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tt. ABSTRACT 

Surveillance studies to determine the étiologie agents of scute respiratory dis¬ 
ease (ARD) in basic combat trainees (BC’s) were conducted during fy '72. A total 
of 7,296 ARD hospitalized trainees at 8 training forts, were inclujcd in these 
studies. Viral isolations and serological stidies Indicated 42.2% of ARD hospital¬ 
izations were caused by Adenoviruses, 6.2% by influenza A and B, Mycoplasma and 
polio, and 51.6% by agents that were not determined. Efficacy evaluations of a 
1971*72 I >t of type 7 adenovirus vaccine which was administered at the 8 BCT forts 
during the upper-respiratory-disease season indicated this vaccine was not effect¬ 
ive in preventing adenovirus 7 disease. Laboratory titrations of virus In the 
vaccine pills indicated a level below that recommended for an effective pill. A 
newly standardized bivalent influenza vaccine (A./Aichi/68; B/mass/66) was admin¬ 
istered during the fiscal year. However, most or the 8 BCT forts experienced con¬ 
siderable Influenza, 111 flu A and 47 flu B total infections. It is envisioned 
that with continued use of adenovirus 4 and 7 vaccines, and decline of these vir¬ 
uses as ¿ cause of ARD, the unknown agents will occupy a larger area of ARD cause. 
Rhinoviruses probably occupy a portion of this undetermined group. 

Studies to determine if asymptomitic re-infection with wild-type Adenovirus 4 and 
7 occurs in BCTs who have been sjccessfully immunized with live enteric type 4 or 
7 vaccines were performed. One-nundred and thirty (130) BCTs of Company A, 5th 
Battalion, 1st Brigade at Fort Ord were subjects for this study. Neutralizing 

antibody titrations on nasal washes and sera, both collected at 0, 3 and 6 weeks 
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indicated that 64% of the group had no detectible antibody (SN 
titer <l:4) to adenovirus type 4 and 52% had no detectible anti¬ 
body to type 7 virus at the 0 week bleeding. 34% of the group 
were susceptible to both viruses by this criterion. 82% of the type 
4 virus susceptible individuals and 52% of type 7 virus suscept¬ 
ibles underwent enteric infections with the vaccine virus. 33% 
of individuals susceptible to both viruses sero-converted to both 
adrooviruses, 4 and 7 at the 3 week bleeding. 24% of the group 
were infected with wild-type 4 and 66% were infected with wild- 
type 7i 3 weeks after receiving vaccines. The infection rates by 
each virus were the same in sero-converters and non-sero-converters 
at 3 weeks post-vaccine. However, infection rates by wil^-type 
7 were twice as high in recruits who had no tyoe 7 SN antibody at 
0 week than in those with SN titers > 1:4 regardless of subsequent 
sero-conversion to vaccine virus. Furthermore, virus isolated 
from threat swabs was detected earlier in recruits who did not 
have detectible antibody in the 0 week serum. 

A modified fo-mulation (SPGA) for live adenovirus 4 and 7 vaccines 
was field tested in BCTs at Fort Ord, California. Three vaccine 
groups composed of 115 to 130 men in separate companies were sub¬ 
jects for this study. The design was to determine the serological 
response of BCTs to administration of (1) type 4 and 7 monovalent 
tablets with modified formula (2) type 4 and type 7 bivalent tab¬ 
lets with modified formula, and (3) the standard issue type 4 and 
7 monovalent preparations. Sero-conversion rates of recruits with 
pre-vaccine antibody titers of less than 1:4 were similar for all 
three modified formula vaccines tested. Four-fold sero-conversion 
rates varied from a low of 73% to a high of 79% when measured against 
wild virus prototype strains in the microtiter serum neutralization 
procedure. There was no evidence of viral interference with either 
sero-type of virus In recruits that were defined as susceptible to 
both viruses. A comparison of the conventional serum neutralization 
procedure performed in human e.Hryo cell culture tubes to the 
microtiter procedure performed in 96 well microtiter plates did not 
reveal significant differences in fensitivity or specificity. 
However, vaccine virus strains wen* shown to be more sensitive in 
detecting response to immunization than were the prototype wild 
type virus strains,, 

Continuing efforts to develop more rapid methods for the recognition 
of infecMous respiratory virus disease agents in nasopharyngeal 
specimens have made only limited progress. One of the approaches 
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under evaluation is the indirect fluorescent antibody technioue 
using rubella virus Infected cell culture -nonolayers as a model! 
The level of background fluorescence on final slide preparations is 
high enough to preclude rapid identification of an agent under 
circumstances where any one of many agents may be involved. The 
alternative to a successful indirect procedure is to produce labeled 
antisera for each of the possible agents involved in ARO. 

These meningococcal vaccine studies were performed in conjunction 
w th and under the consultation of the Department of Bacterial 

seases, WRAIR. As new lots of meningococcal polysaccharide vac- 
cines were made available to vie Army, tf-y were tested in human 
volunteers at Fort Ord California. Hot 'ngococcal carrier surveys 
ïhü! a,so performed monthly on at least 3 different BCT companies. 
These combined studies were designed to (1) test the antigenic 
quality of each vaccine lot, (2) assess the effect of meningococcal 
polysaccharide vaccine on the meningococcal disease rate, (3) moi.ltor 
the emergence of serogroups other than "C", and (4) determine the 
effects of the vaccine on the meningococcal carrier rate. Thirteen 
ots of meningococcal “C" polysaccharide vaccine (including controls) 

were tested during the period covered by this report. Each lo! was 
administered to 40-50 BCfs, for a total of approximately 530 men 
receiving vaccine. All of the lots incited a favorable antibody 
response. Seroconversion rates of 90% or greater were obtained by 
all individuals who received a 50 meg dose. A trial dose of 2 mcq 
caused séroconversions in 32% of the vaccinated individuals. 
Following the routine continuous vaccination of all receptionees 

prd\there ?ere on,y 3 disease cases; these were caused by 
i Iboshard; organ rims. There were no deaths. Serogroup "Y" 

appears to be the emerging prevailing meningococcal type, followed 
by serogroup B". 

Continued efforts are in progress to test modifications of charcoal 
vira transport media so as to formulate a media that will transport 
viral pathogens of the upper respiratory tract other than the adeno¬ 
viruses. ihis study concerns comparison of standard LieSovitz Char¬ 
coal transport medium with a modified formulation containing, genta- 
mycm, agarose and bo/ine albumin. Isolation rates were '48% and 
49% respectively for modified CVTM. The total study consisted of 
j 3 tubes. Modifications of CVTM are also being tested for use 
in transporting specimens containing the more fastidious bacterial 
agents. The best survival rate of meningococci from specimens has 
been obtained with a 0.5% liquoid additive. This concentration 
supported an 85% survival rate in CVTM after 5 Jeys, and 58% of 



meningococcal organisms were recovered after II days, 
of mucin in CVTM gave less encouraging results. 
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FOREWORD 

During these studies emphasis, for the most part, has been placed 
on those diseases that (l) cause loss of basic combat training days 
by recruits, and (2) those that cost the government the largest 
for hospitalizations; they are adenovirus, influenza and meningo¬ 
coccal meningitidis. Attention was oriented towards antigenicity 
and efficacy evaluation of vaccines and other prophylactic agents 
to prevent these diseases before they gained in-roads to training 
units. The findings reported herein are results of the combined 
efforts of the laboratory scientist and the field epidemiologist. 
It is desirous that these studies will assist in the control of 
the more prevalent recruit diseases and suggest pathways for 
further study. 

Preceding pageiiM 
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Project No. 3A06I102B7IQ 

Title: Prophylactic Methods in 
Prevention of Disease 
Among Army Personnel 

Description: 

This project is concerned with methods of preventing acute res¬ 
piratory disease (ARD) and infectious disease in military 
perso mel, especially recruits. Antigenicity and efficacy studies 
were accomplished on the use of adenovirus 4 and 7, and mening¬ 
ococci 1 polysaccharide "C" vaccines. Some efforts were spent 
toward', evaluating new identification techniques for the adeno¬ 
viruses, and developing a more efficient transpon media for 
respiratory viruses and fastidious bacteria. 

Progress: Ensuing pages. 
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ACUTE RESPIRATORY DISEASE SURVEILLANCE 

INTRODUCTION 

Ao.te respiratory disease (ARD) continues to constitute t*e principal 
cause of morbidity in military recruits. During the fail and winter 
months up to 85 % develop acute symptoms white in the 4th to 7th 
week or basic combat training (BCT); and approximately 20% of these 
are hospitalized with acute respiratory illness. These surveillance 
studies were performed on BCi individuals who were hospitalized at 
eight BCT fores during fy'72. They indicate that following the 
administration of influenza and adenovirus types 4 and / vaccines to 
US Army receptionees at the reception centers of the eight BCT 
forts, during the 1971 and '72 respiratory disease seasons, URI 
étiologie agents have changed. The following two pies diagram past 
and present experience. With a decrease in ARD caused by adenovirus 
types 4 and 7, unknown étiologie agents have increased to occupy a 
larger portion of the pie. ‘'he serum neutralization test, which was 

utilized in studies described elsewhere in this report, appeared 
approximately 33% more sensitive than the complement fixation pro¬ 
cedure which was used in this surveillance study. Therefore, the 
area of the pie which diagrams adenovirus infections is most likely 
underestimated by one-third. 

The Fort Ord portion of this study was performed in conjunction with, 
and as a part of the following studies: Infection Wild-Tvoe Adeno- 
yixyi Ix2£. 4 £>x I*2£ 1 in MlLc Combat Trainees Administered The Oral 
HlL£n Ç PhlhaIate-Coated Live Type 4 and Type ]_ Adenovi rus Vaccine: 
field. iLlai EydlUfltigfl ClLLL*^ Oral Enteric-Coated Adenovirus 
Iü£. 4 ája¿ I Vast ins? flgaacfig WjLià a Modified Formulation: Rapid 

Lilga fil Infectious Respiratory Virus Disease Agents Xß. 
Nfl¿flpharYnqMl Spifiafg; an¿ Ele.ld IliäiS. fif. & Modified Charcoal 
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Virus Transport Medium. These studies are discussed under their 
individuó* topics elsewhere in this report. However, to enhance 
portraying a more complete picture, results of ARO Surveillance 
Studies as determined by the Sixth US Army Medical Laboratory on 
eight BCT forts are shown. 

MATERIALS AND METHODS 

Approximately 7.296 Basic Combat Trainees, hospitalized with ARD, 
at eight BCT forts in CONUS were subjects for this surveillance. 
Retro-uvula swabs and acute-phase sera were obtained within 12 
hours fron each of these individuals, and convalescent-phase sera 
specimens were collected 14 to 21 days later. Paired sera were 
obtainab’o on 3.425 individuals. The swabs were placed In charcoal 
viral transport media and held at 5°C until examined at the Sixth 
US Army Medical Laboratory. Shipments were received weekly. Virus 
isolations were accomplished in tissue culture utilizing human 
embryonic kidney (HEK) and rhesus monkey embryonic kidney (MEK) 
monolayers. Sera were received as pairs after the convalescent 
collections, and they were used for detecting diagnostic rises In 
antibody titer, by the complement fixation test, to adenovirus, 
influenza A and B, and mycoplasma. Adenovirus sero-types were 
identified by microtiter neutralization tests utilizing Hela cell 
cultures. Influenza isolates were tested for by guinea pig 
erythrocyte hemadsorption, and sero-types were identified using 
specific anti-sera. Mycoplasma infections were identifiée by 
séroconversions; isolations and species determinations were 
accomplished only on those individuals who were also included in 
other studies reported elsewhere in this report. 

RESULTS AND DISCUSSION 

The Ai'D hospitalization rate per hundred per week, averaged over 
monthly intervals, and etiologlc agents at Fort Ord during fiscal 
year 1972 are indicsted in Figure I. To facilitate a comparison 
the same information is shown for fy'7l on the same Figure. The 
early problem experienced In July '71 when the ARD rate climbed 
to 3-1/100/wk, due to adenovirus 7 infections, did not occur In 
1972. However, the ARD rate began to climb In October '72, and 
by December it had reached the highest monthly average of 5.6 for 
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that year, and at that time the highest weekly rate was 6.8. The 
causative agent was adenovirus 7. Adenovirus 4 and 7 vaccines 
were administered between I November and I June. The usual holiday 
drop in ARD admissions occurred January, but they ciImbed above 3.2 
in February and remained at that approximate level through June. 
Influenza infections began to occur in August and contributed 
significantly to the ARO rate throughout the year. As indicated by 
Figure I, the largest number of influenza infections occurred 
January thru June Twenty-four (24) were caused by influenza 
A, and 14 by influenza B. *hese studies indicate that at Fort Ord, 
during the fiscal year, 5J.3 % of ARD hospitalizaiions were caused 
by adenoviruses (93-9% type 7, and 6.1 % type 4), 9.7 % were 
caused by other agents, e.g., influenza A and B, and mycoplasma, and 
40¾ were caused by agents not determined. 

Figure 2 indicates the ARD hospitalization rate per hundred per 
week averaged over monthly intervals, and étiologie agents at 
Fort Lewis during fiscal year 1972. Fiscal year '71 is shown for 
comparison. In fy '71 adenovirus 4 vaccine was administered between 
October and January because of a high ARD rate In C'tober when reached 
3.7 in December, caused by adenovirus 4 agent. As is indicated, this 
vaccination significantly lowered the ARD rate by January. The ARD 
rate of 3*7 in November fy '72 was caused by adenovirus 7i however, 
4 and 7 vaccines were administered. The rate fell to below 0.5 in 
February indicating vacrine effectiv»ness. Basic Combat Training 
was discontinued at Fo* Lewis on 25 February 1972. Adenoviruses 
caused 31.3% of the Af'j hospitalizations (98.4% type 7s, and 1.6% 
type 4s) and 61.9% we x* caused by agents not determined. There was 
no influenza at Fort Lewis during this study. 

As indicated by Figure 3, the greatest number of ARD hospitalizations 
of 3-6 occurred in March at Fort Leonard Wood during fy '72. This 
is a shift to the right from fy '71 when the greatest number of 3-6 
occurred in November. Adenovirus 4 and 7 vaccines were administered 
between I October and 15 May fy '72. Influenza, predominantly "As", 
appeared between August and June fy '72, with the largest number of 
cases occurring between January and April. Adenoviruses (93.9% 7s 
and 6.1% 4s) caused 29.2% of ARD hospitalizations, 9.1% were caused 
by other agents e.g., flu and mycoplasma, and 61.7% of the étiologie 
agents were not determined. 

Figure 4 indicates that the largest number of ARD hospitalizations, 
2.6/IOO/wk averaged for the month at Ft Knox in March 1972. In 
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1971 the peak occurred In March also. As ARD hospitalizations in¬ 
creased, the numbers that were caused by unknown agents Increased 
and caused 69-^% of the ARDs for ‘.he 1972 year; Adenoviruses caused 
29-9% of the ARDs, (56.8% lu and 43.2% 4s) and 0.7% were caused by 
flu and mycoplasma. Adenovirus 4 and 7 vaccines were administered 
between I January and 15 May '72. 

Fort Dix experienced a mild acute respiratory disease year in fy '12 
when compared with '71 as indicated by Figure 5* In '72 significant 
ARD was not experienced until June when the rate climbed to 6.42/100/ 
wk averaged over that month. 9% of the ARD was caused by influenza, 
the majority of which occurred between October and June (Flu A = 17, 
Flu B = 3). There were no influenza hospitalizations during the 
1971 fiscal year. 22% of the '11 ARD hospitalizations were caused 
by adenoviruses (87.1% 7s; 12.9% 4s), and 69% of the causative agents 
were not determined. Adenovirus 4 and 7 vaccines were administered 
from September '71 to June '72. 

As indicated by Figure 6, the highest ARD hospitalization rate of a 
3.I average over a monthly period occurred in March during fy '72 
at Fort Jackson. The fiscal year ended with a rate of 2.5 In June. 
Influenza occurred between October '71 and June '72 (Flu A = 12; 
Flu B = 3) with the largest number of cases occurring between February 
ind May. Adenovirus 4 and 7 '"accines were administered between 
January and May. 53% of the ARD hospitalitat ions were caused by 
adenoviruses (97-5% 7s and :..5% 4s), 6.3% were caused by Influenza 
(12 As and 3 Bs), and 40.7% of the étiologie agents were not determined. 
The statistics ca: be compared with the 1971 fiscal year. 

The ARD at Fort Polk was higher during fy '72 than in fv '71* with 
the highest peak of 2.5 occurring in March of '72 as indicated In 
Figure 7. Influenza occurred between November and June (16 As 
and 9 Bs), with the largest number of cases in February and April. 
Adenovirus vaccines 4 and 7 were administered between January and 
May. ARD causative agents were 37.5% adenovirus (64.5% 7* and 35.5% 
4s), 8*6% influenza and mycoplasma, and 53*5% of the etiologlc agents 
were not determined. 

Fort Campbell exoerienced rather mild ARD during the year as Indicated 
In Figure 8. The highest monthly average of 1.5/100/wk occurred In 
August. There were no influenza cases. Adenovirus vaccines 4 end 7 
were administered between January and March. Basic Combat Training 
discontinued at Fort Campbell on 15 March '72. ARD causative agents 



were 35-5% adenovirus (97*7% 7s, and 2.3% 4s), and 67.5% agents 
not determined. There was no influenza during the year. 

The average ARD hospitalization rat7 per hum,.îd per week averaged 
over monthly intervals for all eight of the BCT Forts that were 
studied is indicated in Figure 9. The highest average ARO hospital¬ 
ization rate occurred in March, and the lowe't in July. 42% of 
these hospitalizations were caused by adenoviruses (85% 7s and 15% 
4s). Other agents, e.g., influenza, mycoplasma and an occasional 
polio caused 6.2% of the influenzas, 70% were flu A and 30% Flu B. 
A total of 55 Mn cop I asma pneumoniae cases occurred among all of the 
forts studied. 

Table 1 indicates a break-down of adenovirus types and percentages 
isolated from hospitalized BCT's at each of the 8 study forts. The 
greatest number of isolates were from Ord, Jackson and Wood. A 
greater number of Adenovirus type 7s, than Adenovirus type 4s were 
isolated from all of the forts. TberAdeno 7 vaccine most likely 
contained fewer logs of virus (•CKr*'') than desired for adequate 
immunization. 

Table 2 indicates the number of Influenza cases that occurred at the 
8 study forts, with a break-down by sero-‘.ype. The largest number 
of cases occurred at Wood (3£). Sero-type A predominated at each 
fort (70% a; 30% B). A total of 55 Mycoplasma pneumoniae cases 
occurred among BCT's at these forts. Fort Leonard Wood experienced 
the greatest number of caies (28). 

Even though a !arge number of these basic combat trainee ARD hospital¬ 
izations were caused by adenoviruses (42.2%) and other agents e.g., 
influenza and mycoplasma (b.2%), a large 51.6% of the causative 
agents were not determined. The more sensitive serum neutralization 
procedure indicated that about 1/3 of the adenoviruses might be 
missed by the complement fixation test which is routinely used for 
paired sera studies in this surveillance program. These would have 
been included in the undetermined group. Also making up a large 
portion of this group are probably the rhinoviruses. Maximum yield 
of rhinovirus is obtained before the recruit has severe enough URI 
symptoms to be hospitalized. When hospitalization eventually occurs 
and isolation specimens are collected, the virus is at a low level 
or has disappeared completely, and therefore no isolation is realized. 
It is envisioned that with continued use of adenovirus 4 and 7 vaccines 
and decline of these viruses as a cause of ARD, the unknown agents 
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will occupy a larger area as ARD cause. Attention should be 
focused towards other respiratory disease étiologie agents. Efforts 
in this laboratory continue towards developing a transport media 
that will carry viruses other than adenoviruses. 
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INFECTÍ JN WITH WILD TYPE ADENOVIRUS TYPE 4 OR TYPE 7 

IN BASIC COMBAT TRAINEES ADMINISTERED THE ORAL ENTERIC 

PHTHALATE COATED LIVE TYPE 4 AND TYPE 7 ADENOVIRUS VACCINE 

INTRODUCTION 

On: of the expected events of successful immunization of BCTs 
with adenovirus types 4 and 7 vaccines was the emergence of other 
serologic types of adenovirus, perhaps type 14 or 21, as the principal 
agents of ARD at training centers. This has not occurred to-date. 
One possible explanation of this negative event is that recruits con¬ 
tinue to carry and transmit adenovirus type 4 and/or type 7 in spite 
of successful immunization. This hypothesis was suggested by findings 
reported in 1970 by Smith et al from WRAIR and other studies accomp¬ 
lished since then: (l) Infection with enteric administered vaccine 
virus stimulated development of serum neutralizing antibody and pre¬ 
vented clinical disease, but did not stimulate homologous nasal 
secretory antibody, and (2) infection of the upper respiratory tract 
following administration of relatively high doses (>105) of type 4 
vaccine virus appeared to be independent of the presence or absence 
of type 4 serum neutralizing antibody'!' The purpose of this study 
was to determine if asymptomatic reinfection with wild type adeno¬ 
virus type 4 or type 7 does occur in basic combat trainees success¬ 
fully immunized with live enteric type 4 or type 7 vaccir.es. 

MATERIALS AND METHODS 

One hundred and thirty men of Company A, 5th Battalion, 1st Basic 
Combat Training Brigade at Fort Ord were selected for the study. 
Throat swabs, nasal washes and pre-immunization bleedings were obtained 
during fill week prior to administration of the type 4 and type 7 tablets. 
Subsequent nasal washes and bleedings were obtained during week 3 and 
week 6 of training. Throat swabs were collected for all seven weeks 
of the study, and were placed in charcoal viral transport media for 
shipment to the Sixth U S Army Medical Laboratory. They were then pro¬ 
cessed by procedures routine for the surveillance program. Virus 
isolation attempts were made in tubes of Human Embryo Kidney (HEK) cell 
cultures which were observed 18 days for cytopathology characteristic 
of the group. Negative specimens were then tested by guinea pig erythro¬ 
cyte hemadsorption for myxoviruses before being discarded. Adenovirus 
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isolates obtained from positive specimens were identified py microtiter 
neutralization tests in 96 well plates of Hela Cell Cultures. Serum 
specimens were tested for adenovirus type 4 or type 7 antibody by a con¬ 
stant virus-serum dilution microtiter neutra'ization procedure per¬ 
formed in Hela cells. Complement fixation titers were also determined 
for these sera using a CF antigen prepared at this laboratory from 
type 7 adenovirus infected Hela Cell cultures. A representative 
sample of sera that were negative or demonstrated no rise in CF titer 
were tested against adenovirus type k prepared CF antigens. Results 
comparable to those obtained with the type 7 antigen demonstrated the 
original antigen to be group specific as anticipated. Nasal washes 
were obtained by administration of 5cc of normal saline to each nostril 
of the recruits tested. Mucus was separated from the specimens with 
cotton tipped swabs. Particulate material was removed by centrifugation 
and the supernates concentrated from their original volume of 5-10 ml 
to 1 ml with Ami con membrane ultrafilters 0CF-5O. Nasal wash concentrates 
were tested undiluted and at a \îU dilution for adenovirus type 4 and 
type 7 neutral?'ation antibody as described for sera above. IgA irnnuno- 
globulin concentration was determined for each nasal wash concentrate 
with meloy anti-IgA agar gel immunodiffusion plates. Human colostrum 
secretory IgA was used as standard. 

RESULTS 

One hundred eight of the original I30 recruits completed the study 
having undergone all three bleedings. Séroconversions for individuals 
with week 0 SN antibody titers of <1:4 are shown in Table 1. Sixty-four 
percent of the group were susceptible to adeno type 4 and 52 percent 
to adeno type 7 at the start of the study. One-third (34%) were suscep¬ 
tible to both viruses by this criterion. Eighty-three percent of the 
adeno type 4 susceptible group had converted by week 3 as opposed to 
only 52 percent of the adeno type 7 susceptible group. Seroconversion 
at week 3 was the only available indicator of vaccine virus infection. 
By week 6 virtually all of the original jroup of susceptibles had 
converted and 86 percent had seroconverted to both viruses. Two indi¬ 
viduals of the 108 with three sera were dropped from the adem virus 
type 7 analysis because of technical reasons. 

Table II show the distribution of recruit SN antibody titers to 
adenovirus type 4 at week zero and the number of recruits that sub¬ 
sequently converted with four-fold rises in SN antibody titer at weeks 
3 and 6. It should be noted that six of 33 individuals with SN 
antibody titers >1:8 at week zero seroconverted at week 3 and five of 
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the remaining 27 seroconverted at week 6. 

Table III presents the available evidence for wild type 4 virus 
infection of the week 3 sero-conversion negative recruits and re¬ 
infection of the week 3 type 4 seroconversion positive recruits. Wild 
type virus infection was defined as the establishment of wild type 4 
virus in the oropharynx as demonstrated by virus isolation from one 
or more week 3 or later throat swabs and/or the development of nasal 
secretory antibody demonstrated in the week 3 or week 6 nasal washes. 
Six individuals were dropped from the analysis because they had 
secretory type 4 antibody in the week zero nasal wash or had a wild 
type 4 virus isolation from the week zero, week 1 or week 2 throat swab. 
It can be seen that the percentage of wild Adenovirus type 4 infections 
demonstrated in the week 3 seroconversion negative recruits is similar 
to those demonstrated in the successfully immunized (week 3 serocon¬ 
version positive) recruits. Nine of 39 recruits with less than four¬ 
fold type 4 antibody rises from week 0 to week 3 were deemed infected 
with wild type virus during the period week 3 to week 6 This com¬ 
pares to 15 infected of 63 recruits in the type 4 week sero-con- 
verters. 

The data for Adenovirus type 7 séroconversions and wild type in¬ 
fections is presented in table IV and V. Fifty-one percent of the 
week zero type 7 SN antibody negative recruits were successfully immu¬ 
nized with the type 7 vaccine i.e. sero-converted at week 3 without 
evidence of an intervening wild type virus infection prior to week 3« 
Again, as with type 4 virus, there were a number of séroconversions in 
individuals with week zero SN antibody titers of > 1:8. Wild type 
adenovirus type 7 was quite prevalent at Ft. Ord during the period of 
this study. The ARO rate was over 7/100/wk at the time of the week 3 
collection and type 7 isolates were running 50:1 over type 4 isolates. 
The study group reflected this in that 66 percent has some evidence of 
wild type 7 infection. Again, as with adenovirus type 4, the isolation 
of wild adenovirus type 7 from throat swabs or the demon«trat ion of 
nasal wash antibody was independen,", of whether or not the recruit had 
seroconverted to adenovirus type 7 by week 3 of training. 

There was no apparent correlation between the concentration of 
secretory IgA in the nasal washes and the ability to demonstrate 
adenovirus type 4 or type 7 antibody. Neutralization antibody wa> 
demonstrated in nasal wash concentrates with IgA levels of less tnar 
0.25 mg/ml which was the minimum level detectible with the immuno- 
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diffusion technique. »gA levels varied to a high of 2.8 mg/ml with 

a mean of 1.1 mg/ml. 

Although evidence of suosequent re-infection with adenovirus type 
7 was independent of serologic evidence of response to the vaccine at 
week 3» it was not independent of demonstrable type 7 SN antibody at 
wee!. 0. This is shown in Table VI and the data are similar for both 
the week 3 seroconverters and the non-responders. It can be seen that 
positive indicators of wild-type adenovirus type 7 infection in week 
zero antibody negative recruits are nearly twice that of recruits with 
pre-existing antibody irrespective of vaccine induced seroconversion 
at week 3. Further, reinfection as indicated by virus isolation occur¬ 
red much earlier in those individuals that did not have week zero SN 
antibody. Eighteen of 31 virus isolations in this group were evident 
in the week 3 throat swab as opposed to only cne of 7 virus isolations 
made in the week zero antibody positive group. The sero-conversion 
positive recruits which had a higher proportion of week zero antibody 
negative people had virus positive throat swabs at an average 3*8 
weeks as opposed to the average 4.3 weeks of the seroconversion neg¬ 

ative recruits. 

Compler«ot fixation (CF) titers were performed on sera from this 
study to detenine how the procedure compares in sensitivity to the 
serum neutralization test. In Table VII it can be seen that 51 percent 
of the recruits "hat seroconverted at week 3 (vaccine responders) by 
SN test also converted by CF test. Conversions for the period week 0 
to week 6 are show, in Table VIII. By this time the CF procedure was 
picking up 67% of the SN conversions. Serologic conversion by CF test 
versus the indicators of wild virus adenovirus type 7 infection is 
shown in Table IX. 'ourteen percent of those recruits grouped as 
having undergone wild virus infection were not picked up by either 
serologic procedure. The nine recruits classified as infected and 
missed by the SN test may have been infected too latí to sero-convert. 
The four recruits that sied virus but did not seroconvert by SN test 
did not shed viru*; until trie 5th or 6th week of training. 

DISCUSSION 

The data resulting from this study does not negate the hypothesis 
that type 4 and type 7 adenovirus immunized recruits may subsequently 
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become infected with wild type *4 and type 7 adenovirus. They 
therefore may potentially contribute to the maintenance of these 
two strains in the recruit population. A field study such as this 
performed in the midst of an adenovirus epidemic is fraught with 
difficulties in interpretation of what is a vaccine virus infection 
and what is a wild type virus infection. Those counted as vaccine 
infections probably include some wild type virus infections, however, 
it is reasonable to conclude that the majority of week 3 sérocon¬ 
versions scored as vaccine virus infections were in fact just that. 
This\because we know that adenovirus ARD at Fort Ord generally occurs 
after the second week of training (average 4.2 weeks of training)!^) 
and all séroconversions scored as vaccine virus infections had neg¬ 
ative throat swabs on week zero, one and two and a negative nasal 
wash SN antibody titer on week three of training. Further, there 
were more type 4 séroconversions at week 3 than type 7 conversions. 
The epidemic in the recruit population at that time was primarily 
adenovirus type 7 with virus isolations in the surveillance project 
running nearly 50 type 7 isolates for every type 4 isolate. The data 
for wild *ype virus infections in on softer ground in that it is well 
established that the enteric live virus vaccine does not induce nasal 
secretory antibody and vaccine virus administered in this manner is 
not subsequently shed from the oropharynx of infected recruits'* . 
Some wild type virus infections may have been missed using these 
criteria but there is no reason to believe they would have been missed 
more frequently in the week 3 non-seroconverters than those scored 
as vaccine infections. In view of the above it is difficult to escape 
the conclusion that vaccine virus Infection with either type 4 or 
type 7 virus did not prevent subsequent infection of the Oropharynx 
with wild type 4 or type 7 virus ¿'nd that wild type 4 and type 7 can 
be maintained in a population of recruits when the majority are either 
immune from previous type 4 and type 7 infection or have been immu¬ 
nized with type 4 and type 7 vaccine virus. It would appear from the 
data presented earlier in Table VI and the fact that wild type virus 
isolations were earlier and occurred more frequently in recruits with¬ 
out pre-existing homologous serum antibody that the timing of establish¬ 
ment of wild type virus infection is in large part responsible for this 
phenomenon. The implication is therefore that reinfection with wild 
type virus occurs too early for successful immunization to significantly 
affect virus shedding from the oropharynx. 

The complement fixation test results provided some disturbing 
data from the standpoint of the adenovirus surveillance project. This 
is the only serologic procedure utilized in the project and judging 
from its lack of sensitivity we must conclude we underestimate the 
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number of ARDs attributable to adenovirus infection by at least a 
full one-third. Further, it had been a general assumption in the 
past that the CF procedure would not pick up vaccine virus infections. 
If we are to accept the data and supporting arguments in this study, 
we must conclude that the CF test demonstrates at least 50% of the 
vaccine virus infections. Thus, those recruit illnesses that occur 
before week 3 of training that are not supported by virus isolations 
can not be attributed to adenovirus infections on the uasis of CF data 
if the recruits have been invnunized. 

SUMMARY 

In summary, 130 recruits of one BCT Company at Fort Ord were 
pre-bied during fill week and administered the type 4 and type 7 
oral enteric pthalate coated live adenovirus vaccine. One hundred 
eight of these recruits were followed with weekly throat swabs for 
virus isolation and post vaccine bleedings at week 3 and week 6 of 
training. Nasal washes were obtained at week 0, week 3» and week 6, 
and tested for adenovirus type 4 and 7 neutralization antibody. 
Sixty-four percent of the group had no detectible antibody (SN titer 
<1:4) to adenovirus type 4 and 52 percent had no detectible antibody 
to type 7 virus at the week zero bleeding. Thirty-four percent of 
the greup were susceptible to both viruses by this criterion. 

Fourfold increases in SN titers at week 3 indicated that 82 
percent of type 4 virus susceptible individuals and 52 percent of 
type 7 virus susceptible recruits underwent enteric infections with 
the vaccine virus. Thirty-three percent of individuals susceptible 
to both viruses seroconverted to both adenovirus type 4 and type 7 
at the week 3 bleeding. 

Isolation of virus from week 3» 4, 5. or 6 throat swabs and/or 
development of specific neutralizing antibody in the week 3 or week 
6 nasal washes were utilized as indicators of wild virus infection 
post iimunization. These criteria indicated that 24 percent of the 
group were infected with wild type 4 adenovirus post immunization 
and that infection rates were the same for those who had or those 
who had not seroconverted to vaccine virus by week 3» Similar re¬ 
sults were obtained with adenovirus type 7 though infection rates 
were nearly double those with type 4 virus. Sixty-six percent of 
the group had one or both positive indicators *f wild type 7 virus 
infection after immunization. Again, the infection rates were the 



sarne in those who had and those who had not seroconverted to vaccine 

SwVWe?k 3*. ina,ysîs of the adenovirus type 7 data revealed 
that wild V rus infection rates were twice as high in recruits with 
no week 0 type 7 antibody than in those with SN titers >1:4 irre¬ 
spective of sui.sequent seroconversion to vaccine virus.“ Further 
virus isolation from throat swabs was detected earlier in recruits 
without detect i ble antibody in the week 0 serum The complement 
fixation procedure as performed in this laboratory detects only 67% 
of those individuals that seroconvert by the microtiter serum 
neutralization procedure. It did, however, detect 50% of those séro¬ 
conversions attributable to vaccine virus infection, a feature of 
this procedure that may not have been appreciated in the past. The 
implications of the complement fixation data in regard to the adeno¬ 
virus surveillance program is discussed. 
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TABLE I 

Recruits with negative serum antibody titers at week zero and 
subsequent conversion to antibody positive status. 

Total 

fW.enpvi rus Recruits 

<1:4 Week 0 >1:8 Week 3 >1:8 Week 6 

tt % tt % % 

Type i* 108 

Type 7 106 

Type 7 & ^ 106 

69 

55 

36 

63*9 

51.9 

34.0 

57 

28 

12 

82.6 

50.9 

33.3 

64 

52 

31 

92.8 

94.5 

86.1 



TABLE II 

Recruit serum neutralizing antibody titers to adenovirus type 4 
at week zero and subsequent four-fold conversion. 

_Week Q_ Wei Bk 3 Wi ek 6 Tot. al 
_i_ % .. ë % . %* ë % 

<1:4 

1:4 

1:8 

1:16 

>i :32 

69 

6 

17 

10 

6 

63.9 

5.7 

16.0 

9.4 

5.7 

57 

3 

5 

1 

0 

82.6 

50.0 

29.4 

10.0 

0.0 

1 
t 

1 

2 

3 

0 

53.8 

33.3 

16.7 

33.3 

0.0 

64 

4 

7 

4 

0 

92.8 

66.6 

41.1 

40.0 

0.0 

TOTAL 108 100.0 66 61.1 13 3I.O 79 73.2 

* Percent of those remaining unchanged at week 3. 
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TABLE III 

Evidence of adenovirus type 4 infection in second serum conversion 
recruits versus second serum no-change recruits. 

Week 3 
Ant íbodv 

Virus 
Isolation 

Nasal 
Antibody Both Total 

% 
Positive 

<4 fold 
Rl se 

0/39* 9/39 O/3O 9/39 23.I 

>4 fold 
Rise 

4/63 10/63 1/63 15/63 23.8 

TOTAL 4/102 19/102 1/102 24/102 23.5 

* Number recruits positive over m.’mber tested 
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TABLE IV 

Recruit serum neutralizing antibody titers to adenovirus type 7 
at week zero and subsequent Four-Fold Conversions. 

Four Fold Rises 

<1:4 

1:4 

! :8 

1:16 

>1 :32 

Week 0 Week 3 Week 6 Total 

# % H % H % * tt % 

55 

Ö 

11 

19 

»3 

51.9 

7-5 

10.4 

17.9 

12.3 

28 

5 

6 

4 

0 

50.9 

62.5 

54.5 

21.1 

0.0 

24 

3 

2 

5 

0 

88.9 

100.0 

40.0 

33-3 

0.0 

52 

8 

8 

9 

0 

94.6 

100.0 

72.6 

47.3 

0.0 

TOTAL 106 100.0 43 40.6 34 54.0 77 73.6 

* 
Percent of those remaining unchanged at week 3 



TABLE V 

Evidence of adenovirus type 7 infection in second serum conversion 
recruits versus second serum no-change recruits. 

Week 3 
Antibody 

Vi rus 
Isolation 

Nasal 
Antibodv Both Total 

% 
Positive 

<4 fold 
Ri se 

>k fold 
Ri se 

10/54 

4/40 

14/54 

10/40 

12/54 

12/40 

36/54 

26/40 

66.7 

65.0 

Total 14/94 24/54 24/94 62/94 66.0 
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TABLE VI 

The effect of pre-existing SN antibody and week 3 Serconversion 
on infection with adenovirus type 7- 

Week 3 Week 0 
Antibody Level 

Vi rus 
Isolation 

Nasa 1 
Antibodv Both Total 

% 
Posilive 

¢4 Fold 
Ri se 

<1 :4 7/25 3/25 11/25 21/25 34.0 

>1:4 3/29 11/29 1/29 15/29 51.7 

>4 Fold 
Ri se 

<1:4 3/25 7/25 10/25 20/25 30.0 

>1:4 1/15 3/15 2/15 6/15 40.0 

TOTAL 14/94 24/94 24/94 62/94 66.0 
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TABLE Vil 

Serologic conversion by complement fixation versus serum neutrali¬ 
zation. A. Week 0 to week 3 conversions. 

Serologic Conversion by 

Adeno 4 Adeno 7 

Serum Neutralization- 

Both Total 

Serologic 
Conversion by CF H 

% 

15 

46.9 

5 

31.3 

19 

67-9 

39 

51.3 

# Tested 16 28 76 
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TABLE VIM 

Serologic conversion by complement fixation versus neutraliza¬ 
tion. B. Week 0 to Week 6. 

Serologic Conversion by Serum Neutralization 

Adeno 4 Adeno 7 Both Total 

Serologic 
Conversion by # 

CF * 

9 

47.4 

15 

55-6 

40 

78.4 

64 

66.7 

# Tested 19 27 51 96 
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TABLE IX 

Serologie conversion by serum neutralization or complement 
fixation versus indicators of infection with adenovirus type ?• 

Serologic 
Conversior 

_Indicators of Infection_ 
Virus Isol. Nasal Ab Both Total 

it % # % ft fc tt % 

SN 

CF 

Neither 

13/17* 7Ô.5 

8/17 47-0 

4/17 23.5 

20/25 30.0 

15/25 60.0 

5/25 20.0 

24/24 100.0 

19/24 79.2 

0/24 0.0 

57/66 86.4 

42/66 63.6 

9/66 13.6 

- numbers positive over number tested 

Twenty recruits converted by SN (10 by CF) that did not yield virus 
isolation or secretory antibody. 
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FIELO TRIAL EVALUATION OF LIVE, ORAL ENTER1C-COATED ADENOVIRUS 
TYPE 4 AND 7 VACCINES PREPARED WITH A MODIFIED FORMULATION 

INTRODUCTION 

The standard formulation for adenovirus vaccines used by the mili¬ 
tary consists of live virus embedded in a solid diluent comprised of 
20% skim milk, 5% gelatin and 25% human albumin. Optimal potency is 
reached with difficulty in the vaccine pills prepared in this formula 
and the shelf life has proven to be too short to be satisfactory. 
Wyeth Laboratories has developed a modified formula (SPGA plus addi¬ 
tives) that they feel will greatly extend the she'f life of the vac¬ 
cines. Vaccine virus has been lyophilized and tabletted in the new 
diluent as both monovalent type 4 and type 7 tablets and a bivalent 
preparation of one tablet containing both viruses. 

This study was designed to field trial test the modified formula¬ 
tions by determining the Serologic response of BCTs to administration 
of (I) type 4 and type 7 monovalent tablets with modified formulation 
(2) the type 4 and type 7 bivalent tablet with modified formulation, 
and (3) the standard type 4 and type 7 monovalent preparations. 

MATERIAL AND METHODS 

Vaccine - The modified formula monovolent type 4 tablet was lot #16CI- 
O38OI. The potency of this preparation as determined by the manufacture, 
Wyeth Laboratories INC. was 10 w to 10 bmZ TCID . /tablet in HEK tubes. 
The type 7 modified formula tablet was lot ÆlSCV-ôÿôoi with a reported 
potency of 10 ' to 10 TCID,.. /tablet. The Bivalent tablet was.lot 
# l^CXVII-00I0I. The type 4 component of this tablet titerad 10 ^ ,to 
10 TCIDçg /tablet and the type 7 component titered 10^’ to I0^‘ 
TC,D 0 /tablet. The standard formula tablets were lot # I6CI-O37OI 
for type 4 and lot #16CV-02901 for type 7» The potency of these tablets 
at the time of administration for the study was not determined. 

Study Design and Group - Th¿ three vaccine groups comprised of II5-I3O 
men each were drawn from separate companies of BCTs at Ft. Ord, Ca., 
and designated Groups A, B, and C. All three groups were bled for pre¬ 
immunization sera on or about 21 March 1972 and administered the vaccine 
as follows: 
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()) liroup A - received one tablet each of type 4 and type 7 
vaccine modified formulation (lot 0s I6CI-O38OI and I6CV-O3OOI 
respectively). This group is later referred to as the mono¬ 
valent vaccine modified formulation group. 

(2) Group B - received one tablet of the Bivalent vaccine lot 
016CXVII-00I0I containing both type 4 and type 7 virus. This 
group is later referred to as the Bioalent vaccine modified formu¬ 
lation group. 

(3) Group C - received one tablet each of the standard type 4 
and type 7 vaccines (lots 0I6CI-O37OI and 16CV-02901 respectively). 
This group is later referred to as the monovalent vaccine standard 
formulation group 

All vaccinées were bled for post vaccine sera 21 days after administra¬ 
tion of the tablets. 

Pre-immunization sera were screened at the 1:8 dilution for adeno¬ 
virus type 4 and type 7 serum neutralizing antibody. Those vaccinées 
whose pre-serum antibody titers were less than 1:8 for either virus 
were the subjects of further study. The first drawn serum of these re¬ 
cruits were then tested again at the 1:4 and 1:8 serum dilutions, and 
the 21 day post vaccine sera were tested at the 1:8, 1:16, and 1:32 and 
1:64 serum dilution for SN antibody to type 4 and type 7 virus. 

S&mm ngutr.all2a.tJpn tests and challenge virus strains - SN antibody 
títere were performed by tne microtiter plate technique unless otherwise 
indicated. The procedure is performed In falcon microtiter II flat 
bottom 96 well plates with Hela Cells and wild type adeno type 4 and 
adeno type 7 virus strains. The Hela Cells are prepared in suspension 
to 200,000 cells/ml in L-15 medium with 10% fetal calf serum. The 
initial serum dilution (1:4 pre-vaccine sera, 1:8 post vaccine ¿era) 
were prepared in tubes with L-15 diluent. The diluted sera were dropped 
in the plates (O.O5 ml) and looped (Cooke Engineering O.O5 ml loops) to 
the final dilution. Five one hundreds ml of virus suspension was then 
added to each well and the reaction mixture was incubated for 30 minutes 
at 35'C. The virus suspensions were standardized from worl'ng stocks 
and preliminary titrations to contain twice that amount of virus re- 
qui-ed to produce 2 CPE in 48 hours. One-tenth ml of Hela Cell suspen- 
ion was then added to the reaction mixture wells, the plates were 
sealed with transparent tape and then returned to the incubator for an 
additional 48 hours. The wells were then scored for the presence or 



absence of CPE. Serum titers were read as the highest dilution of 
serum completely inhibiting CPE at the '48 hour reading. Controls 
included serum wells for each test serum with L-I5 diluent replacing 
virus to score for non-specific CPE, known negative and positive 
serum wells and a four well per two-fold dilution virus back titrations. 
Representative sera from the monovalent vaccine modified formulation group 
were also tested with the procedure described above using vaccine virus 
strains instead of wild virus strains. These sera were tested at the 
same time with the WRAIR Human Embryo Kidney (HEK) tube serum neutral¬ 
ization technique and vaccine virus strains. The HEK Tube procedure 
utilizes a challenge virus suspension standardized to yield 10 
TCID cn in a 96 hour titration. 

RESULTS 

Monovalent vaccine .notified formulation group. The results of the 
microtiter plate seru ; neutralization tests are shown in table I. 
Fifty six of one hundred recruits in this group were susceptible to 
adenovirus type 4 (pre-vaccine titer of <l:4) and 44 of the 56 or 
79% responded with post vaccine titers of > I :8. Sixty four percent 
or 36 of the 56 susceptible responded with 8 fold or greater increases 
in SN antibody to type 4 virus. 

Thirty eight of the 50 recruits (76%) susceptible to adenovirus 
type 7 had four-fold or greater increases in type 7 SN antibody and 
all but four of these 38 responded with 8 fold or greater increases. 

iL'va.lcnt vaccine modified formulation group. Responses to the bivalent 
tablets were similar to those of the modified monovalent tablets and 
are shown in table II. The four-fold or greater response rate was 76% 
and 73% for type 4 and type 7 respectively. There were fewer individ- 

V!'îth 8 fo!d or 9reater responses to type 4 virus in this group; 
48% with the bivalent tablet versus 64% with the monovalent tablet, 
but this may not be a significant difference due to the small numbers 
involved. 

Monovalent vaccine standard formulât! on group. Responses to the stan¬ 
dard formulation tablets are shown in table III. Conversions to either 
type are far fewer than expected and provide the explanation for a 
heavy ArtO season last year at Ft. Ord. Total four-fold responses 
occurred in 56% of the type 4 susceptible recruits and 37% of the type 
7 susceptible recruits. It is unfortunate that data are not available 



on the potency of these lots at the time of the study. 

Serum neutralization responses as measured bv vaccine virus strains. 
Paired sera from selected recruits of the modified monovalent vaccine 
group were tested by the microtiter SN procedure and the human embryo 
kidney (HEK) tube SN procedure utilizing vaccine virus strains for 
comparison to our standard microtiter procedure. The latter utilizes 
prototype wild virus strains. Seventeen pairs were tested for type 

SN antibody and sixteen pairs were tested for type 7 SN antibody. 
The recruit sera tested included both conversions and non-conversions 
to the wild virus strains. These results are shown in table IV. In 
general it appears that either procedure performed with the vaccine 
virus strains is more sensitive than the standard microtiter procedure 
performed with the prototype strains. The microtiter SN test performed 
with the vaccine strains was particularly impressive demonstrating 8 
conversions out of a possible 15 susceptibles that were not picked up 
with the same procedure run with the prototype wild virus strains. 
Seven of 30 individuals with pre-serum SN titers of <1:4 against the 
wild virus strains had 1:4 titers against the vaccine virus strains. 
Not shown in the table but of interest was the finding that six of the 
seven individuals with pre-existing SN antibody converted post immun¬ 
ization with four-fold or greater rises. 

Foster et al. (1964) and Edmondson et al. (1966) have demonstrated 
that any detectable level of SN antibody (>l:4) to type 4 virus will 
almost uniformly preclude development of febrile illness in response 
to subsequent exposure to type 4 virus. It has since been the practice 
at WRAIR to consider a I :4 SN antibody titer post immunization in 
susceptible recruits (pre-immunization titer of <l:4) to be indicative 
of successful immunization. It was not possible to evaluate in retro¬ 
spect the response to immunization by this criteria in the major por¬ 
tion of the study in that post immunization sera were not tested at 
the 1:4 dilution. However, if we apply the data obtained from the SN 
tests performed with vaccine virus to the entire modified monovalent 
vaccine group we can estimate the response to immunization by the WRAIR 
criteria. These results would indicate that 95% of recruits suscepti¬ 
ble to type 4 virus responded to administration of the type 4 modified 
vaccine tablet with post immunization titers of > I :4. The correspon¬ 
ding figure for the type 7 tablet would b-i 86%. 

Evaluation Qf yira) interference in recruits susceptible to and simulta 
neousj.y infected with both adenovirus type 4 and 7. Sero conversion 
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rates for the three vaccine groups as a whole were applied as expected 
values to sero-conversion rates of recruits susceptible to either adeno¬ 
virus type 4 or type 7 but not both and to those recruits that were 
susceptible to both adenovirus type 4 and type 7. The purpose of this 
evaluation was an atterïpr to determine if viral interference could be 
demonstrated in those recruits susceptible to both viruses by compar¬ 
ison of their sero-conversion rates to the rates of those recruits 
that had demonstrable pre-immunization antibody to one or the other of 
the two viruses. The results of this analysis are shown in table V. 
The number of sero conversions demonstrated for each vaccine group 
appear in the rows reading across from the heading positive". The 
numbers susceptible appear across from the heading tested". The 
total conversions for the singly susceptible recruits ie those with¬ 
out pre-immunization antibody for one virus but not both appear under 
the left-half of the last column. The total conversions for the double 
susceptibles appear in the right hand half of the last (Mumn. Four 
more sero conversions were observed than expected in the singly suscep¬ 
tibles a1 J one fewer occurred than was expected for the doubly suscepti¬ 
bles. Again, the expected values were determined from the observed 
sero-conversion rates of all susceptibles within groups. 

When the observed versus expected values for singly and doubly 
susceptible recruits are tested by the Chi-square test the null hypothesis 
that the two groups are similar in their sero-conversion rates would be 
accepted. 

SUMfíMI 

A field trial of the live, oral enteric-coated adenovirus type 4 
and type 7 vaccines prepared with a modified formulation has been con¬ 
ducted in BCTs at Ft Ord, Ca. during March and April of 19/2. The vac¬ 
cines tested were either monovalent with respect to adenovirus type con¬ 
tent or bivalent containing virus of both types. Sero-conversI on ratas 
of recruits with pre-immunization antibody titers of less than 1:4 were 
similar for all three modified foamula vaccines tested. Four-fold 
sero-ronversion rates varied from a low of 73% to a higi of 79% when 
measured against wild virus prototype strains in the ml;rotlter serum 
neutralization procedure. There was no evidence of vl/al interference 
with either serologic type of virus in recruits that were defined as 
susceptible to both viruses. 

A comparison of the Conventional serum neutralization procedure 
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performed in human embryo cell culture tubes to the microtiter 
procedure performed in 96 well microtiter plates did not reveal signi¬ 
ficant differences in sensitivity or specificity. However, vaccine 
virus strains were shown to be more sensitive in detecting response to 
immunization than were the prototype wild virus strains. 
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TABLE I 

Serologic Evaluation of the Modified Formulation for the Oral 
Enteric Pthalate Coated Adenovirus Type 4 and Type 7 Vaccines 

1. Monovalent Vaccine Modified Formulation 

Adeno 4 

Adeno 7 

Recruits 
Tested Susceptible 

Fold Increase in SN Titer* 
<4 4 >8 >4 

» ■ ■ ■ 

#100 
% - 

#100 
% - 

56 
56« 

50 
50* 

12 
21« 

12 
24« 

8 
14« 

4 
8* 

36 
64* 

34 
68* 

44 
79* 

38 
76* 

*SN Titer = Microtiter Serum Neutralization Titer. Susceptible 
Recruits had no detectable Pre-vaccine Titer (<1:4). 
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TABLE II 

2. Bivalent Vaccine JMIfled Formulation 

Adeno 4 

Adeno 7 

Recrwlts Fold Increase In SN Titer* 
Tested 

4 % 
l 

# 96 
t 

Susceptible 

42 
441 

37 
39* 

<4 

10 
24% 

10 
271 

4 

12 
291 

2 

« 

¿8 

20 
481 

25 
681 

32 
761 

27 
731 

*SN Titer ■ Microtiter Sema NeutralIzation Titer. Susceptible 
Recruits had no detectable Pre-vaccine Titer 
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T03LE III 

3. Monovalent Vaccine Standard Formulation 

Adeno 4 

Adeno 7 

Tested 

# 93 
t - 

ft 93 
ï - 

Recruits 
Susceptible 

62 
63% 

51 
52% 

Fold Increase In SN Titer* 
~<T 

27 
44% 

32 
63% 

T 

13 
21% 

6 
12% 

7F 

22 
36% 

13 
26% 

TT 

35 
56% 

19 
37% 

*SN Titer * Microtiter Serum Neutralization Titer. Susceptible 
Recruits had no detectable Pre-vaccine Titer (<1:4). 
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TABLE IV 

SN RESPONSE TO THE MODIFIED MONOVALENT ADENOVIRUS TABLETS 

AS MEASURED BY TWO DIFFERENT TECHIIQUES AND VACCINE VIRUS CHALLENCE 

Response by 
Wild Virus 
Microti ter 

Response by 
Vaccine Virus tvoe 4 

Serum net 
HEK Tubes 

tvoe 7 

it ralizat 

Total 

ion pro« 
M 

tvoe 4 

¡dure 
CROTITER 
tvoe 7 Total 

<4 fold 
<4 fold 
>4 fold , 
not susceptible 
not tested 

5 
3 
2 
0 

10 
2 
0 
1 

15 
5 
2 
1 

1 
5 
3 
1 - 

7 
2 

3 
1 

8 
7 
6 
2 

Total ID 13 23 10 13 23 

>4 fold 
<4 fold 
>4 fold 
not susceptible 
not tested 

4 
3 
0 
0 

0 
3 
0 
0 

4 
6 
0 
0 

0 
6 
0 
! 

0 
2 
1 
0 

0 
8 
1 
1 

Total 7 3 10 7 3 10 

I Indicates those recruits with preserum SN titers of <1:1« against wild virus 
challenge but > 1:4 against vaccine virus challenge. 
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RAPIO RECOGNITION OF INFECTIOUS RESPIRATORY VIRUS DISEASE 

AGENTS IN NASOPHARYNGEAL SMEARS 

INTRODUCTION 

This project was btgun last year under the same title. The 
objective remains to develop laboratory techniques which will 
facilitate more rapid recognition of the viral étiologie agents of 
acute respiratory disease. This project was initiated in response 
to two observations (I) the development of effective immunization 
procedures for adenovirus types h and 7 has shifted the distribution 
of the etiology of ARD from principally adenovirus infections to 
other upper respiratory viral agents and (2) the laboratory pro¬ 
cedures developed to monitor adenovirus infections in military re¬ 
cruits are not adequate to monitor the agents presently responsible 
for the majority of ARD. 

One of the approaches still being evaluated by this lab is the 
indirect fluorescent antibody technique. The model utilized has been 
rubella virus infected cell cuIture monolayers. 

PBfifitóSS 

This project has seen only limited progress during the past 
study year due primarily to the limitèd personnel resources available 
and the unexpected requirements of projects of higher priority, 
principally the evaluation of the modified formula adenovirus vaccines. 

The work that has been expended on this project during this year 
has centered around two procedural problems (l) reduction of back¬ 
ground fluorescence associated with the indirect F Ab technique and 
(2) production of high titered specific antisera. Several approaches 
have been tried without a great deal of success. These have Included 
absorption of the antisera with lyophiiized cells of the same species 
used as the test monolayer; and production of antisera In the same 
animal species used as the test monolayer. 

The level of background fluorescence is still high enough using 
these procedures to preclude rapid Identification of an agent under 
circumstances where any one of many agents may be involved. The 
alternative to a successful Indirect procedure Is to produce labeled 
antisera for each of the possible agents involved In ARD. 
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FIELD TRIALS OF A MODIFIED CHARCOAL VIRUS TRANSPOR1 MEDIUM 

INTRODUCTION 

This report is a continuation of a project started last F.Y.. 
The study concerns comparison of standard Liebovitz Charcoal trans¬ 
port medium with a modified formulation containing gentamycin, 
Agarose and bovine albumin. Although standard CVTM has been ex¬ 
tremely effective in stablizing and maintaining adenovirus at 
ambient temperatures for prolonged periods of shipment, its success 
for other viruses has been less than desirable. 

MATERIALS AND METHODS 

Standard CVTM - was "Difco 0834-0! Transport Medium CVTR" prepared 
according to the instructions on the container. 

Modified CVTM - was similar to the formulation of Liebovitz except 
that it contained .05 g/liter of dried bovine albumin, 100 mg/1 iter of 
gentamycin and 4 g. of agarose substituted for standard agar agar. 

The two products were color coded, and over 2000 tubes were 
sent to basic training camps throughout the U.S.. Isolation techniques 
for both types of media were identical, with routine processing of 
the throat swabs in human embryonic kidney cell cultures using stan¬ 
dard techniques. 

RESULTS 

The results are presented in Table 1. Isolation rates were 48% 
and 49% respectively for CVTM and modified CVTM. Only 7 isolates 
other than adenovirus were found from either media for the total study 
of 1843 tubes. The modified media had a rate of 13% contaminated 
passes. 
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PÜ.£ü§i.|ON 

The results with the modified product indicate that it not 
only does not produce a significantly higher rate of isolation 
than the standard product, but also produces almost a 40% higher 
contaminated passage rate. 

The agarose substitution was made to avoid the presence of 
inhibitory sulfated polysaccharides that are present in standard 
agar. This substitution did not seem to produce a significant 
difference in the isolation rate. 

The higher contaminated pass rate in spite of the addition 
of 100 mg of gentamicin per liter was an unexpected and undesirable 
result. The increased contamination was probably due to the 0.05 9 
of albumin per liter, however, logic would indicate that at least 
the bacterial contamination would decrease. The gentamycin apparent** 
ly had no effect on the fungal contaminants. 

Future research on this problem will center around an entirely 
different media using varying types and amounts of pH buffers, 
antibacterial and antifungal drugs, antioxidants or oxygen receptors 
and substances such as activated charcoal and a solidifying sub¬ 
stance. An appropriate selection and concentration of protective 
chemicals should result in an improved preservation and transportation 
of viruses other than adenovirus. 
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TABLE I 

VIRUS ISOLATION FROM STANDARD AND MODIFIED CVTM 

-- 
Throat 
Swabs 
Tested 

Adenovi rus 
1 solates 

Poli ovi rus 
1 sol ates 

Other 
Isolates 

Contaminated 
Passes 
Required 

Standard 
CVTM I486 713 

48% 

4 1 396/2972 

13% 

Modif¡ed 
CVTM 357 177 

49% 

2 0 145/754 

13% 

TOTAL 1843 890 6 1 
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MENINGOCOCCAL VACCINE ANTIGENICITY AND EFFICACY STUDIES, 

AND CARRIER SURVEILLANCE 

INTRODUCTION 

Previous studies have shown that the lack of a protective level of 
meningococcal antibodies is the primary predisposing factor leading 
to meningococcal disease, and that carrier prevalence as deter¬ 
mined by nonthly surveys does not show a positive correlation with 
disease incidence (Smith, C.D., et al R & D Report 1971). These 
studies are designed to (I ) test the antigenicity of various lots 
of meningococcal polysaccharide vaccine, (2) assess the effect of 
these vaccine lots on the meningococcal disease rate, (3) monitor 
the emergence of serogroups other than "C", and (4) determine the 
effects of the vaccine on the meningococcal carrier rate. 

These studies represent the joint efforts of the Sixth USAML, 
the Preventive Medicine Division at Fort Ord, and the Department 
of Bacterial Diseases at WRAIR. 

MATERIALS AND METHODS 

Meningococcal "C" purified polysaccharide vaccine lots were admin¬ 
istered to 530 receptionees filling various companies of Fort Ord 
Training Brigades during the fiscal year. Each of 13 lots was 
administered by needle and syringe, 0.5 ml (50 meg in saline) sub¬ 
cutaneously, to 40-50 receptionees. Material swabbed from the 
posterior aspect of the uvula was streaked immediately onto a 
Columbia Chocolate Agar (CCA) plate (BBL) containing 5¾ laked sheep 
blood, 1% isovitalex (BBL), lincomycin (6mcg/ml ) and polymyxin B 
(25 mcg/ml). The plates were incubated immediately at 37°C in a 
5 to 10% C0_ atmosphere 18-20 hours, and standard identification 
of meningococcal organisms and serogroupings were made. Swabs 
were taken in similar fashion at 2 week intervals during the 8 
weeks of BCT. Blood was collected from each vaccinee at 0, and 2 
weeks, and was used to determine antibody rises to "C" polysaccharide 
meningococcal antigen by microtiter hemagglutination technique. All 
sera were frozen until tested. The 0 and 2 week serum titers were 
performed on the same day after the 2 week bleedings. Studies on 
future vaccines, which will be reported later, will include a 6 
week bleeding; and all sera from the 3 bleedings will be titered on 
the same day for reproducibility checks. 
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RESULTS AND DISCUSSION 

Vaccine Antigenicity: 

Table 1 indicates group "C" hemagglutination antibody titers in 
BCTs following vaccination with meningococcal "C" polysaccharide 
vaccine, and the meningococcal carrier rates after each bleeding. 
Titers are expressed as geometric mean values. The greatest mean 
titer change was 5.72, and all of the vaccinées seroconverted 
(^-fold rise). Two of the vaccine lots incited a 100% serocon¬ 
version rate in vaccinées. All of the other lots caused sero¬ 
conversion rates of above 90% indicating acceptable antigenic 
quality. A trial dose of 2 meg in individuals caused 28 séro¬ 
conversions, 82%. There were no significant differences in the 
0 and 2 week carrier rates, but as expected the 6 week carrier 
rate climbed as high as 94.6% in one vaccinated group; 9 groups 
rose above 80 and 90%. 

Efficacy and Carrier Rates: 

Figure 1 indicates the meningococcal carrier and disease rates 
among BCTs at Fort Ord comparing fy 70, 71. and 72. The flÇtVã1 
number of total isolates and the variety of serotypes among those 
isolates are shown on the 1st bar for each month. The 
of carriers among individuals surveyed is shown by the 2nd bar 
for each month. Under each month, on a separate line, the mening¬ 
ococcal disease cases are listed. 

There was an even distribution of serotypes during fy '70. No 
vaccine was administered that year. Fifteen (15) disease cases 
occurred, all except I "B" case were caused by "C" organisms. 
Three of the "C" cases died. Even though the carrier rate reached 
70% in May of that year, and 67% of the carriers carried "C" type 
organisms, there were no disease cases during the month of May. 

In November of fy '71, converse to fy '70, the carrier rate was only 
13%, the lowest rate of that year, with only 1 "C" carrier, however 
there were 4 "C" disease cóses - the largest number of 'C" cases 
during that year. These instances and others during this 3 year 
observation amplify the fact that prevailing carrier rates do not 
dictate the occurrence of meningococcal disease. 

Meningococcal "C" vaccine was administered January thru May fy '71. 
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and there were no disease cases there after through-out the year. 
However, before vaccine administration, disease cases totaled 16; 
14 "C" cases, I "B" and I "Y". Serotype "C" carriers declined 
from ¿*0% to 0.04% after vaccine administration. However, sero¬ 
type "Y" carriers increased from 0.03% to 40%. 

In October of fy '72, as indicated by ihe ?rd diagram of Figure I, 
meningococcal "C" vaccine administration commenced and was given 
continuously as part of the routine immunization program for re- 
ceptionees. Afterwards there were no "C11 disease cases, but there 
were 3 "Y" disease cases. During the part of the year preceding 
vaccine there were 7 disease cases, 4 "C"s and 3 "Y"s; there were 
2 deaths due to "C" organisms. 

Figure 2 indicates meningococcal disease cases at Fort Ord during 
fy 70, 71 and 72. This observât ion indicates most casses occur 
beyond the 4th week of Basic training, 24 above and 3 below. During 
these periods 4 Advanced Individual Trainees (AIT) and I Cadre ex¬ 
perienced Infections. 

summary 

Thirteen lots of meningococcal "C" polysaccharide vaccine were 
tested in 530 BCTs at Fort Ord, and were found to incite sero- 
conversion levels of antibodies in at least 90% of the individuals 
injected. Following continuous routine administration of the 
vaccine the meningococcal disease rate diminished dramatically. 
The cases that occurred after faccine, were caused by meningococcus 
serotype "Y" organisms. Serotype "Y“ carriers increased from 0.03% 
to 40%; and "C" carriers decreased from 40% to 0.04%. The prevailing 
meningococcal serotype is now "Y" Meningococcal "Y" disease appears 
to be less severe than "C" disease, and thus far has caused no 
deaths. 

Individuals harboring meningococci in their throats with no evident 
illness have always been numerous among Basic Combat Trainees. The 
carrier rate among young male adults on entering the service is 
usually 20-30% during the winter and spring months, thus indicating 
the wide spread dissemination of meningococcal organisms in civilian 
populations. Due to the necessary close association of these men, 
during BCT, the carrier rate rises to 75_35% approximatcly six weeks 
after BCT begins. Even though approximately 12% of BCTs have no 
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detectable antibodies to meningococci, the majority of them es¬ 
cape overt disease. Meningococcal carrier prevalence as deter¬ 
mined by monthly surveys has not shown a positive correlation with 
disease incidence. Even though the lack of a protective level of 
meningococcal antibodies is the primary predisposing factor lead¬ 
ing to disease, the question of why some individuals among a group 
in the same "lack of antibody population" are infected and others 
are not remains some what of a mystery. 
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