 
04/26/91 
07/12/91 
07/12/91 
02/26/91 
03/08/91 
07/26/91 
10/04/91 
02/26/91 
07/19/91 
08/23/91 
10/18/91 
07/26/91 
07/19/91 
09/27/91 
07/12/91 
10/11/91 
02/26/91 
04/05/91 
08/16/91 
03/08/91 
04/12/91 
08/23/91 
08/09/91 
08/23/91 
02/08/91 
04/12/91 
08/09/91 
09/27/91 
04/12/91 
08/09/91 
06/14/91 
08/23/91 
02/08/91 
04/19/91 
02/08/91 
07/12/91 

Diff- 
rntl. 

0.714 
1.135 
1.198 
1.164 
0.974 
1.113 
1.120 
1.068 
0.755 
1.177 
1.135 
1.288 
1.124 
0.855 
1.235 
1.134 
0.897 
0.968 
0.924 
1.092 
1.033 
1.064 
1.042 
1.002 
1.011 
1.159 
0.574 
1.168 
1.019 
0.988 
0.914 
1.129 
1.084 
0.800 
0.851 
1.089 
0.863 
0.990 
0.682 
1.171 
1.074 
0.803 
1.163 
1.091 
1.155 
1.175 
1.067 
0.990 
1.161 

IC 50 TC 50 

1930.00 
431.00 
217.00 
800.00 
827.00 
63.80 

1350.00 
977.00 
556.00 

1370.00 
1080.00 

9.50 
161.00 
57.40 

181.00 
550.00 
531.00 

1790.00 
452.00 
53.10 

1490.00 
689.00 
609.00 

11300.0 
1900.00 
1590.00 
214.00 
733.00 
505.00 
566.00 

1770.00 
479.00 

1520.00 : 
660.00 
626.00 
616.00 
865.00 

3040.00 : 
1000.00 
589.00 
241.00 a 

6260.00 a 
202.00 
607.00 > 
229.00 
773.00 

2350.00 
922.00 
649.00 

> 10000.0 
> 3200.00 
> 320.00 
> 1000.00 

6000.00 
616.00 

5750.00 
6050.00 
1810.00 

» 3200.00 
► 3200.00 

51.40 
634.00 
220.00 
660.00 

2480.00 
1940.00 

> 3200.00 
1560.00 
190.00 

' 3200.00 
2100.00 
2040.00 
10000.0 
5410.00 
3200.00 
320.00 

3200.00 
1670.00 
1870.00 
5690.00 
1130.00 
3200.00 : 
2080.00 
2050.00 
1860.00 
2150.00 
3200.00 a 
1710.00 
1960.00 
320.00 a 

10000.0 a 
626.00 

1000.00 > 
618.00 

1740.00 
6460.00 
1940.00 
1870.00 

AI 50 

5.18 
7.43 
1.47 
1.25 
7.25 
9.66 
4.27 
6.19 
3.25 
2.33 
2.97 
5.42 
3.94 
3.83 
3.64 
4.51 
3.65 
1.79 : 
3.45 
3.57 
2.15 : 
3.05 
3.35 
0.88 
2.84 
2.01 a 
1.50 a 
4.37 
3.31 
3.31 
3.21 
2.36 
2.10 
3.15 
3.28 
3.02 
2.48 
1.05 > 
1.71 
3.33 
1.33 > 
1.60 > 
3.10 
1.65 > 
2.70 
2.26 
2.75 
2.10 
2.89 

SI 

5.18 
7.20 
1.47 
1.25 
4.84 
5.36 
2.69 
4.05 
2.00 
1.70 
2.97 
2.86 
2.81 
2.78 
2.70 
2.78 
2.45 
1.79 : 
1.85 : 
2.29 
2.15 : 
2.25 : 
2.40 
0.58 
1.39 
2.01 
1.50 
2.50 
1.82 
2.14 
1.86 
1.41 
1.40 
2.30 
2.37 
1.86 
1.82 
1.05 
0.97 
2.26 
1.33 
1.60 
2.15 
1.65 
1.87 
1.05 
2.00 
0.96 
1.87 

TAI 

> 33.38 
> 28.63 
> 27.49 
» 23.09 

22.94 
20.67 

> 20.24 
17.84 

> 17.68 
» 17.00 
- 16.74 
* 16.38 

16.19 
• 16.13 

15.77 
15.61 
15.50 
15.14 
14.84 
14.75 
14.52 
13.42 
13.24 
13.10 
12.64 
12.63 
12.53 
12.39 
12.34 
11.98 
11.81 
11.42 
11.32 
11.25 
11.22 
11.05 
10.77 
10.75 
10.73 
10.66 
10.63 
10.57 
10.45 
10.23 
10.15 
10.05 
9.83 
9.68 
9.67 
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Table 17 (Coat'd) 

AVS Ship- Teat Diff- 
No. ment# Date rntl. IC 50 TC 50 AI 50 SI 

9489 80 
9452 79 
11610 81 
11117 78 
11131 78 
11125 78 
11093 78 
11719 82 
.1211 80 
1.366 81 
9m 77 
iilÒl 78 
a<n si 
11550 81 
9451 79 
9842 79 
9487 !B0 
11489 81 
11202 80 
11119 78 
11302 81 
11881 82 
11043 78 
11574 81 
11331 81 
9163 77 
11842 82 
11206 80 
9448 79 
11806 82 
11780 82 
11612 81 
11904 82 
11582 81 
11650 81 
11150 78 
11727 82 
9511 80 
9970 79 
11635 81 
11658 81 
9886 79 
11447 82 
11568 81 
11688 82 
9381 77 
9871 79 
9221 77 
9772 79 
11368 81 
10663 83 
9360 77 
11216 80 
11873 82 
11418 81 
11560 81 
9476 79 
11423 81 
11409 81 
11490 81 
9166 77 

10/11/91 1.050 
10/04/91 1.092 
08/09/91 1.162 
04/12/91 0.806 
04/19/91 1.123 
10/13/91 1.021 
10/11/91 0.965 
08/16/91 1.028 
09/27/91 0.978 
08/09/91 1.033 
10/11/91 1.242 
04/12/91 0.810 
07/26/91 1.121 
08/09/91 1.065 
10/04/91 1.092 
06/07/91 1.312 
10/11/91 1.042 
08/09/91 0.998 
09/27/91 1.074 
04/12/91 0.792 
07/19/91 1.199 
08/30/91 0.562 
04/05/91 0.928 
08/09/91 0.913 
07/19/91 1.114 
02/08/91 1.096 
08/23/91 1.126 
09/27/91 1.118 
04/26/91 0.855 
08/23/91 1.022 
08/23/91 0.793 
08/09/91 1.171 
08/30/91 0.912 
08/09/91 0.969 
08/16/91 1.112 
04/19/91 1.051 
08/16/91 1.136 
10/11/91 1.050 
06/28/91 1.172 
08/16/91 1.127 
08/16/91 1.215 
06/14/91 1.387 
08/16/91 1.103 
08/09/91 1.025 
09/27/91 1.181 
03/08/91 1.142 
06/07/91 1.349 
02/15/91 1.072 
05/31/91 0.997 
07/19/91 1.162 
11/01/91 1.117 
03/08/91 1.163 
09/27/91 1.041 
08/30/91 1.000 
07/26/91 1.065 
08/09/91 0.995 
04/26/91 0.862 
07/26/91 0.861 
07/26/91 0.967 
08/09/91 1.049 
02/08/91 1.121 

201.00 
65.70 

590.00 
2520.00 
1930.00 
5440.00 
2060.00 
872.00 
90.70 

684.00 
5820.00 
1000.00 
668.00 
320.00 
65.60 
93.40 

301.00 
23.90 
93.00 

2900.00 
808.00 

1000.00 
6800.00 
667.00 

2220.00 
669.00 
776.00 
97.70 

265.00 
688.00 
951.00 
523.00 
951.00 
787.00 
894.00 
701.00 
236.00 
69.50 

865.00 
693.00 
739.00 

7.38 
2020.00 
915.00 
84.50 

2260.00 
100.00 

2030.00 
8.11 

2190.00 
290.00 

7070.00 
82.70 

2630.00 
2240.00 
793.00 
87.70 

768.00 
2600.00 
259C.00 
856.00 

544.00 
192.00 

1870.00 
5470.00 
5140.00 
10000.0 
5280.00 
2630.00 
204.00 

1000.00 
10000.0 
2100.00 
1860.00 
1000.00 
142.00 
266.00 
320.00 
60.50 

211.00 
3200.00 
1690.00 
1980.00 
10000.0 
1630.00 
3200.00 
1480.00 
1980.00 
211.00 
320.00 

1870.00 
1670.00 
1370.00 
1670.00 
1760.00 
1890.00 
1370.00 
607.00 
180.00 

1870.00 
1650.00 
1550.00 

15.20 
370.00 

1810.00 
193.00 

3200.00 
192.00 

3200.00 
15.80 

5000.00 
320.00 

5750.00 
146.00 

3200.00 
3200.00 
1510.00 
176.00 

1000.00 
5070.00 
3930.00 
1820.00 

2.70 1.55 
2.92 1.52 
3.18 2.06 
2.17 1.23 > 
2.67 1.47 > 
1.84 1.72 > 
2.56 1.44 
3.01 1.85 
2.25 1.61 
1.46 1.21 > 
1.72 > 1.72 > 
2.10 1.55 
2.78 1.78 
3.13 0.51 > 
2.16 1.15 > 
2.85 1.74 
1.06 > 1.06 > 
2.53 1.70 > 
2.27 1.67 
1.10 0.66 > 
2.09 0.93 > 
1.98 1.37 
1.47 1.18 > 
2.44 1.04 > 
1.44 > 1.44 > 
2.22 0.94 > 
2.54 1.74 
2.16 1.59 
1.21 > 1.21 > 
2.72 1.76 
1.76 0.98 > 
2.62 0.76 
1.76 0.98 > 
2.24 1.31 > 
2.11 1.38 
1.95 1.06 
2.57 1.56 
2.59 1.24 
2.17 1.40 
2.38 1.18 > 
2.10 1.07 
2.05 1.03 > 
0.18 0.10 > 
1.98 1.22 
2.28 1.37 
1.42 0.53 > 
1.92 1.28 
1.58 0.46 > 
1.95 1.05 
2.28 0.38 
1.10 0.69 > 
0.81 0.51 
1.76 0.88 
1.22 0.81 > 
1.43 0.98 > 
1.90 0.81 > 
2.01 1.17 
1.30 0.29 > 
1.95 1.02 
1.52 0.79 
2.12 0.35 

TAI 

9.57 
9.56 
9.44 
9.27 
9.05 
8.97 
8.75 
8.62 
8.51 
8.49 
8.36 
8.32 
8.31 
7.97 
7.92 
7.69 
■» 6b 
7.49 
?. 30 
7.19 
7.17 
7.12 
6.97 
6.90 
6.74 
6.70 
6.65 
6.60 
6.50 
6.34 
6.24 
6.17 
6.14 
6.11 
5.7b 
5 52 
« 47 
5.3b 
5.34 
5.24 
5.06 
5.01 
4.90 
4.88 
4.38 
4.20 
4.01 
3.75 
3.72 
3 51 

.56 
3.56 
3.53 
3.51 
3.42 
3.38 
3 3. 
3.33 
3.31 
3.19 
3.19 
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Tabla 17 (Coat’d) 

AVS Ship- Taat Diff- 
No. mantS Data rntl. IC 50 TC 50 AI 50 SI TAI 

77 
77 

11155 78 
11372 81 
11570 31 
9276 
9350 
11623 81 
11185 80 
1172G 82 
9174 77 
11278 81 
11828 82 
10637 83 
11424 81 
11656 81 
11866 82 
11738 82 
9267 77 
11360 81 
9513 80 
11308 81 
10031 79/C2 
11075 78 
11168 78 
11296 81 
11383 81 
9171 77 
9889 79 
10568 83 
11864 82 
11781 82 
11101 78 
11768 82 
11536 81 
9236 77 
10062 82 
11618 81 
11395 81 
11615 81 
11734 82 
11366 81 
11233 80 
11224 80 
11630 81 
9768 79 
9816 
9796 
11731 82 
11769 82 
11843 82 

79 
79 

04/19/91 1.160 
07/19/91 1.311 
08/09/91 1.097 
03/01/91 1.129 
03/01/91 1.132 
08/09/91 1.086 
07/12/91 1.235 
08/16/91 1.028 
02/01/91 1.182 
07/12/91 1.179 
08/23/91 1.113 
11/01/91 1.125 
07/26/91 0.861 
08/16/91 1.119 
08/30/91 1.087 
08/16/91 1.101 
02/26/91 1.002 
07/19/91 1.285 
07/12/91 1.099 
07/19/91 1.213 
08/16/91 1.063 
10/11/91 1.040 
04/19/91 0.998 
07/19/91 1.283 
07/19/91 1.191 
02/08/91 1.02C 
06/14/91 1.386 
11/01/91 1.113 
08/30/91 1.024 
08/23/91 0.756 
04/12/91 0.803 
08/23/91 0.977 
08/09/91 1.050 
02/15/91 1.176 
09/06/91 1.199 
08/09/91 1.209 
07/26/91 1.037 
08/09/91 1.165 
08/16/91 1.095 
07/19/91 1.181 
09/27/91 1.178 
10/11/91 0.931 
08/09/91 1.229 
05/31/91 1.008 
10/04/91 1.038 
05/31/91 1.039 
08/16/91 1.217 
08/23/91 0.991 
08/23/91 1.126 

81.00 
2480.00 
839.00 

2860.00 
904.00 

2330.00 
948.00 
963.00 

2520.00 
744.00 
855.00 
227.00 
885.00 
969.00 

1890.00 
2860.00 
2820.00 
661.00 
90.*- 

2740.00 
2270.00 
2780.00 
1000.00 
2660.00 
3040.00 
957.00 

2.66 
259.00 

1000.00 
264.00 
930.00 

3200.00 
268.00 

1000.00 
238.00 

1C00.0C 
8160.00 > 
3120.00 > 
819.00 

2390.00 
30.60 

320.00 
3130.00 

10.00 
28.80 
29.40 

955.00 
684.00 
918.00 

143.00 
> 3200.00 > 

1040.00 
> 3200.00 > 

1610.00 
> 3200.00 > 

779.00 
’740.00 

> 3200.00 > 
1450.00 
1590.00 

> 320.00 > 
213.00 

1150.00 
239.00 

4770.00 
» 3200.00 > 

7.81 
66.70 

5920.00 
558.00 

2960.00 
' 1000.00 > 

> 3200.00 > 
2100.00 
1000.00 

3.94 
> 320.00 > 

1430.00 
291.00 

1200.00 
2210.00 
316.00 
120.00 
61.80 

1490.00 
10000.0 > 
3200.00 > 
799.00 
24.70 
38.20 
89.10 

3820.00 
1.00 
6.00 

27.20 
975.00 
248.00 
603.00 

1.76 
1.29 
1.25 
1.12 
1.78 
1.37 
0.82 
1.08 
1.27 
1.95 
1.86 
1.41 
0.24 
1.19 
0.13 
1.66 
1.14 
0.01 < 
0.74 
2.16 
0.25 
1.07 
1.00 
1.20 
0.69 
1.04 
1.48 
1.24 
1.43 
1.10 
1.29 
0.69 
1.18 
0.32 
0.26 
1.49 
1.23 
1.02 
0.98 
0.01 < 
1.25 
0.28 
1.22 
0.10 < 
0.21 
0.93 
1.02 
0.36 
0.66 

0.93 3.17 
0.79 > 3.11 
O.s? 3.11 
0.7i > 3.10 
0.73 > 2 30 
0.63 > 2.79 
0.58 > 2.77 
0.63 2.66 
0.87 > 2.54 
0.50 2.33 
0.89 2.30 
1.41 > 2.25 
0.18 > 1.94 
0.65 1.92 
0.04 > 1.90 
0.71 1.89 
0.79 > 1.59 
0.02 1.44 
0.34 > 1.34 
0.69 1.30 
0.15 > 1.20 
0.71 1.20 
0.67 > 1.20 
0.73 ■» 1.17 
0.51 1.11 
0.28 > 1.10 
0.71 1.10 
0.31 > 1.01 
0.68 1.01 
0.24 1.00 
0.71 0.96 
0.50 0.91 
0.78 0.87 
0.18 0.80 
0.18 > 0.74 
0.38 0.68 
0.46 > 0.59 
0.66 > 0.52 
0.68 > 0.47 
0.00 > 0.41 
0.55 0.26 
0.09 > 0.13 
0.17 0.13 
0.10 0.12 
0.14 > 0.11 
0.63 > 0.10 
0.36 0.01 
0.18 0.00 
0.40 0.00 

257 Southern R'«e*rch Inetitute 



frgw Plugs wiO] 12% AniiviraJ Rduaion Levels: Ot the 3386 aetu¿i single drug tests. 492 new 
compounds demonstrated moderate antiviral activity, having antiviral reduction values equal to or better 
than .50¾ This represents around 15¾ ot the test compounds being active at this minimal antiviral 
reduction level. 

In general, when compared to the 95¾ and 50¾ antiviral activity categories, the compounds in 
this (.5¾) category do not appear to have any significant antiviral promise and probably do not need to 
be presently confirmed any further. 
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4.3 4.3 Confirmatory Av.qY<i; 

.omn „ !? compounds were sent to us in more than one separate drug shipment. These 

18 If a omrVr'h mT Data fr0m ^ conf,nM*ory “«y5 "e summarized in Table 
! J i , °W -50% redUCt,°n in CPE during ^ Com*' Ú** « was considered 

candidate for confirmatory testing. The confirmatory tests are from active compounds taken from the 
p escreen and primary MTT assays. Out of 81 confirmatory tests. 59 compounds were confirmed active 
unng this reporting period and the remaining 22 compounds gave conflicting results. ÏÏaUeru for 

in Zé'* T “"tirmatory test has to show >25% reduction in CPE. Failure to confirm the activity 
in these compounds was probably due to differences during the assay conditions: 

to ma*Tm Tfh°?A?Say concentratl,,n ran8e « Rusted to a more accurate sem.log scale 
to maximize the TA1 window. 6 

2) Differences in the “differential" of the two runs can cause the compound to read positive or 
egative falsely. The variability in the differential can cause false positive or negative bias to 

compound ,m° ¿akula,ÍünS' ^ reflecting the variability in the maximum activity of the 

the^wTÍ1’110 T"’ Ceíl |and VÍr!JS load/wdl- ^ passage number of the cells may cause 
the above observed variability in the confirmatory results. 

WllhuS,abll,ty and Storage °f ^ (U., díñete lot numbers, solubility, light sensitivity, hygroscopic, etc ). 

technicians'5 Wlth ,echnicaJ «^ution of large numbers of plates by different 

During this reporting period the overall confirmatory rate against VE was 73% Th,» >nnO¡ 
results should he retested u, u lute, du.« based on die uv„luh,l,„ oTr'ompoutd * 

spohsor 0'II" OJmP'mn'1S hl,e no' ^ C0”rir,n'!d Jue >» ««Koniinuation of this project by the 

4 3 4 4 tommtndalitim pf VE-St|i.n Hitsetl l.uon the f. B«ute w|,|, M1T s„;lv 

Bused upon die .11 WTO results with die MTT assay (Vero cellsl »e recommend the following: 

I) Compounds wldl the highest TAI in the 95% activity category that have comirmed results 
uh the exception ot colored compounds should receive the highest priorny Ihr Umher prolile 

studies and in vivo animal testing. } pnune 

LCmS W,lh,'!'' h,8h“' TA1 ^ 50% “"""I ™t»<y Hv, confirmed results 
with the exception ot colored compounds should receive d.e next highest priority for timber 
profile studies and in vivo animal testing. y 

» 

I 

» 

i 

» 
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4 3 5 Punta Foro Virus iPH: 

The total output oí PT-testing during this reponing perunl is summarized in monthly increments 
in Figure 52. During this period 4148 tests were performed against PT-virus with M l T-assay format. 
Out of these, 176 were control compound assays with Ribavirin (AVS-0001) and 86 were control 
compound assays with 2-Thio-6-Azauridine ( AVS-6724). Two hundred eleven tests were internal ( + + + ) 
virus load, cell load, and other quality control tests. Four hundred four tests were considered 
unsatisfactory based on the criteria of the quality controls set during this reponing period. The rest, 
totaling 3271 were actual single drug assays. The 404 unsatisfactory tests represent a 9.7% rejection rate 
based on present quality control parameters for the PT virus. The total number of assavs represents 
approximately 64% above our yearly contractual obligation (i.e,, 3271/2000). 

Out of the 3271 test compounds, 161 demonstrated antiviral activity at greater than 50% reduction 
levels. This represents around 4.9% of the tested compounds having in vitro antiviral activity against 
PT-virus. fhe remainder, 3110 compounds (90%), are to be coasidered inactive with this assay protocol. 

TOTAL NUMBER OF TESTS AGAINST PUNTA TORO VIRUS 

Figure 52 
KPC (Positive Control - 2-Thio-6-Azai!ridine) = 86 

Quality Control Tests = KPC (Positive Control - Ribavirin) = 176 

(+■*■+) (internal Virus and Cell Load Controls) = 211 
(110 Unsatisfactory Test (QC rejects) = 404 

Accepted Single Drug Tests = i-,71 

Total number of PT Tests 
4148 
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4.3.5.1 PT-Qualitv Controls: 

4 3 5 1 • Amiviral Activity of Ribavirin v« PT Vim«; 

Cc>mp^^qd.-Annviraj PgrformaiKg; Ribavirin (AVS-0001) has been the primarv control 
compound against PT in these MTT-assay screens. The mean and median antiviral inhibition and 
cytotoxicity patterns ot the positive control drug (Ribavirin) are illustrated in Figure 53-A. 

m i<r ^ 176 Contro1 tests Periorme<1 Ribavirin gave a mean Total Antiviral Index (TAI) ot 
.6.3% (SD ± 12.4) and the median value was 25%. The TAI measures the overall antiviral 
effectiveness ot the compound and it ranged from >3.03 - >64.25% during this period The mean 
Selertvity Index (SI) was only 7.99 (SD ± 6.78) and the median SI value was 5.73. indicating moderate 
antiviral selectivity for Ribavirin against PT virus. The SI ranged from 0 - >49.06) during this period. 

owever, the closeness of the mean and median values indicate that the present execution of the SOP is 
consistent and repeatable. 

The mean Antiviral Index 25% (AI^) value was 19.44 (SD ± 34.19). The median AU value 
was 11.41 (range .0.9 - >320). The mean Antiviral Index 50% (AU) was 11.12 (SD ± 7.2) with a 
median of 9.42 (range 0 - 49.06). The mean Antiviral Index 95% (AU) was 1.58 (SD + 3.15) vc.th 
a median ot 0 (range 0 - > 11.65). This indicates that the control compound. Ribavirin, does not 
consistently reach 95% antiviral reduction levels. 

The mean Antiviral Inhibitory Concentration 25% (ICy) was 21.91 ¿ig/ml (SD + 19 32) The 
median 1¾ vaJue I3 9 Mg/ml (range = <1-169 Mg/ml). The mean Antiviral Inhibitory 
Concentration 50% (IC^ was 41.15 Mg/ml (SD ± 34.65). The median 1C«, value was 32 ug/ird 
range = 0 - .93 Mg/ml). The mean Antiviral Inhibitory Concentration 95% (1C«) was 18.14 Mg/ml 

(SD ± 33^8). The median IC95 value was 0 Mg/ml (rangt from 0 - 100 Mg/ml). This discrepancy 
indicates that the control compound Ribavirin does not consistently reach 95% reduction levels. The 
highest starting concentration of Ribavirin (100 Mg/ml) was set at 320 Mg/ml to properly evaluate the 
maximum antiviral effects of Ribavirin. K 7 

The average maximum antiviral inhio.tory level of 176 Ribavirin tests (Figure 53-A) was reached 
at 100 Mg'ml of the compound with 80% antiviral effect. Maximum antiviral effect (-80%) was found 
with a simultaneous - 10% cytotoxic suppression. Above (100 Mg/ml) concentration Ribavirin starts to 
ose its anuviral potency (-40%) at 320 Mg/ml while simultaneously the Ribavirin becomes maximally 

tOXIC ( — 4(J%). 7 
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RIBAVIRIN -VS- PT VIRUS 

\ 
\ 

□ Mean % 
Viral CPE 

CONCENTRATION Oig.'ml) 

+ Median % QMean % Cell AMedian % Cell 
V irai CPE Viability Viability 

% Viral CPE__% Cell Viability 

Cooc.(M(/fnJ) 1 3A 10 32 100 UO * 3.2 10 32 100 320 

Meu 

.Mediu 

Sid. De». 

9« 97 S7 JO :i J9 

100 99 89 51 19 57 

0 05 0 05 0 13 0 30 0.18 0.22 

96 96 96 96 90 63 

9« 99 98 911 92 62 

0 06 0 06 0 05 0 06 011 0 13 

Figure 53-A 
Average Antiviral and Cytotoxicity Values for 176 Positive Control Compound Tests 
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4.3.5.1.2 Maximum Antiviral Fffot of Ribavirin vs PT Virm; 

A bar graph scatter plot (Figure 54-A) depicts the distribution of the maximum antiviral reduction 
values of all P6 control compound assays for Ribavirin. The results indicate that the average maximum 
antiviral reduction obtained with the present SOP is around 81% (SD ± 15.15) reduction levels. The 
maximum reduction levels vary from 47 - 100% but remain quite consistently around the median of 83% 
The assay control values give a shitted half-bell-shaped distribution curve toward the maximum 100% 

PTX1TT ieVel' 7,115 md,cates ^u,tc a '■"onsistent day-to-day performance of the control compound in the 

-n* 016 P0**1*''* contro1 comP°und performance criteria for Ribavirin versus the PT virus is set at 
30% reduction level. Assays in which Ribavirin did not meet this accepted quality control level ( > 50%) 
were rejected (i.e , 404 unsatisfactory tests). 

Ribavirin is active in vitro against PT virus and (unctions as a reasonable quality control 
compound On the other hand, regardless of the performance of the PT-quality control drug Ribavirin, 
around 161 other compounds have equal or better antiviral activity against PT virus than AVS-0001. (See 

c and 50% reduction summaries). 

Variation of the Maximum Antiviral Effect 
PT Virus - VS - Ribavirin 

PFRCKNT CPE REDUCTION 

Figure 54-A 
Maximum Antiviral CPE Reduction (%). 

Summary of 176 Control Tests. 
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4 3.5.1 3 CdlU-lar Cytotoxicity of Ribavirin vs PT Virus: 

PT~Cvnti\>! Cpnip^urid-Cvtuunicitv Pertormance: The 176 cytotoxicity values ol the positive 
control compound Ribavirin are also very consistent. The mean cell Toxic Concentration 25% CTC,S) 
was 221 2 /ig/ml (SD ± 80 88) and the median was 224 ¿ig/ml (range of 0 893 - >320 Mg/mJ). The 
mean cell Toxic Concentration 50% (TC^ value was 311 (SD ± 29.1) and the median was 320 /ig'ml 
(range of > 100 - > 320 ng/ml). The mean cell Toxic Concentration 95% (TC^ç) value was 318.7 (SD 
±1 -3) and the median was 320 ¿xg/rni (range ot > 100 - >320 ¿¿g/ml). This discrepancy indicates 
that the control compound Ribavirin does not consistently reach 95¾ cytotoxicity levels at the highest 
concentration tested (i.e. 320 Mg/ml). 

As can be seen from Figure 53-A, the toxicity starts to become measurable above the 
concentration of 32 ¿xg/ml and the maximum toxicity has not been reached at 320 /xg'nil. Further 
ncrease ot the concentration ot Ribavirin would be needed to properly evaluate the maximum cytotoxicity 

of Ribavirin. 

Also Figure 53-A. indicates that when the cytotoxicity reaches - 10% at 100 ug/ml, the control 
compound (Ribavirin) has reached simultaneously its maximum antiviral effect (80%). The cytotoxic 
ettect ot Ribavirin is insigmticant between 1 and 100 ¿xg/ml. The maximum cytotoxicity reached ~40% 
at 320 ug/ml, which is the highest Ribavirin concentration tested. 
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4 3 514 El^aj Piatt ttualiiv C^tn>is; Ttll Uad and Vin» Load Parame.^ (Rihavihn>; 

EI-C>jntrtfl OjmpounJ-Çtfll pgrtt'rmap^ a bar graph scatter plot of the mean cell control 
'0 D reading) ot 176 control assays is plotted m Figure 55-A. The results indicate that the cell 0 D 
readings reached a mean of 1.206 (SD ± 0.137) with a med.an of 1 204 (range of 0 913 - I 570) This 
indicatesthat a un.torm and equal number (18.000 cells/well) of cells are being loaded into everv well 
m the 96-well plate during the day-to^iay operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. * ' 8 

n n Comp^unJ-ViniS Pmorïïiiin;g- a bar graph scatter plot of the mean virus load 
O D. readings ot the 1,6 control assays is presented in Figure 56-A. The results indicate that the 
average load (>D reading is 0.339 (SD ± 0.230) with a median of 0.331 (range of 0.035 - 0 873) This 
demonstrates that a good cell destruction is taking place and a uniform load of virus (32 TCIDsn) is 
administered on the cell monolayer with very consistent viral CPE results. '° 

O n Compound-Assay PiffVrgrnial Porfqrrnitnyg; A bar graph scatter plot of the mean 
O.D. differential values ot the 176 control assays is provided in Figure 57-A. The results indicate that 

TsoTTe ‘ Tk n ° D 1 0 867 ,SD f ° 278) With a of 0.806 .range 0 376 
8 eibe ‘SJ ,aped curve ,s reai0nah|y sharp and uniform. This reflects that the assays are 

accuncv '0nSI y ^ 316 rePeauble during Jay-toslay operation with close to 87¾ measurement 

V VKIMIOS O) HU , H i , uv (,,,, s 

I’l v IHI V -. VS .. Ulli V V I II I \ 
" r 

V VKI vriON 1)1 mi MM, ^ I ,,..(,, I ,,M|<I), 
fi V ntl s . V s . «U: vv i « i \ 

"“’Vm'urIV": "sl """niM.v. „ 1 ' IHI ■'••VS.. Kill \s ||(|\ 
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U 51.1 Anilvi“aLU<i»itY '>f AV^-*>7:4 iMlhn»-»-K/^iundin*» >s PT Virus: 

Control CL’r. pouruJ-Antiv'ril P'.rt. rnnn.i;: 2-Thio-6-A2auruline (AVS-67;4) has heen 
tesidi as a s icono control coinp*)und against PT in thesi MTT-assay screens. The mean and median 
antiviral inhibition and cytotoxicity patterns of this second positive control drug are illustrated in Figure 
53-B 

The 86 control tests performed with T-Thio-O-Azaundine gave a mean Total Antiviral Index 
(TAI) of 32¾ (SD + 17) and the median value was 29¾. The TAI measures the overall antiviral 
effectiveness of the compound and it ringed from 3 0 • > 77¾ during this period. The mean Selectivity 
Index (SI) was only 15 17 (SD + 21 66) and the median SI value was 6.87, indicating moderate antiviral 
selectivity for 2-Thio-6-Azauridme against PT vous. The SI ranged from 0 - 149 during this period. 
However, the closeness of the mean and median values indicate that the present execution of the SOP is 
consistent and repeatable. 

The mean Antiviral Index 25¾ (Aly) value was 26.47 (SD ± 37 66). The median AI., value 
was 15 11 (range 0 064 - >212 5). The mean Vntiviral Index 50% (AI50) was 39 34 (SD ± 36.71) 
with a median of 29 10 (range 0 - >214). The mean Antiviral Index 95% (Al^) was 10 57 (SD ± 
17 17), with a median of 0 (range 0 > 104). This indicates that the. 2-Thio-6-Azauridine, does not 
consistently reach 95¾ antiviral reduction levels. 

The mean Antiviral Inhibitory Concentration 25% (ICy) was 1.84 ¿ig/ml (SD ± I 65) The 
median IC^ value was 1.41 ^g ml (range = <0.32 - 12.3 tf/mí). The mean Antiviral Inhibitory 
Concentration 50% (ICj^) was 3.25 Mg/rr*l (SD ± 2.75). The median ICjq value was 2.41 /ig/ml (range 
= 0 - 19 4 Mg/ml) The mean Antiviral Inhibitory Concentration 95% (IC%) was 2 46 ^g/ml (SD ± 
4 5 ). The median IC^ value was 0 ug/ml (range from 0 - 32 Mg/ml) This discrepancy indicates that 
the 2-Thio-6-Azauridine does not consistently reach 95¾ reduction levels. The highest starting 
concentration ot 2-Thio-6-Azauridine was set to 100 /xg/ml to properly evaluate the maximum antiviral 
and cytotoxicity effects of 2-Thio-6-Azauridine. 

The average maximum antiviral inhibitory level of 86, 2-Thio-6-Azauridine, tests (Figure 53-B) 
was reached at 10 Mg/ml of the compound with 80¾ antiviral effect. Maximum antiviral effect ( - 80¾) 
was found with a simultaneous - 10% cytotoxic suppression. Above 10 Mg'ml concentration 2-Thio-6- 
Azauridine starts to lose its antiviral potency ( - 30¾) at 100 ug/ml, while simultaneously the 2-Thio-6- 
Azauridine becor s maximally toxic (-45¾) with increasing cytotoxicity. 

§ • 

» 

» 

» 
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2-TinO-6-AZAURIDINE -VS- PT VIRUS 
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Figure 53-B 
Average Antiviral and Cytotoxicity Values for 86 Positive Control Compound Tests 
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4.3.5.1.2 Maximum Ammral Effwt »■ «-Thio-6-.\/auridiiif vs PT Virus: 

values , f p ^8Ure ^ J‘p,CtS ^ distrih«‘ionof the maximum anuviral reduction 
values of all 86 control compound assays tor 2-Thio-6-Azauridine. The results indicate that th * average 
maximum antiviral reduction obtained with the present SOP is around 82% (SL> t 17 52) réduction 

m^ fan «ITT T'î Vary tWm 30 100<r- ^ consistently around 1 
mí ^ ] control values give a dotted half-bell-shaped distribution curve toward the 

coipZd “the ilay. ,ndÍCa,eS qUWe a a,nilStent ^ control 

Recommendations 

AzauriJ^Ti« ^JJ,1‘a nbKUin“1 !" ^ ‘“di“ »«• Ribav™- « recommend mal 2 Th,o-6- 
Arauridme (AVS #67.4) will be used as a second C01...-0I compound against PT virus It’s overall 

ChImiTr IS Sllghtlybener ^ ^ PTesm control. Ribavirin. It is readily available from Sigma 
Chemical Company, it is inexpensive and works at - 10-fold lower concentrations than Ribavirin 

Variation of the Maximum Antiviral Effect 
PT Virus - VS - 2"Thio-6-Azauridine 

7 

n* .-54-8 
Maximum Antiviral CFE Reduction (%) 

Summary of 86 Control Tests 
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4 3.5.1.3 CtHular CYttft^itilY Of :-Thio-6-.\zauridint vs PT Viras: 

PT-C^ntrvl CCTPtfund-CyMCAIïitv The 86 cytotoxicity values of the positive 

Und,2'Thl0'6*Azauridine ^50 very "'“‘«ent. The mean cell Toxic Concentration 
-5 « (TCy) was *9.4 ^g/ml (SD ± 22.72) and the median was 24.7 jxg/ml (range of 0 296 - 87 3 

m'i The mean cell Toxic Concentration 50% (TC») v alue was 83.65 (SD ± 29.22) and the median 
was 00 ug/ml (range of 7.28 - > 100 ^g/ml). The mean cell Toxic Concentration 95% (TCo«) value 
was 99.95 (SD ± 0.48) and the median was 100 (range of 95.7 - > 100 Mg/mi). Th.s disaepancy 

levé|at¿S ^Jt Lh¿ COntro1 comfX>unJ “-Thio-6-Azauridine does not consistently reach 95% cytotoxicity 

As can be seen from Figure 53-B, the toxicity starts to become measurable above the 
concentration of 3.2 Mg/ntl and the maximum toxicity has not been reached at 100 ug/ml. Further 
increase of the concentration of 2-Thio-6-Aaauridine would be needed to properly evaluate the maximum 
cytotoxicity of 2-Thio-6-Azauridine. 

Also Figure 53-B indicates that when the cytotoxicity reaches - 10% at 10 /xg/ml. the control 
compound U-Thio-6-Azauridine) has reached simultaneously its maximum antiviral effect (80%). The 
cytotoxic effect of :-Thio-6-Azaundme is insignificant between 1 and 10 /ig/ml. The maximum 
cytotoxicity reached -45% at 100 Mg/ml. which is the highest 2-Thio-6-Azauridme concentration tested. 

*> 
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4.3.5.1.4 CLAmr Ptaur QualnY Control; Oil Uad and Vin.s |2-Thi,^ 
Azauridme): 

PT-ComrtfI CvmpVfUPd Load A bar graph scatter plot of the mean cell 
control (O.D. reading) ot 86 control assays is plotted in Figure 55-B. The results indicate that the cell 

OT> readings reached a mean of 1.199 (SD ±0.118) with a median of 1.198 (range of 0 907 - 1 559) 

This indicates that a uniform and equal number ( 18.000 cells/well) of cells are being loaded into every 

well m the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

PT-Cdmrq| Compound-Virus Load PerimmaiKg; A bar graph scatter plot of the mean 
Virus load O readings of the 86 conuol assays is presented in Figure 56-B. The results indicate that 

the average load O.D. reading is 0.323 (SD ± 0 226) with a median of 0.273 (range of 0.035 - 0.758). 

This demonstrates that a good cell destruction is taking place and a uniform load of ¡rus (32 TClD«n) 
is administered on the cell monolayer with very consistent viral CPE results. 

Swnd PT-^Ptrol Compyund-Assav n;,y- >nt'il Performance: A bar graph scatter plot of the 
mean O D differential values ot the 86 control assavs is provided in Figur. 57-B The results indicate 

that Je average differential O D. reading ,s 0.876 .SD ± 0 268) with a median of 0.838 (range 0 437 - 

1488) The single bell-shaped curve is reasonablv sham and uniform. This reflects that the assays are 

executed consistently and are repeatable dur ; ..,, ,,,-dav operation with close to 88% measurem 
accuracy 

\ Mil \l HIN Ol- I ID , I 1.1 ,| o\l)i (DM 
I'l \ 11(1 s \ N .. Mino I,. \/ \l 1(11 

nr' 
V MOMIOS OI HH V HO «, ,|oMl, , OSIKOI 

I'l 'IUI s 's .. M HIO-ii. V/\l KHHSI 

’ » I II I ! I ‘ I 

orrit \i DisMn 

Fgure 55-B 

i i «i «: i, i, . 

Of IHM IIINStn 

Figure 56-B 

\ MOMIOS Ol- I III 11 S I im I I Kl s I I\l 
I’l ' HO s .. \ s .. M IHO.h. \/ M KHHSI 

Figure 57-B 
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4.3.5.1.5 Qygrall PT-A-Ssav Piale Quality CnniroU; 

ElrQygrall-CtfH UaiLPgrt^rmilfi'.'g, A bar graph scatter plot of the overall mean cell control 
(O a reading) of 3271 accepted assays is plotted in Figure 55-C. The results indicate that the overall 
cell O.D. readings reached a mean of 1.185 (SD ± 0.138) with a median of 1.180 (range of 0 827 - 
! 651 ). This indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into 
every well in the 96-well plate during the day-to-day operation. The cells reduced MTT to formaran 
giving maximum blue color uniformly and consistently. 

EJ-Qvtfrall-Vn-q;, P^rmansig;. A bar graph scatter plot of the overall mean virus load 
O.D readings ot the 3271 accepted assays is presented in Figure 56-C The results indicate that the 
overaU average virus load O D reading is 0.386 (SD ± 0.216) with a median of 0.422 (range of-0.009 - 

„ ^;p>Th,S demonstrates a reasonable cell destruction is taking place and a uniform load of virus 
(3» TCIDjq) is administered on the cell monolayer with consistent viral CPE results. 

EIcQygrail-ASiiaY Piffscential Perforptamitf; A bar graph scatter plot of the overall mean O D 
differential values of die 3271 accepted assays is provided in figure 57-C. The results indicate that the 
overall average differential O.D. reading is 0.799 (SD ± 0.273) with a median of 0 709 (range 0.182 - 

'579h S‘n8ie bell‘shaped ¿urve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-lo-dav operation with close to 80% measurement 
accuracy. 

GRAPHIC ILLUSTRATION • r : OVERALL PLATE VARIATIONS 

OBSERVED WITH , ' L \<' :PTED PT PLATE DATA 
i I I I I n mi> (DM ui il s 

ruiMun M K11 \i 
/—X¿~ 

¿22. I_V, 

V IHI S il I)Allí ( 11\ 11{()| s 
il'KIM M<> M |(| I N| 

I /¾ 
I II 12 II .4 I ; I» 

ON 1( \l. |)^ NSI I \ 

Figure 55-C 
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4 î 5. «M'vitv Results: 

N¿w.Prm:ii wi^ Wo Antiviri] Reduction L^K Out of the 3271 aoual single Jnjg tests. 20 
new compounds demonstrated excellent antiviral activity, having antiviral reduction values of equal to 
or better than 95%. This represents around 0 6% of the test compounds being active at this excellent 
reduction level. These compounds are summarized in Table 19 according to the highest Total .Antiviral 
Index (TAI). Compound A VS-11506 demonstrated the greatest in vitro promise, having a TAI of 56% 
and Selectivity Index (SI) of 28 The other compounds demoastrated moderate antiviral activity with 
TAI s that ranged from 15 - 48% and SI values that ranged from 2.8 - 20. 

Table 19 
AVS Compounds Active Against Punta Toro (IT) at AI^ Level 

AVS 
No. 

Ship¬ 
ment# 

PT 11506 31 
PT 11123 70 
PT 11498 81 
PT 11501 81 
PT 11191 80 
PT 9539 79 
PT 11121 78 

80 
79 
80 
78 

PT 9<»23 
PT 9970 
PT 9422 
PT 11129 
PT 11376 81 
PT 9942 79 
PT 10030 79 
PT 11134 73 
PT 11375 81 
PT 10031 79 
PT 11133 78 
PT 9414 31 
PT 9451 79 

Test 
Oat* 

08/01/91 
04/16/91 
08/01/91 
08/01/91 
07/09/91 
10/03/91 
04/11/91 
10/03/91 
06/18/91 
10/08/91 
10/15/91 
08/22/91 
06/05/91 
07/03/91 
10/15/91 
08/22/91 
07/0J/91 
04/16/91 
10/00/91 
04/23/91 

DUf- 
rntl. 

0.595 
1.100 
0.579 
0.595 
1.181 
0.558 
1.015 
0.681 
0.738 
0.631 
0.532 
0.788 
1. 192 
1.155 
0.569 
0.687 
1.155 
1.091 
0.430 
1.038 

IC 95 

684. 
914. 
292. 
906. 
271. 
92. 

3200. 
93. 

236. 
94. 

2910. 
945. 
90. 

290. 
920. 
927. 
914. 
943. 
903. 
30. 

00 
00 
00 
00 
00 
60 
00 
30 
00 
50 
00 
00 
30 
00 
00 
00 
00 
00 
00 
20 

TC 95 

9660.00 
10000.0 
9550.00 
3200.00 
3200.00 
966.00 

10000.0 
966.00 

2700.00 
966.00 

10000.0 
3200.00 
320.00 
966.00 

3110.00 
8490.00 
3090.00 
9230.00 
1000.00 

198.00 

2^8 

AI 95 

14.12 
10.95 
32.67 
3.53 

11.81 
10.43 
3.13 

10.30 
11.46 
10.23 

3 44 
3.39 
3.54 
3.33 
3.38 
9.16 
3.38 
9.79 
1.11 
6.55 

SI 

28.11 
16.75 
15.45 
15.92 
20.10 
10.58 
8.24 
9.29 
8.32 
8.66 
5.59 
4.47 
4.49 
4.04 
3.60 
3.59 
3.83 
3.57 
2.77 
2.83 

TAI 

55.96 
48.26 
46.24 
43.26 
43.03 
40.63 
38.02 
36.11 
35.57 
35.12 
27.13 
26.56 
25.53 
22.66 
21.91 
21.76 
21.18 
19.88 
19.74 
15.36 

Siuihcm Rctca/rh liiaiiuic 

* 

♦ 



New Druüs With so-?, An^virüi WyJ',i;i..'P Out ot the 327! actual .single drug tests. 141 

new ^P'^nds demonstrated ginnl antiviral activity, having antiviral reduction values equal to or better 
an 50% This represents around 4.3% of the test compounds being active ’ ,his good antiviral 

reduction level. These compounds are summarized in Table 20 according to the highest Total Antiviral 
Index (TAI). AVS-9610 demonstrated the best activity with a TAI of 31% and a SI of 10. Fifteen (15) 
other compounds demonstrated moderate antiviral activity, having TAI’s that ranged from 21-29% and 

S M * n' The rest (I25 a,mP°unds> showed marginal antiviral activity with TAI’s from < 1 
to 18% and Si s from <0.1 to >250. 

Table 20 
A VS Compounds Active Against Punta Toro (PT) at AI50 Level 

AVS Ship- Teat Dift- 
No. ment# Date rntl. IC SO TC 50 AX 50 SI TAX 

PT 9610 79 
PT 11118 78 
PT 9416 82 
PT 11931 82 
PT 9529 79 
PT 10543 83 
PT 9990 79 
PT 11924 82 
PT 9908 82 
PT 11490 81 
PT 11332 82 
PT 9258 77 
PT 9388 77 
PT 11115 78 
PT 11110 78 
PT 9909 81 
PT 9916 79 
PT 9324 77 
PT 9238 77 
PT 9899 79 
PT 11047 78 
PT 9962 79 
PT 10394 83 
PT 9935 79 
PT 9394 77 
PT 9937 79 
PT 11107 78 
PT 9149 77 
PT 11190 80 
PT 9981 79 
PT 9530 79 
PT 9225 77 
PT 9689 79 
PT 9389 77 
PT 9809 79 
PT 9448 79 
PT 9229 77 
PT 9971 79 
PT 9445 79 
PT 9874 79 
PT 11795 82 
PT 9847 79 
PT 9225 77 
PT 10066 82 
PT 10583 83 
PT 9883 79 
PT 11486 81 
PT 9446 79 
PT 9452 79 
PT 10062 82 
PT 9745 79 

05/07/91 1.210 
04/11/91 1.013 
09/04/91 0.470 
10/01/91 0.828 
04/25/91 1.107 
10/24/91 0.492 
06/19/91 1.155 
10/01/91 0.690 
09/04/91 0.521 
08/01/91 0.628 
08/22/91 0.574 
02/20/91 1.069 
03/07/91 1.123 
04/11/91 1.057 
04/11/91 1.020 
08/06/91 0.701 
06/12/91 1.381 
02/26/91 0.978 
02/20/91 0.955 
06/12/91 1.217 
04/04/91 0.738 
06/18/91 0.913 
10/16/91 0.559 
06/13/91 1.112 
03/07/91 0.910 
06/13/91 1.250 
04/11/91 1.019 
02/26/91 0.986 
07/09/91 1.234 
06/19/91 1.213 
04/25/91 1.107 
02/20/91 0.895 
05/16/91 1.316 
03/07/91 1.123 
06/04/91 1.090 
04/23/91 1.104 
02/20/91 0.944 
06/18/91 0.738 
04/23/91 1.251 
06/11/91 0.944 
08/22/91 0.608 
06/05/91 1.142 
02/26/91 0.978 
09/04/91 0.682 < 
10/29/91 3.458 
06/11/91 0.905 
08/01/91 0.654 
04/23/91 1.389 
04/23/91 1.121 
09/04/91 0.694 < 
05/23/91 1.034 

1.88 
1710.00 > 

15.20 > 
55.20 > 
2.07 

25.60 > 
61.40 
85.00 > 
86.70 > 

230.00 
1000.00 

72.90 
64.50 

768.00 > 
1230.00 > 

54.10 > 
511.00 
806.00 > 
239.00 

8.02 
561.00 
320.00 
95.90 

781.00 
959.00 
498.00 

1760.00 
2260.00 > 
512.00 > 

2940.00 > 
17.50 

197.00 
77.60 > 

468.00 
2.30 

136.00 > 
582.00 
195.00 

6.38 
8.73 

590.00 
7.06 

209.00 
1.00 > 

214.00 > 
1. 72 

210.00 
58.20 
23.00 

1.00 
7.26 

28.30 
10000.0 > 
320.00 > 
320.00 > 

52.10 
320.00 > 
820.00 
320.00 > 
320.00 > 

1860.00 
2260.00 
1530.00 
575.00 

3200.00 > 
3200.00 > 

320.00 > 
2910.00 
3200.00 > 
611.00 
88.70 

3200.00 
1940.00 
200.00 

3330.00 
2120.00 
2010.0u 
6350.00 
3200.00 > 
3200.00 > 
10000.0 > 

63.90 
748.00 
320.00 > 

3200.00 
20.40 

320.00 > 
2600.00 
730.00 
25.10 
37.00 

2120.00 
43.30 

1000.00 
320.00 > 
320.00 > 

6.42 
660.00 
190.00 
82.70 
58.00 > 
21.10 

15.11 
5.85 

21.05 
5.80 

25.14 
12.51 
13.37 
3.77 
3.69 
8.08 
2.26 

21.02 
8.91 
4.16 
2.61 
5.91 
5.70 
3.97 
2.56 

11.05 
5.71 
6.05 
2.09 
4.27 
2.21 
4.03 
3.61 
1.42 
6.26 
3.41 
3.66 
3.80 
4.12 
6.84 
8.89 
2.36 
4.46 
3.74 
3.93 
4.24 
3.59 
6.14 
4.78 

320.00 
1.49 
3.74 
3.14 
3.27 
3.60 

58.02 
2.91 

10.22 
5.85 
5.30 
5.80 

11.19 
9.88 
8.14 
3.77 
3.69 
5.16 
1.36 
3.81 
5.62 
1.11 
2.61 
5.48 
3.71 
2.61 
1.54 
5.17 
3.48 
4.07 
1.45 
2.63 
1.63 
2.70 
1.82 
1.42 
2.35 
3.41 
2.46 
2.20 
2.80 
3.28 
1.25 
2.36 
2.75 
2.69 
2.75 
2.51 
2.64 
1.94 
0.83 

250.00 
1.49 

67 
33 
13 
49 

37.04 
2.14 

30.75 
28.50 
28.28 
27.88 
27.65 
27.59 
26.79 
24.78 
24.61 
24.59 
24.46 
23.56 
23.27 
21.78 
21.19 
21.15 
18.49 
18.21 
17.89 
17.33 
16.97 
16.68 
16.40 
16.11 
15.69 
15.45 
15.40 
15.20 
15.01 
14.99 
14.90 
14.89 
14.77 
14.60 
14.54 
14.43 
14.31 
14.29 
14.12 
14.08 
13.81 
13.49 
13.40 
12.77 
12.60 
12.45 
11.98 
11.73 
11.71 
11.66 
11.58 
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Tabla 20 (Cont'd) 

AVS Ship- Tea*-. Diff- 
No. ment# Date rntl. XC 50 TC 50 AX 50 SI TAX 

PT 9322 77 
PT 9424 80 
PT 11738 82 
PT 9806 79 
PT 9607 79 
PT 9475 79 
PT 10064 82 
PT 9426 80 
PT 9227 77 
PT 9969 79 
PT 11907 82 
PT 11487 81 
PT 10586 83 
PT 9802 79 
PT 9974 79 
PT «269 77 
PT 11122 78 
PT 9248 77 
PT 10047 79 
PT 11108 78 
PT 9992 79 
PT 9678 79 
PT 9317 77 
PT 9791 79 
PT 11224 80 
PT 9603 79 
PT 11941 82 
PT 11496 81 
PT 9887 79 
PT 9696 79 
PT 11816 82 
PT 10001 79 
PT 9856 79 
PT 9781 79 
PT 9931 79 
PT 9659 79 
PT 9455 79 
PT 9173 77 
PT 11166 78 
PT 11467 81 
PT 10892 84 
PT 9470 79 
PT 11131 78 
PT 9814 79 
PT 9339 77 
PT 11155 78 
PT 11135 78 
PT 9439 79 
PT 11139 78 
PT 10260 82 
PT 9443 79 
PT 9844 79 
PT 9235 77 
PT 9393 77 
PT 9797 79 
PT 11371 81 
PT 9825 79 
PT 11144 78 
PT 10640 83 
PT 11140 78 
PT 9487 80 
PT 9253 77 
PT 9327 77 
PT 9669 79 

02/26/91 0.976 
07/11/91 0.648 
08/15/91 0.682 
06/04/91 1.305 
05/07/91 1.024 
04/25/91 1.342 
09/04/91 0.664 
07/11/91 0.670 
02/20/91 0.949 
06/18/91 0.945 
09/26/91 0.544 
08/01/91 0.654 
10/29/91 0.474 
06/04/91 1.116 
06/18/91 0.823 
02/20/91 1.017 
04/16/91 0.989 
02/20/91 0.970 
07/03/91 1.361 
04/11/91 1.019 
06/19/91 1.244 
05/16/91 1.181 
02/26/91 1.090 
05/30/91 1.089 
10/10/91 0.492 
05/07/91 1.306 
09/24/91 0.633 
08/01/91 0.696 
06/11/91 0.946 
05/16/91 1.257 
08/21/91 0.489 
06/19/91 1.134 
10/03/91 0.387 
10/03/91 0.536 
06/13/91 1.257 
05/14/91 1.153 
04/23/91 1.232 
02/07/91 0.883 
04/18/91 1.276 
07/30/91 0.742 
ll/i3/91 0.595 
04/23/91 1.097 
04/16/91 1.092 
06/04/91 1.076 
02/28/91 1.052 
04/18/91 1.216 
04/16/91 1.130 
10/01/91 0.658 
04/16/91 1.287 
09/19/91 0.775 
04/23/91 1.204 
06/05/91 1.116 
02/20/91 1.027 
03/07/91 0.910 
05/30/91 0.964 
08/22/91 0.719 
06/C5/91 1.133 
04/16/91 1.114 
10/30/91 0.869 
04/16/91 1.287 
07/C9/91 1.210 
02/20/91 1.179 
02/28/91 0.924 
05/14/91 1.137 

538.00 
93.40 

703.00 
6.84 
9.43 
7.39 

< 1.00 
249.00 
217.00 
217.00 

9.16 
158.00 
76.90 
8.27 

68.40 
762.00 
888.00 

1950.00 
203.00 
757.00 
603.00 

2.66 
1150.00 

23.50 
25.90 
9.40 

260.00 
277.00 

2.77 
28.80 

885.00 
320.00 

< 0.10 
< 1.00 

307.00 
7.76 

282.00 
1910.00 
938.00 
814.00 
288.00 
288.00 

2480.00 
26.50 

881.00 
"’S. 90 

938.00 
2480.00 
2670.00 
277.00 
84.50 
95.50 

799.00 
835.00 
82.70 

978.00 
28.30 

2970.00 
271.00 : 
260.00 
28.30 

2390.00 : 
710.00 
80.60 

2430.00 
’ 320.00 > 

2770.00 
19.60 
25.00 
39.70 
43.30 > 

320.00 > 
460.00 

1060.00 
194.00 
784.00 
210.00 
21.50 

214.00 
2050.00 
2100.0C 
3200.00 > 
618.00 

3200.00 > 
1630.00 

6.67 
3200.00 > 

60.90 
89.10 
19.20 

320.00 > 
656.00 

6.34 
64.60 

2100.00 
972.00 

6.60 > 
14.80 > 

709.00 
18.90 

320.00 > 
3200.00 > 
2870.00 
1890.00 
320.00 > 
320.00 > 

4770.00 
54.70 

2030.00 
171.00 

2800.00 
3200.00 > 
5620.00 
320.00 > 
163.00 
161.00 

1430.00 
1520.00 

171.00 
1450.00 

54.70 
4350.00 
320.00 > 
601.00 
48.70 

3200.00 > 
2100.00 

200.00 

4.52 
3.43 > 
3.95 
2.37 
2.65 
5.37 

43.33 > 
1.29 > 
2.12 
4.90 

21.21 
4.97 
2.73 
2.59 
3.13 
2.69 
2.36 
1.64 > 
3.04 
4.23 
2.71 
2.50 
2.78 
2.59 
3.43 
2.04 
1.23 > 
2..'7 
2 29 
2.24 
2.37 
3.04 

66.00 > 
14.81 > 
2.30 
2.44 
1.13 
1.68 
3.06 
2.32 
1.11 > 
1.11 > 
1.93 
2.06 
2.31 
2.26 
2.99 
1.29 > 
2.11 
1.16 > 
1.93 
1.68 
1.78 
1.81 
2.07 
1.49 
1.94 
1.46 
1.18 
2.31 
1.72 
1.34 
2.96 
2.48 

0.39 11.40 
3.43 > 11.28 
2.69 11.26 
1.97 > 11.02 
1.34 > 10.69 
2.51 10.51 

13.67 > 10.32 
1.29 > 10.14 
1.15 9.99 
1.40 9.48 
1.95 9.45 
0.54 9.43 
2.02 > 9.20 
1.90 > 9.19 
2.06 9.11 
1.94 > 9.06 
1.75 8.83 
1.64 > 8.64 
2.10 8.56 
1.25 > 8.55 
1.35 8.40 
1.85 > 8.34 
0.24 > 8.05 
1.76 7.72 
2.12 7.65 
1.36 > 7.61 
1.23 > 7.52 
1.73 7.42 
1.63 > 7.34 
1.61 > 7.30 
1.75 7.22 
0.95 7.04 

49.00 > 6.86 
7.92 > 6.69 
1.18 6.61 
1.59 6.51 
1.08 > 6.42 
0.27 > 6.23 
1.59 6.08 
1.52 5.85 
1.11 > 5.55 
1.11 > 5.55 
1.04 > 5.34 
1.21 > 5.28 
0.03 5.17 
1.28 5.10 
1.21 5.09 
1.29 > 4.88 
1.24 4.75 
1.16 > 4.57 
1.05 4.38 
0.76 3.80 
0.96 3.70 
0.34 3.70 
1.16 3.59 
0.80 3.55 
1.13 3.49 
0.80 > 3.47 
0.34 > 3.43 
0.95 3.30 
0.46 3.19 
0.75 > 3.15 
0.04 2.97 
0.39 > 2.87 

280 Southern Rc»e»rch lualitutc 



Tabl« 20 (Cont'd) 

AVS 
NO. 

Ship¬ 
ment# 

PT 9276 
PT 9271 
PT 9246 
PT 9900 
PT 9319 
PT 9391 
PT 9255 
PT 9590 
PT 11495 81 
PT 9153 77 
PT 11074 78 
PT 9270 77 
PT 11086 78 
PT 11364 81 
PT 9649 79 
PT 10679 83 
PT 9342 77 
PT 1103C 78 
PT 9396 77 
PT 10733 84 
PT 11076 78 
PT 11150 78 
PT 9680 79 
PT 9259 77 
PT 9167 77 
PT 9263 77 

77 
77 
77 
79 
77 
77 
77 
79 

Test 
Date 

02/21/91 
02/20/91 
02/20/91 
06/12/91 
02/26/91 
03/07/91 
02/20/91 
10/03/91 
08/01/91 
02/26/91 
04/09/91 
03/07/91 
04/09/91 
08/22/91 
05/14/91 
10/31/91 
02/28/91 
04/02/91 
03/12/91 
11/07/91 
04/09/91 
04/18/91 
05/16/91 
02/20/91 
02/26/91 
02/20/91 

Diff- 
rntl. 

0.379 
0.971 
0.931 
1.217 
1.151 
0.864 
1.261 
0.532 
0.787 
1.131 
1.496 
1.030 
1.526 
0.576 
1.135 
0.554 
1.072 
1.320 
1.369 
0.550 
1.570 
1.015 
1.171 « 
1.069 
1.302 
1.346 

IC 50 

2680.00 
924.00 

3130.00 
: 1.00 

1710.00 
3200.00 
1970.00 
722.00 
294.00 

3010.00 
809.00 
892.00 
957.00 

3040.00 
97.80 
28.80 

2770.00 
3130.00 
937.00 

2.68 
2760.00 
827.00 

1.00 
3010.00 
2300.00 
2520.00 

TC 50 

> 3200 
2470 

> 3200 
1 

> 3200 
> 3200 
> 3200 

64 
469 

> 3200. 
1340. 

> 1000. 
1530. 
2930. 

127. 
179. 

4240. 
> 3200. 

1860. 
19. 

> 3200. 
927. 

1. 
2810. 
2440. 

76. 

.00 

.00 

.00 

.89 

.00 

.00 

.00 

.60 

.00 

.00 

.00 

.00 

.00 

.00 

.00 

.00 
00 
00 
00 
60 
00 
00 
40 
00 
00 
00 

a: so 

1.19 
2.67 
1.02 
1.89 
1.87 
1.00 
1.62 
0.09 
1.60 
1.06 
1.65 
1.12 
1.60 
0.96 
1.30 
6.21 
1.53 
1.02 
1.98 . 
7.32 . 
1.16 
1.12 
1.40 ■ 
0.93 
1.06 
0.03 « 

SI 

1.19 
0.75 
0.72 
1.24 
0.19 
1.00 
0.36 
0.06 
0.80 
0.65 
0.40 
0.56 
0.67 
0.65 
0.73 
0.27 
0.07 
0. 70 
0.01 
0.37 
0.18 : 
0.75 
1.00 : 
0.53 
0.04 
0.00 
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TAI 

2.71 
2.60 
2.51 
2.39 
2.19 
2.17 
1.95 
1.94 
1.53 
1.48 
1.31 
1.29 
1.19 
1.10 
0.85 
0.77 
0.76 
0.74 
0.50 
0.49 
0.44 
0.41 
0.28 
0.02 
0.00 
0.00 
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N¿w PrJiü WIÜ1 Annviral Rtfjuaion Levels: Ot the 3271 actual singl. Jrug tests, 290 new 
compounds demonstrateu marginal antiviral activit>, having antiviral reduction values equal to or better 
than 25%. This represents around 9% of the test compounds being active at th>* marginal antiviral 
reduction level. 

hi general, when compared to the 95% and 50% antiviral activity categories, the compounds in 
this (25%) category do not appear to have any significant antiviral promise and probably do not need to 
be presently confirmed any further. 
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4 3.5.3 Confirmatory 

Some ot the compounds were sent to us in more than one separate drug sh.pment These 
compounds were tested more than once. Data from the confirmatory assays are summar.zed in Table 
21. l a compound showed >50% reduction m CPE during this contract period, then it was considered 
a candidate tor confirmatory tesfing. The confirmatory tests are from active compounds taken from the 
prescreen and primary MTT assays. Out of 142 confirmatory tests. 68 compounds were confirmed active 
unng this reponmg period and the remaining 74 compounds gave conflicting results. The criteria for 

activity is that the confirmatory test has to show ^25 % reduction in CPE. Failure to confirm tne activity 
in these compounds was probably due to deferences during the assay conditions: 

1) In confirmatory assays the concentration range is adjusted to a more accurate semilog scale 
to maximize the TAI window. 6 

2) Differences in the •differential" of .he two runs can cause the compound to read positive or 
negative falsely. The variability in the differential can cause false positive or negative bias u) 

compound^ ^ Ca,CUlat,0nS’ retlectin8 ^ variability in the maximum activity of the 

3) The metabolic rate, cell and virus load/well, age, and parage number of the cells may cause 
the above observed variability in the confirmatory results. 

4) Prob'ems associated with stability and storage of the compound (i.e., different lot numbers, 
solubility, light sensitivity, hygroscopic, etc.). 

technicians15 ^ techmcal execut‘on of large numbers of plates by different 

During this reporting period the overall confirmatory rate against PT was 48%. The conflicting 
resuits should be retested at a later date based on the availability of the compound. 

sponsor 
Some of the compounds have not been confirmed due to the disco., nation of this proje ct by the 

4 3 5 4 fv^oTeiuf<i0n?j °f tpon lh<? rn VUro Results *ith V1TT 

Based upon the in vitro results with the MIT assay (Vero cells) we recommend the following: 

1C~ W,thf îhe|hiLhft TAI m ^ 95<* aclivity “'W that have confirmed resulu 
nh the exception of colored compounds should receive the highest priority for further profile 

studies and in vivo animal testing. «» r z c piumc 

w»hCm! W,th, ‘!'' TAI in lhe *a, have confirmed result, 
wnh the exception ot colored compounds should receive the next highest priority tor further 
profile studies and in vivo animal testing. y 
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4-3.6 Sandf?v Fever Vin« tSf). 

.» SÄÄSi1 is M“in ¡~ 
fornui. Of these, 194 were „ * perttmed jgniis, the SF vims with the MTT assay 

compound assays with 2-Thio-6-Azauridme (AV^7‘’4)th T^r11 ^5-000^ 3X1(1 95 were control 
(+ + +) virus load and cell load quahttrconm)! hundred test5 were internal 
on the criteria ot the quality control set durms t'ii« r^n. 55 ^ WerC considcred unsatisfactory based 
single drug assays. TTte^S n!TbÍn»e rest, totaling 3313. were actual 
contractual obligation (i.e., 3313/2000) ** approximately 66¾ above our yearly 

we,s ZZT^ZZT^Z^' * mm'r “ ^ ™ 
3F Vtm. The remated». 308T co^ ,93,,. a,« m he 

total number of tests against Sandfly fever virus 

Quality Control Tests » 

Accepted Sing'e Drug Tests » 

Total Number of SF Tests = 

Figure SS 

KFC (Positive Coitrol - 2-1300-^Aa auridine) - 
KPC (Positive Control - Ribavirin) » 

!t m w+) a",erniJ Vinu ^ CeJI Controls) 
(UT) Unsatisfactory Test (QC rejects - 

95 
194 
213 
155 

3313 

3970 
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4 

4.3.6.1 SF-Qualitv Controle 

4 3 6 , 1 ^miyiral Activity of RihaviHn y¡nn; 

co^„^~inij^p;xTrLR'br: '‘vs<ooiLh“bee" ^ ' 
p»»™ of U,. poiniv« oon^Vg < Rjpaviriif) stf“’"" ““ 

(SD ± J3J) a^^e^meüiim^aJue'was's'T^^ ^Th^ y ^ °f38% 
the compound and it ranged from 7 13 > si t n“*sur“ overall antiviral effectiveness of 
was 20. HSD ± 20.76) 5ÏÏ Tmldü sivle Wtivi^ ,nd- ^1) 
Ribavirin against SF virus. The SI ranged from 0 07 * >160 q'Ü* selectivity for 
closeness of the mean and median values indicate that the „ ^ 9 ^15 period- However. the 
repeatable. C*e “* ^ preseM ««“‘ion of the SOP is consistent and 

The mean Antiviral Index 25% (AI,.) value wm si as /cn . 
was 33.68 (range 0 192 - >474 S3) Tii* mf a .• » 1 • ^ 62.36). The median AU« value 
with a median of 22 79 (r^ge 4 U i ^ ^ ^ ^ 28 « (SD ±Í9.45) 
± 4 96). with a median 0^(range 0 !í?2 95) 95% (AI«> W3S 2 98 ^ 
does not consistently reach 95% antiviral reduction levels. ^ ^ COmpound' R‘bavirin, 

median S) "TtÍ 61 ^ (SD 1 3 7)‘ ^ 
Concentration 50% (IC^ was 14.26 Mg/ml (SD ± 7 96) ir*“ 'V,ÜV¡ral ,rhibi,()ry 

oiscrepancy indices •*. the control compou^d^rhív in/d ^ <rM*4 f'0m 0 ' 159 ^'S 
levels. During this reporting period the hi oh»«» » - . 0eS ^ conS'Stenu/ reach 95% reduction 
increased from high dose of 100 to 320 ua/ml to* nrIn* conc,"traIion of Ribavirin (100 /ig/mi) was 
Ribavirin. ° Mg/ml 10 proper|y ^e maximum antiviral effect of 

a. 3: *;»W“ 
With a simultaneous -5% cytotoxic suooreoiinn ak. »t^mU? 3nt,v,ral eff,Pct (~ W%) was found 
lose its antiviral potency (-40%) at 3^0 uir/ml h i ^ 00 M8,ndl concentration Ribavirin starts to 
toxic ( - 40%). y ( 31 3‘° «/ml »M* simultaneously the Ribavirin becomes maximally 
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RJiUVTJRlN -VS- SF VIRUS 

^ Mear % 
Vi.J CPE 

CONCENTRATION (¿»g/rnl) 

+ Median * 0 Mean * Ceil ¿Median % Cell 
Viral CPE Viability Viability 

t Viral CPE_% Ceil Viability 

CMt.(*«/aO I u io u im ue 1 10 22 100 126 

SU. Dev, 

w IS 61 17 r 62 

w 17 42 1« 21 62 

007 oil 011 0 14 OIS 0 17 

M 96 94 94 |7 S9 

» » 97 97 |7 S6 

0 05 0 09 0 06 0 07 0 10 0 14 

Figure S9-A 
Average Antiviral and Cytotoxicity Valuer for 194 Positive Control Compound Tests 
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4 3 612 Maximum Antiviral Effeci »( Ribavirin vs S ~ Vin.«- 

A bar graph scaner ploi (Figure 60-A) depicts the distribution of the maximum antiviral reduction 
values of ail 194 control compound assays for Ribavirin. The results indicate that the average mammum 
antiviral reduction obtained with the present SOP is around 85% (SD ± 12.5) reduction levels. The 
maximum reduction levels vary *torii 54 • 100% but remain quite consistently around the median of 87% 

e assay control value* give a shitted half-bell-shaped distribution curve toward the maximum 100% 

Lí™" ICV<I 711,5 !nd,ca,es ^Ulte a con**«ent day-to-day performance of the control compound in the 
SF-MTT assay. 

During this period the positive control compound performance criteria for Ribavirin versus the 
S virus was set at 50% reduction level. All assays in which Ribavirin did not meet this accepted quality 
control level (¿50%) were rejected (i.e., 155 unsatisfactory tests). 

Ribavirin is active in vuro against SF virus and functions as a reasonable quality control 
compound. On the other hand, regardless of the performance of the SF-quality control drug Ribavirin, 
around „30 other compounds have equal or better antiviral activity against SF virus th.tr AVS-0001. (See 
95% and 50% reduction summaruos). 

Variation of the Maximum Antiviral Effect 
SF Virus - VS - Ribavirin 

✓: 

:o 

10 

iiiilihil.i.1111111, 
PERCENT CPE REDICTION 

Fig ore 60-A 
Maximum Antiviral CPE Reduction (%). 

Summary of 194 Control Tests. 

ch IntfiiuM 

• • • • 
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■*36.13 Cdlü*ar Cvtoloxicitv i>f Ribavirin vs Virus: 

Sf Çjntftfl CumKmnil-rvunoxiLitv Pertormam.-.. T.ie 194 cytotoxiaiy values of the , ..v 
corn. jI compound Ribavirin are also very consistent. The mean cell Toxic Concentration 25*e t. v 
was 193 64 Mg;mi (SD ± 84.57) and the median was 193 Mg/ml (range of 0.96 - >320 Mg/ml;. l.,e 
mea.-. ;ell Toxic Concentration 50% (TCj^) value was 309.61 Mg/ml (SD ± 26.97) and the median was 
3.0 ug ml (range of 96 - >320 Mg/mJ), The mean cell Toxic Concentration 95% (TCW) value was 
318.77 (SD ± 16.44) and the median was 320 Mg/ml (range of > 100 - > 320 Mg/ml) This discrepancy 
indicates that the control compound Ribavirin does not consistently reach 95% cytotoxicity levels ct the 
highest concentration tested (i.e. 320 Mg/ml). 

As can he seen from Figure 59-A, the toxicity starts to become measurable abu.e the 
concentration of 32 Mg ml *nd the maximum toxicity has not been retched at 320 Mg'ml. Further 
increase of the concentration of Ribavirin would be needed to properly evaluate the maximum cytotoxicity 
of Ribavirin. 7 

Also. .Igure 59-A indicates that when the cytotoxicity rea.lies - 10% at 100 Mg-mJ. the control 
compound (Ribavirin) has reached simultaneously its maximum ; ttiviral effect (80%). The cytotoxic 
effect of Ribavirin is insignificant between I and 100 Mg/nal. Th. average cytotoxicity reached -40% 
at 320 which is the highest Ribavirin concentration tested 
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4 3 614 SfcAaarrtUt Quality Cuninm; Cell Lmd and Vims Load Panimrtm iRibavirint: 

^F-C^ntftfl C^miK>una-C.‘ll Load Penormance A bar graph scatter plot of the mean ceil control 
(O.D. leading) ot 194 control asrays Is plotted in Figure 61-A. The results indicate that the cell O D. 
readings reached a mean o»; ,.146 (SD ± 0.136) with a median of 1.144 (range of 0.76 - 1.:66). Thi* 
indicates that a uniform and equal number (18.000 cells/well) of cd’s are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells reduced MTT to i. mazan giving 
maximum blue color unitormly and cotisisiently. 

Sf -Ctfntftfl Ci^pqund-Vinis Ltfâd PcrtV A bar graph scatter plot of the mean virus load 
O D readings ol the 194 control assays is presented in Figure 62-A. The results indicate that the 
average virus load O D raiding reached a mean of 0.305 (SD ± 0.182 with a median of 0.234 (range 
of 0.018 ^0 7481. This demonstrates that a good cell destruction is taking place and a uniform load of 
virus <32 TClDyj) is administered on the cell monolayer with ve»7 consistent viral CPE results. 

* 

Si .ÙdUTUl Cjmpqund-Assay Differential Performance: A oar graph scatter plot of the mean 
O D differential values of the 194 control assays is provided in Figure 4J-A, The results indicate that 
the average differential O D reading is 0 84, (SD ± 0.201) with a median or 0.846 (range 0 412 - 
I 368). The single bell-sh«ped curve is reasonaMy sharp and uniform Tliis reflects that the assays are 
executed consistently and are repeatable during day to-day operation with close to 85* measurement 
accuracy. 

\ \KI \ HUN HI mi i H I 'HMIli MIMMOI V 
'1 \ IK I s \\ . Kill W IKIV 

F cure Sl-A 

V \K I \ III ,\ ,,t r,u S||<, N ||<M|„ , UN|k,M % 

M MUI V .. Vs .. Kill \ , IK IN 

"s' '“»HKiNm,. mr t siMi s .. %s .. 

i • 

i .'ï 
,^1 

ill 
/CV1 

-k 
1 JdJt 

• m h \i i,i , ^ 

Mgurt 63-A 

• • i • 

e 
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4.3.6.1.1 .y» SF vims; 

Cuatful CtfmBÜUfltl-Ani'vrai pgrfpnnan¿g¡ 2-Thio-6-Azauridine (AVS-6724) has been tested as 
a second control compound against SF in these MTT-assay screens. The mean and median am.v.ral 
inhibition and cytotoxicity panems of tins second positive control drug are illustrated in Figure 59-B 

,thx ^?UOi ,eSU with 2-Thio-6-Azauridii»e gave a mean ToUl Antiviral1 Index 
(TAD of 17% (SD ± 11.48) and the median value was 14%. The TAI measures the overall antiviral 
effectiveness of the compound and it ranged from 2.4 - >51.8% uurmg this period. The mean 
Selectivity Index (SO was 5.76 (SD ± 9 59) and the median SI value was 2.57, indicating moderate 
antiviral selectivity for 2-rhio-6-Aaauridine against SF virus. The SI ranged from 0.03 - 75.(:3 during 

• Howev,îr- closencs' of the mcan and median values indicate that the present execution 
of the SOP is consistent and repeatable. 

The mean Antiviral Index 25% (Aly) value was 11.53 (SD ± 21.15). The median AU value 
was 5.4 (range 0 057 - 174.21). The mean Antiviral ¡n«kx 50% (AI«) was 17.83 (SD ± 16.2) with 
a median of 12.21 (range 2.04 - >77.94). Tht mean Antiviral Index 95% (AI«) was 1.21 (SD ± 

88). with a median of 0 (rang. 0 • >33 46). This indicates that the. 2-Thio-6-Azauridine. does not 
consistently reach 95% antiviral reduction levels. 

The mean Antiviral Inhibitory Concentration 25% (IC«) was 3.01 jig/ml (SD ± I 58) The 
median IC^ value w* 2.41 Mg/ml (range * <0.32 - 5.66 „g/mJ). The mean Antiviral inhibitory 
Concentration 50% (1C*) was 5.57 Mg/ml (SD ± 2.65). The median IC* value was 5.33 Mg ml (range 

’ i «»** 1(¡J“g/mJ). 11,6 mcan Antiviral Inhibitory Concentration 95% (IC*) was 1.21 Mg'ml (SD 
. 4.88) The median ICW value was 0 Mg/ml (range from 0 - >33 Mg/ml). This discrepancy 
ind.ca.es that the 2-Thio-6-A2aur.dine do-« not consistently reach 95% reduction levels. During this 
reporting period, the highest starting concentration of 2-Thio-6-Aaauridine was set to 100 Mg/ml to 
properly evaluate the maximum antiviral and cytotoxicity effecu of 2-Thio-6-Aaauridine. 

The average maximum antiviral inhibitory level of 95. 2-TIiM)-6-Aaauridine. tests (Figure 59-B) 
was reached at 10 Mg/ml of the cor,.pound with 70% antiviral effect. Maximum antiviral effect ( - 70%) 
was «Mad with a simultaneous -20% cytotoxic suppression. Above 10 Mg/ml concentration. 2-Thio-6- 
Aaauridine suns to lose its am.. rV potency ( - 30%) at 100 Mg/ml. while simultaneously the 2-Thio-6- 
Azauridme becomes maximally toxic ( - 50%) with increasing cytotoxicity 
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2-TíiIO-ó-AZAURIDINE - VS- SF VIRUS 

4 

a Mean % 
Viral CPE 

CONCENTRATION (pg/tni) 

+ Median % q Mean % Cell 
Viral CPE Viability 

* Viral CPE 

AMedian % Cell 
Viability 

% Cell Viability 

CMt-Ut/aO m l* 32 IS# t-B 1 U 10 32 1M 

SM. Drv. 

w « « 33 3# 75 

100 100 M 33 60 74 

0 04 0 0# 0 2# 0IS 0 14 0 12 

«6 »7 #* 12 SS 4# 

<0 100 100 c 55 4' 

0.0# 0 05 0 07 0 14 0 12 0 >» 

Figure 59-B 
Average Antiviral and Cytotoxicity Values for 95 Positive Control Compound Tests 
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4.2.6.1.2 MiLMfPUm Antiviral Effwt Of 2-Thio-6-Azaur¡dine vs SF Virnc 

val,,« pl0t distribution of the maximum antiviral reduction 
values of all 95 control compound assays for 2 Thio^-Azau..Jine. The results indicate that the average 
maximum antiviral reduction obtained with the present SOP is around 69% (SD ± 14 34) reduction 

Zt.. ^110° l,,VfIS ,a° tt'"° i0 • 100' renui" I““ «'Of«! the 
^ ““y «>ntiol valu« give a ilovNe bell-shaped distribwloo curve toward the 

»„-.Zi ^rsT^ass?,“ ,U“e ' ““ pertbimance of 1,. cohtrol 

Recommendation; 

Araondln^f*« "«s'Îîa'!“1 ^ R,biV'rin’ we '=">1"™!«! Hal 2-Thlo-6- 
Azaundine (AVS #67^4) will be osed as a second control compound against SF virus It’s overall 
performance is slightly inferior to the present control. Ribavirin. However, it is readily available from 

Ribavirta ComPany* « !S ‘"expensive and works at -5 - 10-fold lower concentrations than 

Variation of the Maximum Antiviral Effect 
SF Virus - VS - 2-Thio-6-Azauridine 

H r 

J 

PERCENT CPE REDlCTION 

Figure 60-B 
Maximum Antiviral CPE Reduction (%). 

Summary of 95 Control Tests. 
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4.3.6.1.3 Qdkkr_CnmMKLtY )f 2-Thi0-6-Azauriding v< SF Vir„s; 

SF--Ctfmrtfl ComDOi.nd-Cviotoxicitv Pertormarv*.- The 95 cytotoxicity values ot the positive 
control compound 2-Thio-6-Azaundine are also very consistent. The mean cell Toxic Concentration 
25% (TCjj) win 19.4 Mg/ml (SD ± 15.8) and the median was 16.1 uglml (range of 0 267 - 97 >*g/ml) 
The mean cell Toxic Concentration 50% (TC^ value was 67.13 Mg/ml (SD ± 32.81) and the median 
was 70.9 Mg/ml (range of 7.5 - > 100 Mg/ml). The mean cell Toxic Concentration 95% (TC««) value 
was 100 (SD ± 0) and the median «as 100 Mg/ml. This indicates that the control compound 2-Thio-ó- 
Aiaundine does not consistently reach 95% cytotoxicity levels at the highest concentration tested (100 
Mg/ml). 

As can be seen from Figure 59-B, the toxicity starts to become measurable above the 
concentration of 3.2 Mg/ml and the maximum toxicity has not been reached at 100 Mg/ml. Further 
increase of the concentration of 2-Thio-6-Azauridine would be needed to properly evaluate the maximum 
cytotoxicity of 2-Thio-6-Azauridine. 

Also, Figure 59 » indicates that when the cytotoxicity reaches -20% at 10 Mg/ml, the control 
compound (2-Thio-6-Azauridine) has reached simultaneously its maximum antiviral effect (70%). The 
cytotoxic effect of 2-Thio-6-Azauridine is insignificant between l and 3.2 Mg/ml. The average maximum 
cytotoxicity reached - 50% at 100 Mg/ml, which is the hig.iest 2-Thio-6-Azauridine concentration tested. 

(§> 
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4 3 614 SF-Assav Plate Quaülv Controls; Cell Load and Virus Loud Parameters 2.Thi.>-Q- 
A/auridine: 

SF-Ctfntftfl Compound-Cell Load PertormanL-e: A bar graph scatter plot of the cell control 
O-O- reading) of 95 control assays is plotted in Figure 61-B. The results indicate that the ced O.D. 
readings reached a mean of 1.102 (SD ± 0.122) with a median of 1.14 (range of 0.708 ¡.339). This 
indicates that a uniform and equal number (18.000 cells/well) of cells are being loaded into every well 
in the 96-well plate during the day-to-day operation. The cells re heed MTT to formazan giving 
maximum blue color uniformly and consistently. 

StE-Camrel Compomd-Virus Load Performance: A bar graph scatter plot of the mean virus load 
O.D. readings of the 95 control assays is presented in Figure 62-8. The results indicate that the average 
virus load O.D reading reached a mean of 0.292 (SD ± 0.169 with a median of 0.237 (range of 0.032 - 
0.672). This demonstrates that a good cell destruction is taking place and a uniform load of virus (32 
TCIDjo) is administered on the cell monolayer with very consistent viral CPE results 

Sf-Cwtrol Compound-Assay Differential Performance: A bar graph scattei plot of the i..ian 
O.D. differential values of the 95 control assays is provided in Figure 63-B. The results indicate that 
the average differential O.D. reading is 0.810 (SD ± 0.183) with a median of 0.772 (range 0.461 - 
1.171). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operat on with close to 81% measurement 
accuracy. 

V \ K I \l Ill's Ol I III I I I I 11 l)\|l, ( OMIO .1 
'1 \ IKI N ■ \ M (III I h- V / U I« 1111' > 

orne\i iii Nsnv 

Figure 61-B 

V \W I V I ION III till \ IKI > 11.0 \lli 1 I IN I U< I 
SI \ IKI >* - \S .. M IIUM.. V / U KIDIM 

T 

2 "•)- 

£3. 

\/ZZ 

! D 0 LA 
01*1 KM. DtNSI I S 

rigure 62-B 

\\KiMi«iNui nu n si Dim him i vi 
M V IKI ' - \ s .. V I inn «I- \/. \l KIDIM 
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4 j 6.1.5 Overall SF-Assav Plate Quality Controls: 

SI-OvgralKfll Ltfilj A bar graph scatter plot of the overall mean cell control 

°f 33,3 aceePted ““y5 is P10««1 in F!8a« 61-C. The results indicate that the overall 
cell O.D. readings reached a mean 1.116(SD ± 0.135) with a median of 1.1II (range of 0.693 - 1.570) 
This indicates »Jut a uniform and equal number (18.000 cells/well) of cells are being loaded into every 
well in the 96-well plate during the day-to-day operation. The cells reduced MTT to formazan giving 
maximum blue color uniformly and consistently. 

SE-Qygrall-ViniS Load Pgrturmaiwe; A bar graph scatter plot of the overall mean virus load 
O.D. readings of the 3313 accepted assays is presented in Figure 62-C. The results indicée that the 
overall average virus load O.D. reading is 0.311 (SD ± 0 169) with a median of 0.280 (range of .02 - 

demonstrates ^ a r«sonable cell destruction is taking place and a uniform load of virus 
(3.. TCIDjq) is administered on the cell monolayer with consistent viral CPE results. 

SF-Qverall-Assav Differential Performant; A bar graph scatter plot of the overall mean O D 
differential values of the 3313 accepted assays is provided in Figure 63-C. The results indicate that the 
overall average differential O.D. reading is 0.805 (SD ± 0.208) with a median of 0.^3 (range 0.301 - 
1.368). The single bell-shaped curve is reasonably sharp and uniform. This reflects that the assays are 
executed consistently and are repeatable during day-to-day operation with close to 80% measurement 
accuracy. 

( 

GRAPHIC ILLUSTRATION CF THE OVERALL PLATE VARIATIONS 
OBSERVED WITH ALL ACCEPTED SF PLATE DATA 

I I I I l)M)i ( ON I |<o| s 

I’KINt \K\ M KH Ni 
V IIU S il.O \1>) COM Kills 

ll'KIMAKV S( KU Ni 

■ i it ti i . ti i. 

OPTIC AL OLNSITY 

Figure 61-C Figure 62-C 

I si mmKI-sITsI i|*HIM \ MY Si KHNi 

Figure 63-C 
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4.3 6.2 S£-AntivirJ Acti>itv R«ulU; 

Drugs wl>it Antiviral RriJu^tion L¿v¿lx Out ot the 3313 actual single drug tests, 38 
new compounds demonstrated excellent antiviral activity, having antiviral reduction values o*' equal to 
or better than 95%. This represents around 1.1% ot the test compounds being active at this excellent 
reduction level. These compounds are summarized in Table 22 according to the highest Total Antiviral 
Index (TAI). Compound AVS-11830, 9248. 10260, 9859 and 10543 demonstrated die greatest in vitro 
promise, having TAI s that ranged from 52 - 59% and Selectivity Index (SI) values that ranged from 23 - 
> 3.0, respectively. The other 33 compounds demonstrated moderate antiviral activity with ThI's that 

ranged from 5% to 44% and SI values that ranged from 0.09 • 12. 

Table V. 
A VS Compounds Active Agair jt Sandfly (SF) at Al,j Level 

AVS 
NO. 

ST 11830 
ST 9248 
S8 10260 
SP 9859 
SP 10543 
SP 11829 
SP 9857 
SP 98Õ0 
SP 9863 
SP 11506 
SP 11827 
SP 9856 
SP 9858 
SP 10031 
SP 9233 
SP 9842 
SP 9414 
SP 9589 
SP 10030 
SP 9670 
SP 9217 
SP 11184 
SP 11076 
SP 10150 
SP 9970 
SP 9916 
SP 11114 
SP 11463 
SP 9752 
SP 9394 
SP 11451 
SP 9451 
SP 10640 
SP 9452 
SP 10011 
SP 9590 
SP 10429 
SP 9969 

Ship¬ 
ment# 

82 
77 
82 
79 
83 
82 
79 
79 
79 
81 
82 
79 
79 
79 
77 
79 
81 
79 
79 
79 
77 
80 
78 
82 
79 
79 
78 
81 
79 
77 
81 
79 
83 
79 
79/C2 
79 
83 
79/C2 

Teat 
Data 

08/27/91 
10/10/91 
09/19/91 
10/08/91 
10/24/91 
08/27/91 
10/03/91 
10/08/91 
10/08/91 
07/31/91 
08/27/91 
10/03/91 
10/08/91 
07/03/91 
03/07/91 
06/05/91 
10/08/91 
10/03/91 
07/03/91 
05/14/91 
02/12/91 
07/09/91 
10/10/91 
09/12/91 
06/18/91 
06/12/91 
10/15/91 
07/30/91 
05/29/91 
03/07/91 
07/30/91 
10/03/91 
10/30/91 
10/03/91 
08/13/91 
10/03/91 
10/1-791 
08/13/91 

Diff- 
rntl. 

0.729 
0.627 
0.543 
0.691 
0.863 
0.729 
0.531 
0.691 
0.699 
1.097 
0.764 
0.586 
0.709 
1.033 
0.370 
0.681 
0.731 
0.526 
1.033 
1.017 
0.590 
1.172 
0.609 
0.550 
0.621 
0.712 
0.566 
1.033 
0.976 
0.451 
0.907 
0.555 
0.S8S 
0.555 
0.918 
0.440 
0.725 
1.002 

IC 95 

270.00 
246.00 
286.00 

15.70 
26.80 

781.00 
0.95 

21.10 
22.70 

864.00 
82.70 
2.96 
9.12 

1000.00 
270.00 
83.70 

896.00 
91.40 
92.40 
8.84 

861.00 
863.00 

2830.00 
30.70 

287.00 
846.00 
921.00 
299.00 
289.00 
916.00 
940.00 
30.20 

320.00 
30.20 

965.00 
945.00 
302.00 

3020.00 

TC 95 

3200.00 
9520.00 
320.00 
32.00 

320.00 
3200.00 

9.66 
32.00 
32.00 

9520.00 
1000.00 

9.66 
30.90 

3090.00 
1000.00 
311.00 

1000.00 
950.00 
945.00 
30.90 

3150.00 
1000.00 
9660.00 

96.60 
2280.00 
3170.00 
3090.00 
2890.00 
320.00 

3180.00 
3200.00 
291.00 
320.00 : 
291.00 

3080.00 
96.10 

320.00 : 
897.00 

306 

AI 95 

11.87 
38.76 
1.12 
2.04 

11.93 
4.10 

10.18 
1.51 
1.41 

11.02 
12.09 
3.26 
3.39 
3.09 
3.71 
3.72 
1.12 

10.40 
10.23 
3.50 
3.66 
1.16 
3.42 
3.15 
7.96 
3.75 
3.36 
9.67 
1.11 
3.47 
3.40 
9.64 
1.00 
9.63 
3.19 
0.10 
1.06 
0.30 

SI 

26.52 
49.20 

320.00 
22.77 
27.89 
10.48 
11.37 
7.15 
6.79 

11.58 
6.94 
8.74 
3.89 
8.57 

10.12 
7.33 
2.99 
6.72 
5.40 
5.83 
6.13 
5.68 
5.37 
4.14 
4.80 
4.74 
3.54 
3.57 
4.40 

78 
26 
32 
68 
95 
42 

0.07 
0.23 
0.09 

TAI 

59.31 
57.32 
52.95 
52.51 
51.84 
43.67 
42.88 
42.63 
42.03 
37.79 
33.84 
33.81 
33.20 
33.14 
31.97 
31.91 
30.65 
29.47 
29.12 
28.62 
27.17 
26.36 
25.89 
25.63 
25.21 
24.74 
24.10 
21.64 
21.30 
20.81 
18.66 
16.18 
15.98 
15.51 
14.20 
12.23 
5.83 
5.04 
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¿jfiYT Drags with SiLVAmiviral ReduLtiun Levels: Out ot the 3313 actual single drug tests. 192 
new compounds demonst ated good antiviral activity, having antiviral reduction values equal to or better 
than 50%. This represents around 5.8% of the test coinounds being active at this good antiviral 
reduction level. These impounds are summarized in Table ¿3 according to the highest Total Antiviral 
Index (TAI). AVS-11921, 11931,9610 and 11679 demonstrated the best TAI’s ofthat ranged from 46 - 
57 and Si’s that ranged fom 25 - > 126. Thirty-seven (37) other compounds demonstrated moderate 

am.v.ral activity, having TAI’s that ranged from 20 - 38% and Si’s from 1.3 - >320. The rest (151 
compounds) showed marginal antiviral activity with TAI’s that ranged from 0.3 to 19 and Si’s from 0 03 

AVS Ship- 
No. m«nt/ 

SF 11924 82 
SP 11931 82 
SF 9610 79 
SF 11679 81 
SF 11922 82 
SF 11681 81 
SF 10264 82 
SF 9276 77 
SF 9712 79 
SF 9696 79 
SF 9600 79 
SF 11832 82 
SF 9604 79 
SF 11921 82 
SF 1x131 78 
SF 9430 90 
SF 9'xSS 77 
SF 9632 79 
SF 11638 81 
SF 9235 77 
SF 11824 82 
SF 11095 78 
SF 11876 82 
SF 9264 77 
SF 11928 82 
SF 9753 79 
SF 11247 80 
SF 11376 81 
SF 9862 79 
SF 11123 78 
SF 9899 79 
SF 9596 79 
SF 11816 82 
SF 9433 80 
SF 11897 82 
SF 9699 79 
SF 9247 77 
SF 11926 82 
SF 11828 8.7. 
SF 11043 78 
SF 11242 80 
SF 9954 79 
SF 11930 82 
SF 9847 79 
SF 10148 82 
SF 11890 82 

Table 23 
AVS Compounds Active Against Sandfly (SF) 

Tart 
Data 

10/18/91 
lO/lfi/91 
10/03/91 
10/10/91 
io/ie/91 
10/10/91 
09/19/91 
02/21/91 
10/02/91 
05/16/91 
10/03/91 
08/22 /91 
05/07 '91 
10/18 '91 
10/15 '91 
10/08/91 
10/10 '91 
05/09,91 
08/13,91 
10/10,91 
08/2” 91 
10/10,91 
08/27/91 
02/20/91 
10/18/91 
05/29'91 
09/26/91 
07/18/91 
06/06/91 
10/15/91 
10/08/91 
05/07/91 
08/27/91 
10/08/91 
08/29/91 
10/02/91 
10/10/91 
10/18/91 
08/27/91 
10/10/91 
09/26/91 
06/18/91 
10/18/91 
06/05/91 
09/12/91 
08/29/M 

Diff- 
rntl. 

0.884 
0.863 
0.555 
0.460 < 
0.864 
0.572 
0.570 < 
0.464 
0.797 
0.906 
0.424 
0.828 
1.242 
0.872 
0.575 
0.757 
0.660 
1.232 
0.989 
0.588 
0.609 
0.524 
0.914 
0.658 
0.797 
1.043 
0.601 
1.091 
0.690 
0.531 
0.906 
1.109 
0.767 
0.732 
0.696 
0.869 
0.627 
0.845 
0.764 
0.592 
0.603 
0.602 
0.863 
0.721 
0.578 
0.553 

IC SO 

6.34 > 
12.70 > 
0.79 
0.10 
5.73 

172.00 
1.00 > 

505.00 > 
0.32 
4.92 
2.91 

155.00 
10.00 
8.90 

266.00 
1.88 

124.00 
7.69 

846.00 
100.00 

8.35 
3200.00 > 
1190.00 

59.60 
134.00 > 
29.90 > 
75.90 > 

512.00 
28.10 

1000.00 
2.71 
8.18 

514.00 
147.00 

8.85 
59.60 
68.40 

243.00 > 
250.00 
787.00 
164.00 > 
135.00 
254.00 > 

1.65 
5.17 

354.00 > 

TC 50 

320.00 > 
■»20.00 > 

41.40 
19.10 > 

232.00 
3160.00 
320.00 > 

3200.00 > 
6.60 

59.50 
108.00 

1?60.00 
236.00 
204.00 

2640.00 
66.00 

5170.00 
66.30 

7250.00 
1160.00 

81.90 
10000.0 > 
6600.00 
657.00 
320.00 > 
320.00 > 
320.00 > 

2150.00 
210.00 

8300.00 
50.70 
57.00 

2100.00 
626.00 
58.00 

210.00 
642.00 
320.00 > 

1200.00 
2150.00 

320.00 > 
665.00 
320.00 > 
22.40 
21.00 

1000.00 > 

at AIjo Level 

ax so 

50.48 > 
25.11 > 
52.27 

190.59 > 
40.50 
18.39 

320.00 > 
6.34 

20.63 
12.09 
37.25 
10.03 
23.60 
22.88 
9.94 

35.08 
41.85 
8.63 
8.56 

11.63 
9.81 
3.13 
5.56 

11.02 
2.39 > 

10.69 
4,22 > 
4.19 
7.47 
8.30 

18.72 
6.96 
4.08 
4.25 
6.56 
3.52 
9.39 
1.32 > 
4.79 
2.74 
1.95 > 
4.94 
1.26 > 

13.58 
4.06 
2.82 > 

SI 

50.48 
25.11 
29.18 

125.88 
13.22 
11.98 

320.00 
4.16 

15.31 
7.98 

13.68 
5.38 

13.60 
8.78 
6.85 

26.04 
17.81 
6.40 
6.17 
6.60 
6.63 
2.33 
4.13 
8.14 
2.39 
7.13 
4.22 
3.07 
5.51 
5.64 
8.06 
4.33 
3.01 
2.98 
4.18 
2.60 
5.03 
1.32 
2.12 
1.63 
1.95 
3.26 
1.26 
7.72 
3.00 
2.82 

TAX 

> 56.66 
> 51.07 
> 46.35 
> 45.59 
> 37.94 
> 36.17 
> 34.42 
> 33.97 
> 33.23 
> 33.01 
> 31.27 
> 30.64 
> 30.64 

30.49 
> 30.35 

30.34 
> 30.24 
> 29.82 
> 29.44 
> 27.5C 
> 27.35 
> 26.97 
> 26.77 
> 26.05 
> 25.90 
> 25.43 
> 25.42 
> 24.66 
> 23.51 

22.47 
22.31 

> 22.08 
> 20.79 
> 20.69 
> 20.40 

20.30 
> 20.08 
> 20.02 
> 19.89 
> 19.75 
> 19.75 

19.43 
> 19.22 
> 18.94 
> 18.85 
> 18.85 
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Tabla 23 (Coat'd) 

AVS 
No. 

Ship- 
mmnzf 

Taat 
Data 

Diff- 
rntl. 

79 
79 

SF 11927 82 
Sr 11678 81 
SF 10583 83 
SF 9962 79 
SF 11344 81 
SF 9908 82 
SF 9849 
SF 9745 
SF 11701 82 
SF 11635 81 
SF 11047 78 
SF 11188 80 
SF 1060 78 
SF 11625 81 
SF 9603 79 
SF 10881 84 
SF 11885 82 
SF 11122 78 
SF 11062 78 
SF 9416 82 
SF 11190 80 
SF 11907 82 
SF 10164 82 
SF 10047 79 
SF 11185 80 
SF 9184 77 
SF 10892 84 
SF 11866 82 
SF 11687 82 
SF 11700 82 
SF 11874 82 
SF 11865 82 
SF 11420 81 
SF 10721 84 
SF 11795 82 
SF 11467 81 
SF 10454 83 
SF 11768 82 
SF 10719 84 
SF 11812 82 
SF 10336 82 
SF 11407 81 
SF 11303 81 
SF 11745 82 
SF 10525 83 
SF 11699 82 
SF 11680 81 
SF 11498 81 
SF 11825 82 
SF 11133 78 
SF 11860 82 
SF 9843 79 
SF 11459 81 
SF 9731 
SF 9733 
SF 9173 
SF 11740 82 
SF 11472 81 
SF 11496 81 
SF 11565 81 
SF 11822 82 

79 
79 
77 

10/18/91 0.845 
10/10/91 0.460 
*0/29/91 0.733 
06/18/91 0.604 
07/17/91 1.057 
09/04/91 0.682 
10/03/91 0.586 
10/02/91 0.776 
09/26/91 0.886 
08/13/91 0.998 
10/10/91 0.568 
10/10/91 0.573 
04/04/91 0.641 
08/08/91 1.105 
05/07/91 1.242 
11/13/91 0.755 
08/29/91 0.702 
04/16/91 1.222 
04/04/91 0.649 
09/04/91 0.649 
10/10/91 0.573 
09/26/91 0.607 
09/11/91 0.758 
07/03/9’ 1.036 
10/10/91 0.556 
02/07/91 0.609 - 
11/13/91 0.740 
08/27/91 0.943 
09/25/91 0.738 
09/26/91 0.714 « 
08/27/91 0.815 
08/27/91 0.943 
07/25/91 1.151 
11/07/91 0.712 
08/20/91 0.888 
07/30/91 0.940 
10/22/91 0.717 
08/20/91 0.823 
11/07/91 0.816 
08/27/91 0.850 
09/25/91 0.594 
07/23/91 1.009 
07/16/91 1.000 
08/15/91 0.969 
10/23/91 0.804 
09/26/91 0.714 
07/10/91 0.981 
07/31/91 1.114 
08/27/91 0.718 
04/16/91 1.196 
08/27/91 0.833 
06/05/91 0.681 
07/30/91 1.04!, 
05/23/91 0.783 
05/23/91 0.783 
02/07/91 0.620 
08/15/91 0.754 
07/30/91 1.048 
07/31/91 1.131 
08/06/91 1.025 
08/27/91 0.676 

IC 50 

179.00 
320.00 
132.00 
293.00 
844.00 
60.70 
2.17 
7.96 

< 1.00 
213.00 

2840.00 
54.10 

473.00 
71.40 

S. 14 
121.00 : 
551.00 
646.00 
581.00 
20.90 

580.00 
8.61 

216.00 
43.40 

211.00 
: 10.00 

143.00 
61.40 
62.30 
1.00 

731.00 
23.20 

819.00 
4.43 

598.00 
498.00 
76.00 

704.00 
4.61 
7.15 

48.60 
27.90 

684.00 
927.00 
18.00 
32.00 

173.00 
547.00 
649.00 
815.00 
27.40 
20.60 

249.00 
2.30 
2.30 

1160.00 3 
8.72 

790.00 
137.00 
302.00 
78.90 

TC 50 

320.00 
949.00 
320.00 

1830.00 
3200.00 
320.00 
19.30 
21.10 
6.18 

791.00 
6600.00 
229.00 

2020.00 
210.00 

19.20 
320.00 : 

1920.00 
2100.00 
1810.00 
320.00 

1000.00 
320.00 
320.00 
175.00 

► 1000.00 
168.00 

► 320.00 
448.00 
268.00 

5.21 
2320.00 

156.00 
3580.00 
124.00 

2100.00 
1830.00 
230.00 

2100.00 
134.00 
25.30 

269.00 
85.10 

2300.00 
1700.00 

68.20 
71.10 

320.00 : 
1610.00 
1940.00 
2920.00 

52.80 
66.00 

660.00 
7.56 
7.56 

3200.00 3 
31.10 

2610.00 
575.00 
622.00 
159.00 

M 50 si TAI 

1.79 > 
2.96 
2.42 > 
6.22 
3.79 
5.27 
8.90 
2.65 
6.18 > 
3.72 
2.33 
4.24 
4.26 
2.94 
3.73 
2.65 
).49 
>.2S 

.1.11 
l!i.33 

: .72 > 
3' .18 
2.48 > 
< .04 
4.75 

16.83 > 
2.24 > 
7.29 
1.31 
5.21 > 
3.17 
6.73 
4.38 

27 93 
3 51 
3 66 
3 02 
2. 98 

28.98 < 
3.53 
5.54 
3.05 
3.36 
1.83 
3.78 
2.22 
1. 35 > 
2. )4 
2. )8 
3. >8 
1. >2 
3. !0 
2.,,6 
3.:it 
3.:9 
2. - 5 
3. !7 
3.:1 
4.39 
2.(6 
2.C2 

1.79 > 18.69 
1.96 18.36 
2.42 > 18.17 
3.88 17.93 
0.81 > 17.80 
3.70 17.63 
4.61 > 17.44 
1.95 > 17.41 
4.27 > 17.37 
2.18 > 17.33 
1.73 > 16.83 
3.04 > 16.72 
2.98 16.67 
2.17 > 16.60 
2.49 > 16.34 
0.08 > 16.20 
2.33 16.09 
2.40 > 15.97 
1.91 15.80 
3.31 > 15.77 
1.72 > 15.60 
2.89 > 15.55 
1.48 > 15.00 
2.37 > 14.84 
3.65 14.82 
6.70 > 14.81 
2.24 > 14.76 
2.67 > 14.45 
2.93 14.22 
2.78 > 13.88 
1.50 > 13.68 
1.65 > 13.50 
2.53 13.48 
0.45 > 13.43 
2.59 13.41 
2.28 13.37 
2.09 > 13.22 
2.20 13.16 
0.22 > 13.09 
1.96 > 13.02 
0.19 > 12.84 
2.10 > 12.75 
2.23 12.65 
0.97 > 12.57 
2.77 > 12.54 
1.61 > 12.54 
1.85 > 12.36 
1.56 12.22 
2.01 > 12.06 
2.36 > 11.91 
1.08 > 11.89 
2.37 11.81 
1.97 > 11.71 
2.34 > 11.66 
2.34 > 11.66 
0.71 > 11.63 
2.33 > 11.40 
1.76 11.27 
0.68 11.27 
1.37 11.12 
1.08 > 11.04 
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/ 

AVS 
No. 

Ship¬ 
ment# 

Teat 
Data 

sr 9475 79 
SF 11884 82 
SF 11941 82 
SF 9935 79 
SF 11575 81 
SF 11637 81 
SF 11878 82 
SF 11453 81 
SF 11814 82 
SF 9971 79 
SF 11486 81 
SF 11302 81 
SF 9445 79 
SF 11512 81 
SF 10799 84 
SF 11551 81 
SF 11495 81 
SF 11848 82 
SF 11923 82 
SF 9598 79 
SF 9480 80 
SF 10073 82 
SF 11186 80 
SF 10647 83 
SF 9817 
SF 9749 
SF 11528 81 
SF 9530 79 
SF 9751 79 
SF 11447 81 
SF 9818 79 
SF 9529 
SF 9327 
SF 9937 
SF 11383 81 
SF 9748 79 
SF 10432 83 
SF 11782 82 
SF 10581 83 
SF 11454 81 
sr 11332 81 
SF 9-¿09 81 
SF 11173 80 
SF 10334 82 
SF 11413 81 
SF 10556 83 
SF 11542 81 
SF 11048 78 
SF 11895 82 
SF 9354 77 
SF 10883 84 
SF 10015 79 
SF 9930 79 
SF 10342 82 
SF 11739 82 
SF 11650 81 
SF 9675 79 
SF 11509 81 
SF 11738 82 
SF 11327 81 
SF 11'35 82 

79 
79 

79 
77 
79 

04/25/91 1.046 
08/29/91 0.702 
09/24/91 0.601 
06/13/91 0.487 
08/06/91 1.044 
08/13/91 1.071 
08/27/91 0.992 
07/30/91 1.053 
08/27/91 0.642 
06/18/91 0.621 
07/31/91 1.127 
07/16/91 l.lll 
10/18/91 0.904 
08/01/91 1.115 
11/07/91 0.632 
08/06/91 0.849 
07/31/91 0.991 
08/22/91 0.842 
10/18/91 0.864 
05/07/91 1.032 
07/09/91 1.155 
09/05/91 0.701 
10/10/91 0.556 
10/30/91 0.537 
06/04/91 0.529 
05/29/91 1.0C1 
08/01/91 0.991 
10/03/91 0.515 
05/29/91 0.9/6 
07/30/91 1.033 
06/04/91 0.529 
04/25/91 0.940 
02/28/91 0.589 
06/13/91 0.558 
07/18/91 1.014 
05/29/91 0.972 
10/17/91 0.595 
08/20/91 0.678 
10/29/91 0.762 
07/30/91 0.998 
07/.6/91 0.912 
07/10/91 0.995 
07/10/91 1.065 
09/25/91 0.763 
07/25/91 1.299 
10/24/91 0.845 
08/06/91 0.975 
04/04/91 0.634 
08/29/91 0.532 
03/05/91 0.^60 
11/13/91 0.775 
07/02/91 1.041 
06/13/91 0.604 
09/25/91 0.579 
08/15/91 1.091 
08/13/91 
05/16/91 0.838 
08/01/91 
08/15/91 1.091 
07/16/91 0.930 
08/15/91 1.000 

10.00 
549.00 
235.00 
924.00 
527.00 
21.50 

693.00 
615.00 
827.00 
261.00 
298.00 
593.00 
20.10 

710.00 
2.08 

641.00 
97.80 

243.00 
95.20 
2.98 

67.70 
290.00 
194.00 
92.20 
7.06 
8.31 

919.00 
26.80 

232.00 
256.00 

7.74 
2.81 

620.00 
827.00 
591.00 
25.70 
76.30 

843.00 
186.00 

2110.00 
2960.OC 
246.00 
80.20 
6.64 

228.00 
207.00 

2520.00 
814.00 
90.20 

791.00 
8.20 

3050.00 
756.00 
264.00 
93.80 

300.00 
93.00 

806 
869 

1000.00 
957.00 

.00 

.00 

165.00 
1480.00 
1990.00 
1870.00 
1920.00 

(Ä) 

@ 

4. 



Tabla 23 (Coat'd) 

AVS Ship- Tost Dift- 
No. aontd wota rntl. IC 5C TC 50 AX 50 SI TAX 

sr 11306 81 
ST K6S2 83 
Sr 11856 82 
SF 9328 77 
SF 11030 78 
SF 9669 79 
itr 9489 80 
SF 9364 77 
sr 9323 77 
SF 9338 77 
SF 11932 82 
sr 10254 82 
sr 9681 79 
sr 11597 81 
sr 11500 81 
sr 11719 82 
sr 11807 82 
sr 10705 84 
sr 11489 81 
sr 9447 79 
SF 9446 79 
SF 11535 81 
sr 11S82 81 
sr 11857 82 

07/16/91 1.064 
10/30/91 0.546 
08/27/91 0.865 
02/28/91 0.589 
04/02/91 1.208 
05/14/91 1.103 
07/09/91 1.158 
03/05/91 0.841 
02/26/91 0.671 
02/28/91 0.513 
10/18/91 0.923 
09/19/91 0.578 
05/15/91 J.829 
08/07/91 1.235 
07/31/91 1.185 
08/14/91 0.852 
08/27/91 0.883 
1-/05/91 0.830 
07/31/91 1.078 
04/23/91 0.993 
10/18/91 0.904 
04/06/91 0.949 
08/06/91 0.953 
08/27/91 0.853 

814.00 1580.00 
29.00 63.20 

372.00 1900.00 
858.00 1980.00 

3050.00 > 3200.00 > 
100.00 278.00 
91.90 186 00 

278.00 404.00 
827.00 1630.00 
802.00 1480.00 
320.00 > 320.00 > 
320.00 > 320.00 > 

1.00 2.10 
738.00 1270.00 
313.00 626.00 

1000.00 1660.00 
2520.00 > 3200.00 > 

26.60 7.09 
31.30 42.60 

ICO.00 152.00 
93.60 151.00 

938.00 1510.00 
1000.00 1430.00 

30.60 43.70 

1.94 
2.17 
2.18 
2.31 
1.05 
2.78 
2.03 
1.45 
1.97 
1.85 
1.00 
1.00 > 
2.10 
1.72 
2.00 
1.66 
1.27 
0.27 < 
1.36 
1.52 
1.61 
1.61 
1.43 
1.43 

1.05 > 3.67 
0.32 > 3.58 
0.11 3.39 
0.03 3.39 
0.62 > 3.31 
0.21 > 3.29 
0.35 2.95 
0.69 > 2.81 
0.06 2.23 
0.04 1.94 
0.24 > 1.88 
1.00 > 1.70 
1.55 > 1.68 
0.41 1.65 
0.71 1.57 
0.81 1.55 
0.11 > 1.25 
0.04 > 1.19 
0.75 1.10 
0.66 1.09 
0.33 1.03 
0.22 > 0.88 
0.58 0.88 
0.57 0.30 
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3.SÄ Dram Antiviral ReduLtion L¿v¿Ií: Ot (he 3313 actual single drug tests. 420 new 
compounds demonstrate! minimal antiviral activity, having antiviral reduction values euual ¡0 or hener 
than 23%. This represents around 13% of the test compounds being active at this marg-oal antiviral 
reduction level. 

In general, when compared to the 95% and 50% antiviral activity categories, the compounds in 
this »25%) category do not appear to have any significant antiviral promise and probably do not need to 
be presently confirmed 
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4 3 6.3 Cunfirnmorv Aai&av<: 

Some of the compound* were sent to u« in more than one separate drug shipment These 
compounds were tested more than once. Data from the confirmatory assays are summarized in Table 
24. If a compound showed ¿50% reduction in CPE during this contract period, then it was considered 
a candidate for confirmatory testing. The confirmatory tests are from active compounds taken from the 
prescreen and primary MTT assays. Out of 110 confirmatory tests, 82 compounds were confirmed active 
during this reporting period and the remaining 28 compounds gave conflicting results The criteria for 
activity is that the confirmatory test has to show ¿25% reduction in CPE. Failure to confirm the activity 
in these compounds was probably due to differences during the assay conditions: 

1) In confirmatory assays the concentration range is adjusted to a more accurate semilog scale 
to maximize the TAI window 

2) Differences in the 'differential* of the two runs can cause the compound to read positive or 
negative, falsely. The variability in the differential can cause false positive or negative bias to 
be introduced into the calculations, thus reflecting the variability in the maximum activity of the 
compound. 

3) The metabolic rate, cell and virus load'we!', «ge and passage number of the cells mav cause 
the above observed variability in the Confirmatory results. 

4) Problems associated with stability and storage of the compound (i.e„ different lot numbers, 
solubility, light sensitivity, hygroscopic, etc.). 

5) Problems associated with technical execution of large numbers of plates by different 
technicians. 

During this reporting period the overall conf.nnatory rate against SF was 75% The conflicting 
rerults should be retested at a later date based on the availability of the compound. 

Some of the compounds have not been confirmed due to the discontinuation of this protect by the 
sponsor r 7 

RggmmcndiHivm Of ¿EAflim tort taon lhe In Vitn Results with MTT Assay 
ßgtf Cells). 

Based upon the in vitro results with the MTT assay (Vero cells) we recommend the following: 

1) Compounds with the highest TAI in the 95% activity category that have confirmed results 
with the exception of 'colored* compounds should receive the highest priority for further profile 
studies and in vivo animal testing 

2) Compounds with the highest TAI in tne 50% activity category that have confirmed results 
with the exccpnon of 'colored* compounds should receive the next highest priority for further 
profile studies and in vtvo animal testing. 
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4.3.7 Ap* vJaLSffctnini in ViiroxJüv-ivirus (Primary Prn^^nr 

total ten'm0nth refH>rting Per 0d fr0m Februafy ». «99» through December 31 1991 a 
antiviral scr^n A 'uTT !“*¿ompounds were received « SRI for evaluation in the HIV-1 in vitro 

compounds pr^ ^ ^ ^ ^ 

Table 25 

HIV Antiviral Screen 
Number ot Compounds Received Per Shipment Through December 31, 1991 

Shi: mem 
^«g NO. of ComnoumU 

RS-1 
79 
81 

82 
82 

03/07/91 
04/11/91 
06/26/91 
08/23/91 
09/05/91 

12 
381 

8 
6 
2 

Total = 409 

Approximately 856 in vitro antiviral 
this contract period. Thirty-five compounds 
against HIV (Table 26). 

assays were performed in CEM and/or MT-2 cells during 
were found to be active (i.e. reduction in CPE of .>50%) 

Positive control drugs. AZT and ddC wer» (mimI >■> ■*. 

.. ^ XT, 
is in ApímTc ” P,e5m'n‘ °f 'b* HIV J»""« thi. reporting period 
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Quality Control; 

BO* Of "riftf • ^(AVS'! “» - «C (A «.*», 
50% CPE inhibition observed) in a given extSi^ ,hL WaS ‘0t <U " leas‘ 
and all compounds tested in rarallel with thic n< v e test wa considered unsatisfactory 
continued reliebTe^sniv't »Irlp ^ Were «T and ddé 

The following indices .ummarue the AZT data: 

AZTCE.M 
Cells 

Mean 
S.D. 
Median 

0.00:1 
0.00-f 
0.001 

1¾ 
ug/ml 

0.91 
0.23 
1.0 

SI 

1416 
20U 
497 

IA1 

56 
18 
52 

AZT.MT-2 
Cdb. 

.Mean 
S.D. 
Median 

•'"Sti 

Mg/ni 

0.032 
0.007 
0.03 

1¾ 
ug/ml 

3.61 
2.26 
2.98 

SI 

110 
73 
93 

IA1 

73 
11 
71 

The following indices summarize the data for ddC: 

ddC:CEM 
Cells 

Mean 
S.D 
Median 

IC» 
ü¿/ml 

0.03 
C.015 
C.06 

TCa 
ug/mi 

1.39 
1.92 
0.39 

SI 

180 
381 
35 

IAI 

30 
17 
28 

ddC:MT-2 
Cells 

Mean 
S.D. 
Median 

iuZml 

3.19 
0.19 
0.13 

TCa 
ug/ml 

2.65 
2.71 
1.69 

SI 

:.o 
18 
18 

IAI 

42 
16 
44 

magmtuSÄ ^m^.eXtnbuZ FT by ^ HIV ^ compounds. aceptable distribution based on our historiei! experience with these 
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4.3.7.3 
PIW Omlilr Cnlnih; rni I ,nrt Vin» i..„ p.-^ ,f m „ 

»»»X f«“. P'« •<.« -an «„ 
readings reached a m an 1 285 (SD + 0 iSai ^ 8^i5’A' 11,8 results ind|cate that the cell O.D. 
indicates that a uniforTJd ^ ^.627 - 2.231). mis 

during the day-to-day operation, me cells reduced MTT eVery WeU m 11,6 96'wel1 P,ate 
uniformly and consistently. MTT t0 fonna2an 8lv'ng maximum blue color 

load graPh scatter P,ot of ** mean virus 
load O.D. reading is 0.131 (SD ± 0 097) with a median of 0 * f““15 ind,cfe ^1311(16 average virus 
demonstrates that reasonable cel. dÍtruct:on Ts ^ng ^e l a lifo™^ I ™ * ° 587)‘ 
on the cell monoLyer with consistent viral CPE resultsP. ^ f ^ °f Vin“ administer^ 

0,0. T ‘T™* ** “f - 
differential O.D. reaoing is l 154 isn n k8 resu 15 indicate that the average 
s.ngle be.,-shaped curv/is r^.y ul™^ i'077 ^ °A9i * 2 035)- ^ 
consistently and are repeatable during day^ay operation. *** " ^ execu,ed 

'Í 
HIV.( fc\| , F| i vsSAYl 

5f • •• • 11.H h ji ,1,, »i ,1,,, , 
OPTIC M, DPNSITY 

Figure 65*A 

' * ' ' " M ,, ,, 
OPTIC,XI. DFSSITY 

Figure 67-A 
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4 3.7.4 Ülv-Aasay Platt Quality Cumrob; Cell Load and v rus Load Pariimrters i MT-2 Cell 
Line): 

HjV-Çtfnirtfl C^ir^Ufij-Çgll Uad Pcrtminan^e; a bar graph scatter plot of the >r.ein cell 
control (O.D. reading) ot 205 plates is plotted in Figure 65-B The results mdicatc that the cell O D 
readings reached a mean » 393 (SD ± 0.177) with a median of 1.454 (range of 0 94 - 1 546) This 
indicates that a umtorm and iqual number of cells are being loaded inu> every well in the 96-well plate 
during the day-to-day opera'ion. The cells reduced MTT to iormazan g.vmg maximum blue color 
uniformly and consistently. 

. . n ^V^ntful Cumih’unil-V'^ Liad PertonnanfC- A bar graph scatter plot of the mean virus 

Îh n n !ngS '* preSeWed F,gure ne results ,ndicite ^ average virus 
toad O.D reading is 0.139 (SD ± 0.063) with a median of 0.151 (range of -0.016 - 0 258) This 
remonstrates that reasonable cell destruction is taking place and a uniform loa * of virus is administered 
on the cell monolayer with consistent viral CPE results. 

nn Hiy-C^ilrol Cdmpound-Afifiav Dlffgrgmi.il Perform,rn* A bar graph scatter plot of the mean 

r e,r enn Üí 2?5 Plf" iS pWVldcti ,n Fl*urt 67B -e results indicate that the average 
d tterential O.D^reaumg is 1.259 (SD ± 0.143) with a median of 1.301 (range 0.907 - 1.473). The 
single bel -shaped curve is reasonably sharp and uniform. This reflects that the assays are executed 
consistently and are repeatable during dav-to-day operation. 

\ \m\iio\ nt ihr i m i niMMois 
'Mis.Mi l ( MX v«,s\SM 

^“*""*t***‘, ■r.. ir i 
'• •» »4 II I • 

OPIlt \|. DENSITY 

i 4ure u5>3 

Figure 67-B 
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Tuhu COmfH,unds ^ *t*vity (i.e . a selectivity index (SI) of > I) are listed .n 

0n, ‘b* S!' ,C« ,S th‘ m*nimun’ concentran 
fining je, ,s L mini^mW? taJtuUed by us,n* * egression analysis program tor semilog curve 

, ?mUm, Jnjg ¿oncen,rat,ün (Mg/ml) that reduced cell v.ab.lity by 25% TTte SI .s 

or the^« K ¡ H 15 aed by diV,ding 11,0 Ta-3 ^ ,DS>- TAI is the total ant.v.ral index 
or the area tawMn t he cytotoxicity and the ant.v.ral curves DIFRNTL is the abbr-v,ai.on for the 
ditterential The differential is the difference in the cell control and the virus control optical densities 
A ditterential value of >0.5 is requ.red for the assay to be considered satisfactory 

Table 2( 

AVS Compounds Most Active Against HIV-1 From the Primary Scressi 

AVS No. 

11912 

4611 
4611 

Ship¬ 
ment 

82 

AM612 
AH612 
»1612 
a»:* 12 

11933 

5025 
5025 

4075 
4075 

9827 
9827 

8334 
8334 

8375 
8375 

8519 
8519 

AM242 
AM242 

11916 

8->20 

1315 

8505 

0709 
0709 

65 
65 

2SA 
25A 
2 SA 
25A 

82 

65 
6a 

65 
65 

79 
79 

76 
76 

76 
76 

76 
76 

25A 
25A 

82 

27A 

67 

76 

68 
68 

Pit Cell 
# Line 

2VK CEM 

4CR CEM 
4CG MT2 

490 CEM 
496 MT2 
496 MT2 
490 CEM 

2VL CEM 

4CH MT2 
4CS CEM 

4CQ CEM 
4CF MT2 

4YW CEM 
4X1 CEM 

402 MT2 
4 DC CEM 

499 MT2 
49R CEM 

4AK MT2 
4AU CEM 

49P CEM 
497 MT2 

2SZ CEM 

408 CEM 

4CO MT2 

4AA MT2 

4CD MT2 
4CO CEM 

11932 82 2VK CEM 

Teet Diff- 
Oate rntl. 

09/27/91 0.884 < 

02/20/9. d.724 
02/20/91 1.359 

02/05/91 1.380 < 
02/05/91 1.110 < 
02/05/91 1.110 
02/05/91 1.380 

09/27/91 0.845 

02/20/91 1.452 
02/20/91 0.803 

02/20/91 0.779 
02/20/91 1.356 

08/23/91 0.941 
08/16/91 1.044 < 

02/21/91 1.252 
02/21/91 0.851 

02/05/91 1.080 
02/05/91 1.306 

02/08/91 1.287 
02/08/91 0.887 

02/05/91 1.317 < 
02/05/91 1.097 < 

09/17/91 1.238 

02/21/91 0.833 

02/20/91 1.446 

02/08/91 1.335 

02/20/91 1.446 
02/20/91 0.715 

09/27/91 0.884 

IC 50 TC 25 

0.32 > 100.00 > 

0.61 > 100.00 > 
0.37 29.00 

3.20 408.00 > 
3.20 64.60 > 
0.06 > 1.00 > 
0.19 > 1.00 > 

1.95 > 100.00 > 

2.21 79.90 
7.90 7.73 

3.73 > 100.00 > 
1.45 36.40 

0.20 3.70 
0.32 4.80 > 

5.61 > 100.00 > 
28.50 7.45 

5.00 74.90 
11.10 > 100.00 > 

39 > 100.00 > 
3*.90 > 100.00 > 

3.20 42.80 > 
3.20 < 3.20 - 

7.61 > 100.00 > 

6.52 67.40 

10.00 > 100.00 > 

12.00 > 100.00 > 

13.70 > 100.00 > 
22.60 > 100.00 > 

0.92 6.42 

SI TAI 

312.50 > 58.00 

163.56 > 83.70 
78.79 > 65.94 

127.50 > 75.27 
20.20 > 48.26 
15.93 > 44.63 
5.34 » 23.17 

51.33 > 69.02 

36.21 > 57.36 
0.98 » 33.75 

26.84 > 49.66 
25.13 > 46.22 

18.73 44.98 
14.99 » 41.28 

17.83 > 45.67 
0.26 > 10.63 

14.99 > 44.86 
9.02 > 35.27 

13.53 > 38.09 
2.51 > 19.94 

13.38 > 37.12 
1.00 5.87 

13.15 > 34.39 

10.34 34.53 

10.00 > 31.19 

8.35 > 28.81 

7.29 > 33.98 
4.43 > 27.98 

6.99 15.15 
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Tabla 2t (Coat'd) 

Ship- PU Call 
AVS No. mant 0 Lina 

Taat Oift- 
Oata rntl. ic 50 TC 25 SI TAI 

5514 
8514 

9698 

0702 
0702 

9679 

8380 
8380 

11934 

4036 
4036 

3815 
8815 

8382 

«722 

8378 

8372 
0372 

8336 

8339 

6196 
6196 

8386 

8335 
8335 

8397 

76 4AR CCM 
76 4AX hT2 

79 4UK CCM 

68 4CC MT2 
68 4CN CCM 

79 4UA CCM 

76 49C MT? 
76 490 CCM 

82 2VL CCM 

65 4CQ CCM 
65 4CP MT2 

27A 40B CCM 
27A 400 MT2 

76 490 MT2 

27A 409 CCM 

76 49T CCM 

76 498 MT2 
76 49Q CCM 

76 403 MT2 

76 404 MT2 

74 4CX MT2 
74 4CV CCM 

76 49C MT2 

76 4DG CCM 
76 402 MT2 

76 4A1 CCM 

02/08/91 1.016 
02/08/91 1.309 

08/06/91 0.5Í5 

02/20/91 1.443 
02/20/91 0.787 

08/C6/91 0.582 

02/05/91 1.105 
02/05/91 1.287 

09/27/91 0.845 

01/20/91 0.779 
02/20/91 1.356 

02/21/91 0.760 
02/21/91 1.272 

02/05/91 1.157 

02/21/91 0.911 

02/05/91 1.216 

02/05/91 1.127 
02/05/91 1.326 

02/21/91 1.330 

02/21/91 1.193 

02/20/91 1.429 
02/20/91 0.755 

02/05/91 0.907 

02/21/91 0.851 
02/21/91 1.252 

02/05/91 0.900 

15.00 > 100.00 > 
6.42 12.20 

8.21 49.00 

17.30 > 100.00 > 
20.10 0.32 

3.41 19.30 

11.10 57.20 
21.60 21.00 

10.90 53.60 

16.00 58.30 
14.30 7.91 

28.10 97.00 
42.20 > 100.00 > 

31.00 > 100.00 > 

39.60 > 100.00 > 

20.60 51.10 

43.30 > 100.00 > 
61.40 78.60 

45.20 > 100.00 > 

46.80 > 100.00 > 

52.70 > 100.00 > 
78.30 100.00 

72.20 > 100.00 > 

71.60 93.80 
6.43 1.00 

100.00 > 100.00 > 

6.69 > 31.18 
1.89 14.13 

5.97 20.43 

5.77 > 32.24 
0.02 > 26.25 

5.66 30.85 

5.14 > 29.95 
0.97 > 10.26 

4.90 18.79 

3.64 > 18.43 
0.55 9.01 

3.45 > 13.51 
2.37 > 15.95 

3.23 > 17.39 

2.52 > 11.42 

2.48 15.11 

2.31 > 18.06 
1.28 > 6.49 

2.21 > 14.26 

2.14 > 19.13 

1.90 > 12.14 
1.28 > 2.66 

1.38 > 17.28 

1.31 > 3.55 
0.16 > 37.82 

1.00 > 6.07 

i 
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44 Smtndanf Anu virai Taiinf : 

SRl-tSAMRIID Suif under the priorities set by the Sponsor. hM perTormed secondary in ww 
amivirid studies as well as in vuro cell culture work in the P3/P4 antiviral contaminent tacilities located 
at Ft Detrick. 

As criteria for in nvo antiviral work, several antiviral studies were conducted using selected 
representatives of the following virus families: a) Filoviridae (Ebola and Marburg), b) Arenavir.dae 
'Guanarito, Junin and Pichinde) and c) Bunyavindae (Hantaan). 

4 41- Background tot Filoviridae Work 

. ^ P*®'''0“*’ Ebola Marburg, represent a serious h&dth threat not only to the indigenous 
population of West Africa but also to handlers of primates imponed from these areas. Marburg virus 
was first identified in an outbreak during 1967 in which 7 deaths occurred among 31 laboratory workers 
in Germany and Yugoslavia and the source of mtection was traced to direct contact with tissues from 
Afr.cangreen monkeys caught in Uganda Outbreak of Ebola in Sudan and Zaire in 1976 resulted in 
over 500 cases with 400 deaths Ebola and Marburg are clinically indistinguishable They cause the 
most severe viral hemorrhagic fever known with disseminated intravascular coagulopathy (DIG) as a 
major clinical teanire Morphology of Ebola and Marburg are unique. The filamentous panicles range 
from 130 to 14.000 nm in length but are more uniform in diameter (80 nm). Nucleocapsid is surrounded 
with a lipid envelope and contains a single-stranded RNA. Five different polypeptides are associated with 
the virion. Ebola and Marburg are serologically distinct. 

^4^^ PrçviUUâ Antiviral Work with Filovimses (in vtirn and m 

cd. mf00!? V,ni? “ Sl*n,f,cam|y •'»hd’ited by Ribavirin in vuro at least not in Vero. MRC-5 or 
FRL-103 cells. Also. Ribavirin prophylaxis (20 mg/kg) of Ebola in an immunosuppressed guinea pig 
mode has been ineffective Ribavirin prophylaxis in cynomolgus monkeys (an exce'lent model for human 
disease) has been ineffective when evaluated by three independent laboratories. 

Thus, we have focused our attention to other possible drugs to prevent Ebola virus replication 
The initial step in Anti-Filovirusdrug discovery program was to establish proper in vuro antiviral screens 
and in v.W animal model systems, w.- ch we have completed. Secondly, to select compounds for initial 

w“e T müÆ,lüglCaJ ST,l"me$ (*!ec,ed 20 VSV A1* 60 candidate compounds 
were »elected from 8500 compounds tested in our large scale antiviral screening program. Several other 
compounds (28) were selected based upon literature search. 

The best candidate compounds against Ebola from these studies as well as from literature and 
database swchesproved to be S-AdoHcy Hydrolase Inhibitors (AVS-0303. 1654, 1655. 4275 and 1549. 
Figure 6ft-A). This lead to the probable mode of action hypothesis to be tested in vuro and in vivo 

S-Adenosy(homocysteine Hydrolase inhibitors are effective in vwro and in vivw against VSV 
vaccinia and parainfluenza, tick-borne encephalitis, s.ndb.s. but not HSV-I or HSV-2. Compounds 
inhibit the cellular enzyme S-Adenosylhomocyste.ne (AdoHcy) hydrolase with accumulation of AdoHcy 

15 \ ,nh!b,u,r oi «H I“»"" methyltransferases. including AdoMetdependent 
méthylation of the 5 -cap of some viral mRNA's Inhibitors mimic the transition state intermediate and 
activity can be predicted by their inhibition constant t Kt) (Figure 61-B). 

EM. ‘rZ"»”'"'''“ Hydro!« inhibitors 

• • 
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S-AdmuktlhufnocWrinc Hydr« U&c Inhibilors 

A<lrnn<in« ,\ VS.VM 

tu bnr ycNcJ- ilrarimitriKHiiif 
A VS 42’« 

J •lra>aiir|iijn<K in ,\ 

Figure (tS-A 

Probable Mechanism »f Anti-Filovirus Activity 
of S-Adenosylhomocysteine Hydrolase Inhibitors 

321 Vim hem Rcmaivh Inanuu 

K
rtnm

ai <.( inhihunn A
doH

cy 
alkm

scapm
ethvlninn 



M
et

ho
ds

 f
o
r 

In
 V

itr
o 

A
nt

iv
ir

al
 T

es
ti

ng
 o

f 
S

-A
de

no
sy

lh
om

oc
ys

te
in

e 
H

yd
ro

la
se

 I
n
h
ib

it
o
rs
 A

ga
ia

st
 E

bo
la

 

A 

\ I 
Jt I 
A 
c 

S 

§ £ 

t 



R
cm

Iu
 o

f 
M

ti
v
ir

ai
 à

n
J 

hW
K

N
y 

i«
 w

ro
 u

u
Jm

»
 a

re
 d

is
p
la

y
ed

 i
n 

F
ig

u
re

 7
0

-A
. 

F
ig

u
re

 7
0-

B
 a

nd
 F

ig
u

re
 7

<
M

' 

<9 

I 

. - - 
• • • 



Cytotoxicity of SAH Hydrolase inhibitors 

50% Effective Concentration (ug'nil) 

I'KK cells_ HeLa cells_Vero cells 

< ompouncl ( I*E Protein CPE I'rotein CPE IVotein SAH Hydrolase 

Synthesis Synthesis Synthesis Ki 

AVS-303 > 400 88 >400 103 >400 21 4 nm 

AVS-1549 2 400 2.7 40 M 210 0.4 8 nm 

AVS-4275 >400 117 >400 2129 >400 0.3 0.05 nm 

r.M ■>• On* M •! limiAMMm* A«M4J (WwMlMT »mi INT 

Figure 70-B 

4 

Comparison of Inhibitory Dose 50% (ug/ml) 
Uy Various Antiviral Assay Formats 

Ebola Vero Eh 

__ Honiface Strain Mayinga Strain Cytotoxicity 

AVS ELISA CPE PR ELISA CPE PR CPE MTT 

Ribavirin >500 >500 >500 >500 >500 >500 500 500 

303 4 2 8 2 4 12 >250 >250 

1549 4 1.5 1 3 1 2 8 2 

4275 0.3 1 0.5 0.5 0.5 1 125 125 

Figure 70-C 
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4.4.1.2 ÙL.VI'V Muring Model Development Against Filoviruse« 

Ebola (Maymga) infection in a series of inbred mouse strains were evaluated for their ability to 
cause lethal disease. Out of five different mouse strains, (C3H/HeJ, CBA/N, A/J, SC1D cd-17 and 

eige) only SCID cd-17 produced lethal disease. Clinical features consistent with wasting syndrome was 
observed and several of the histopathology findings were consistent with primate and human pathology. 
A lethal Model (100%) in adult SCID ( >4 weeks) of either sex with mean time todeadi of 25 - 35 days 
'S dePend«n'/>n the challen^ virus dose. This SCID Mouse Model is useftil for initial drug evaluation 
studies based on virus reduction in tissues and increased mean time to death. Virus distribution in SCID 
mice infected with 1000 ptu of Ebola are presented in Figure 71. 

Figure 71 

a X 4 fr,!?! rivaJ of Ebola infected SC,D mi« prophylaxed with AVS-4275 (3-dea2aneplanocin 
A) or AVa-303 (carbocyclic deazaadenosine) are shown in Figure 72. 

Survival of Ebola Infected SCID Mice Prophylaxed with AVS-4275 
(3-deazaneplanocin A) or AVS-303 (Carbocyclic deazaadenosine' 

Day l*ost Infection 
Figure 72 
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Survival oí Ebola and inhibition of Viremia in Ebola infected SCID mice treated with AVS-0303 
(carbocyclic 3-deazaadenosine) are displayed in Figure 73-A and inhibition of Viremia in Ebola infected 
SCID mice is shown in Figure 73-B Vims distribution in Ebola infected SCID mice with prophylaxed 
AVS-0303 are in Figure 73-C. 

Survival of Ebola Infected SCID Mice treated with 

AVS-0303 (carbocyclic 3-deazaadenosine) 

Figure 73-A 

Inhibition of Viremia in Ebola Infected SCID Mice 
Prophyla» d with Carbocyclic 3-deazaadenosine (AVS-0303) 
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Survival of Elw.la Infected SCID Mice Prophvlaxtd 

with 3-Deazaneplanocin A (AVS-4275) 

Figure 74-A 

Inhibition of Viremia in Ebola Infected SOD Mice 

Prophylaxed with 3-deazaneplanodn A (AVS-4275) 
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Ebola is inhibited in vitro by S-Adenosylhomoeysteine hydrolase inhibitors in multiple cell lines 
This suggests that cap méthylation may be imponant in Ebola replication, but information is limited by 
difficulues on conducting studies under BL-4 conditions. AVS-0303 (carbocyclic 3^ieazaadmos.ne) and 
AVS-4275 (3-deazaneplanocir. A) are infective bt'th m vitro and in a SCID mouse "'"je! at inhibiting 
viral replication. 3-deazaneplanocm A appears to be the most effective in retk.-n* virus replication and 
will he evaJuateu farther in on Ebola primates model. 

4 41-3 Eilovims Work in Progress at Present Time 

Several in wtro and in vivo studies were underway at the close of this contract to establish the 
best treatment regimen for AVS-0303 and AVS-»275 in SCID mice against Ebola virus. A plan to study 
the ettíct of AVS-0303 and AVS-4275 against Hemorrhagic Fever viruses are outlined in Table 24 and 
the general in vitro effects of S-Homocystme Adenosine Hydrolase inhibitors on Hemorrhagic Fever are 
in Table 29. 

Preliminary results of in vivo testing in progress at the close of the contract to verify the best 
treatment regimen in the SCID mouse model against Ebola by AVS-0303 and AVS-4275 are listed in 
Table 30-A and 30-B 

Table 28 
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Table JO-B 

<5) 

» 
BeM - empy Recipe 4 AVS-»)303 and AVS-4275 on tboU-SCID Mice 
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Smnm.irv ot Fil»vmis Pnv>ram 

Primary human outbreaks of the filovirm« PhrUa 
hemorrhagic fever known with mortalitv of an on* «"d Marburg, cause the most severe viral 

SÄ*Sr wnicn mimic t/itf transition stutc int^rm^ií^r»» inkiki* cw 1« ,.. * ^vo-4¿/3)f 
viraJ antigen detected hy monoclonal ELISA t ' VirUS rePllcal,on 45 ^sayed by reduction of 
> 250 Mg ml and e^ctl^ “>*« concentra«,00,,= 

Evaluation of antiviral compounds has^ven '"L^k ^i'’0^^3*10"50“125 Mg/rnl resPeaively). 

Infection of multiple adult mouse strains (C3H/HeTÄ/J Be ge CBaÍn^SGd" Sm^ model 
strain of Ebola produced disease only ,n the adult SCID m ce where ' W 
lethal infection in 4 to 8 weeks old animals ait^r C 6 >Ü' ptU Pr‘Hju';es a uniformly 
o^rgans^hean. lu^. liver, spleen kidney, brain, by diy 

;::“r ^ of 
major organs of 3 or I logs respectivelv in h^.rt 1 1 Uctlon m v,remia and virus replication in 
inhibition of viral replication in an immuno omnr s’m ^’k Sp **"’ k“lney- brain- The significant 
in primates «mmuno-compromtsed host strongly recommends continued evaluation 

* 

* 
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4 4 - BawkarounJ ún \r¿naviRises 

A new agent has been identit'icu to cause Venezuelan Hemorrhagic Fever, the agent being 
Guanarito Virus belonging to Arenaviridae family of viruses. From previous studies Ribavirin was 
known to be effective against Arenaviruses. The following studies were conducted to test the activity of 
Ribavirin against Venezuelan Hemorrhagic Fever. 

4-4 M In Vitro Studies 

Initial in vitro studies were carried out with selected Arenaviruses treated with Ribavirin. Table 
31 summarizes the inhibition of Arenaviruses (Guanarito (VHF), Junin (AHF), Machupo (BHF), 
Pichinde, Lassa (Acar), Lassa (Mozambique)) in Vero E6 cells by Ribavirin. 

Table 31 

Comparison of Inhibition by Ribavirin of 
Arenaviruses in Vero "Eò Cells 

Guanarito (VHF) 
Junin (AHF) 
Machupo (BHF) 
Pichinde 
Lassa (Acar) 
Lassa (Moumhiqii(> 

Incubación 
7 
7 
7 
6 
6 
6 

14 
20 

6 
18 
8 

i_ 
Ribavirin Toscity (TC,0» m Vero E6 cells by MTT = 250 ug/ml 
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4 * 

4.4.2.2 /ri Vivo Studies 

Since pmea pigs are a suitable model to study Arenaviruses, studies were conducted to verify 
Uiat this model would be also suitable for the Venezuelan Hemorrhagic Fever. Results are shown in 
Figure 75. 

» 

Virus Distribution at Time of Death in Untreated Controls 

heart 
,lver spleen kindey Drain 

Figure 75 

t 

» 

» 

i 

• • 



Results ot the in viw studies with Guinea Pigs models are sh jwn in Table 32. Figure 7b-A and 
Figure 76-B (high load or virus with dose 20 mg/kg of Ribavirin). Results of in vivo studies with 
Ribavirin at 20 or 30 mg, kg (low virus load) are presented in Table 33. Figure 77-A and Figure 77-B 

Table 32 

Survival of VHF Infected Guinea Pigs Prophylaxed 
With Ribavirin (Days -1 to 26) 

Ribavirin 
(mg/kg hid) 

Virus 
(pfu) 

Died Total % 
Survival 

Fisher's 
Exact 
Test 

MTD Std 
Dev 

Q 
Students' 

0 10.000 10 IG 0% • 14.6 1.3 2 (I 10,000 6 10 40% 0.09 25.5 7.5 <0 001 0 
2« 

1,000 
1,000 

10 
7 

10 
10 

0% 
30% 0.21 

14.2 
30.4 

0.8 
6.2 <0.001 
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The« stuuies indicate that Guinea Pig 
and that the Guinea Pig model represents a 
Ribavirin has mouciate antiviral aaivity both 
possibly used against VHP 

model is suitable to test antiviral against Guar arito virus, 
reasonable model tor Venezuelan Hemorrhagic Pcver. 

in vitro and in vivo against Guanarito virus and could be 

4 43 Bjykgrvund tor Bunvavirus 

Studies were initiated against the Hantaan Virus as a representative of the Bunvaviridae to v-*ritv 

O ^ AV -,275 ,inh,Bi,Ur SCID ^ Prelimmarv „ v, “ IS 
m Tanle 34 5 ^ ^ ^ d‘Strihutl0n in mouse or&ms ^ mouse wei8ht charge data) are listed 

wll be V' ^ ^ ^ Were in progress at ^ ‘«nnination of this project and wtii ne completed by the Sponsor. 

» 

* 

* 

» 

(D 
» 

» 

» 

» 

i 

i 

» 

» 
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Table 34 

*) 

ê 

4 

T 

* 

Does -\VS-4275 Inhibit Hantaan Virus Replication in SCID Mice? 
’■.Jpriï. ^ «-ja-, :J, .-...a;-.,« .-., 

-. -r : 
;r.'î* « *'*4:-; 3n «¿a Ji:. ,lt 

2CJ:3.M' “••*** t*p«ri«nt. 

»c.i 31C« -.3 :ît3 aoit .n .1-22 ■ '4 aie® 
.'I'"** 3 *o*t -n 4? a1C« 

sv-...« . 4‘ *' ‘««"i» -.-.00-. 4: «tí 3V . 3. 
• '••«-■'I .-- -* : .-. ..:3r. 

/^r., ./.,:-5 T J5*, ,, AVMjr^s.jj,.,, .mo»*«; 

•. :J« ’«r »•r ‘ï • *» -.sen. j JCP. 

7-.-4 

A f?3 

.3 a.74 .3 a.: 

tita, n . :• • ,3 
. «tv i4cr;:.:#3 :r. 

24/ * Mov * '(I 
24/ ) *<OV , 4 
24/ :: :iov i f 
24/ :* mc/ -i 
24/ .> mov .: w 
24/ :i Mov .* * 
24/ :: ncv . j V 
24/ :: McV ::.-4» 
24/ :5 Mov .2 *• 

:re4-4 »ro :or¿a. 
r.s ;artra. 

5 
5 
5 
5 
S 
5 
5 
5 
5 

A / * 4 2 ■* 5. :SaO/ 

J. .aniCitv 3f Av%42-5 
3 . :5»0/ «0 4 3 
3.3:ao/<o < : 

* ¿on*it./;•/ j# 
::co pf. T2.*o 

J£st;ir iwiVT/Ai :r mcusi 

34/ 
24V 
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45 
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5 DISCUSSION AND CONTI l .SION 

We tested 11.555 in vitro prescreen antiviral assays during this reporting period. Out of these, 
the prescreen protocol successfully identified 455 potent^ active materials (-5%) for further 
confirmatory testing Confirmatory testing of these potential active compounds were earned out in the 
primary screen against a broader range of more virulent viruses (VV YF JE VE PT or SF) 
Approximately seventy percent (1252/1802) of the prescreen compounds showed’some deglee of activity 
against one or more of these more virulent viruses. 

We tested 1564 in vitro antiviral assays against the VV virus including the quality control test. 
Forty-one AVS compounds demonstrated antiviral activity at greater than 50% reduction levels against 
the Vaccinia Virus. Out of these, 8 AVS comiounds appeared to have excellent in vitro antiviral 
potential wi.h antiviral values that re-ched better than 95% reduction levels with TAI values th¿’ ranged 
from 19% to 51% and Si's from 2 - 26. The best of diese active leads should be studied further. 

We have performed 3928 in vitro antiviral assays against the YF Virus including the quality 
control i«ts. Around 144 compounds demonstrated antiviral activity at greater than 50% reduction 
levels. Out of these assays. 19 AVS compounds appeared to have excellent in vitro antiviral potential 
with antiviral values that reached better than 95% reduction levels with TAI values that ranged from 10% 
to 5.% These results warrant that the best of these active leads would be studied further 

In this contract period, we performed 3938 in vttr antiviral assays against the JE Virus including 
quality control tests Around 82 compounds demonstrated . r.tiviral activity at greater than 50% reduction 
evels Out of these assays, 12 AVS compounds appeared to have excellent in vitro antiviral potential 

with antiviral values that reached better than 95% reduction levels with TAI values that ranged from 6% 
to 5 - % The result warrant that the best of these active leads would be studied further. 

Against VE virus. 3892 in vitro antiviral assays wer- performed during this contract period 
including the quality control tests Around 174 compounds demonstrated antiviral activity at greater than 
50% reduction levels. Out of these assays, !5 AVS compounds appeared to have excellent in vitro 
antiviral potential with antiviral values that reached better than 95% reduction levels with TAI values that 
ranged from 5% to 70%. These results warrant that the best of these active leads would be studied 

During this contract period, we performed 4148 in vitro antiviral assays against the PT virus 
including the quality cont-ol tests Arouid 161 compounds demonstrated antiviral activity at greater than 
50% reduction levels. Out of these assays. 20 AVS compounds appeared to have excellent ,n vitro 
antiviral potent^ with antiviral values that reached bener than 95% reduction levels with TAI values that 
ranged from 15% to 56%. These results definitely warrant that the best out of these active leads would 
be studied further. 

a ^ ° in Wrfl “Says aiainst SF v,ru» including the quality control tests 
Around .30 compounds demonstrated antiviral activity at greater than 50% reduction levels Out of these 
tósays, 38 AVS compounds appeared to have excellent in vitro antiviral potential with antiviral values 
that reached bener than 95% reduction levels with TAI values that ranged from 5 - 59%. These results 
warrant that the best of these active leads would be studied further. 

During the time that we conducted primary HIV testing on this contract, we performed 856 in 
vitro assays including quality control tests. Out of these assays. 35 AVS compounds were found to be 
active O e reduction in CPE of >50%, against HIV Three of these compounds produced ant.-HIV 
activity with Selectivity Indices (SI) of > 100 
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Che in utro data indicates that the ELISA assay is suitable tor performing in vitro antiviral studies 
against tlloviruses. Similarly, the in vivo data indicates that the SCID mouse model is suitable for 
tilovirus antiviral work. Several compounds which are S-Adenosylhomocysteine Hydrolase Inhibitors 
have shown good antiviral activity in kith in vitro and in vivo assay systems. The most active compounds 
are AVS-Oj03 and AVS-42'5. We recommend that these compounds be evaluated in primates. 

Studies also confirm that the Guinea Pig model is suitable for testing Arenaviruses including 
Venezuelan Hemorrhagic Fever. Ribavirin has shown to be moderately effective both in vitro and in vivo 
against Venezuelan Hemorrhagic Fever. 

Also, initial success has been obtained with in vivo studies against the Hantaan Virus with S- 
Adenosy(homocysteine Hydrolase Inhibitors These findings should he pursued further. 

€) 
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