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SUMMARY

— "“The purpose of these studies was to evaluate experimental antimalarial
drugs in a non-human primate model, viz. blood-induced infecticns of Plasmodium
falciparum or P. vivax in the owl monkey, Aotus trivirgatus. Two strains of fal-
ciparum malaria, Uganda Palo Alto (sentive to chloroquine and quinine, resis-
tant to pyrimethamine) and Vietnam Smith (resistant to chloroquine, quinine and
pyrimethamine), were used in these experiments. The strain of P. vivax was the
New Guinea Chesson strain (sensitive to chloroquine, quinine and pyrimethamine).

Results of the assessment of WR 245082, an acridineimine, indicated that
its curative activity against the chloroquine-sensitive and the chloroquine-re-
sistant strain was essentially identical.) Infection cures were obtained with
a dose of 1.0 mg base per kg (x 3 days) in 50% of the monkeys, and a dose of 4.0
or 16.0 mg base per kg (x 3 days)cured 100% of the infections.

Three 8-aminoquinolines were evaluated for their activity against blood-induced
infections of P. vivax. WR 249420, at a dose of 1.0 mg base per kg (x 3 days),
cured such infections, while3WR 249252 and WR 249700 were curative.each at a dose
of 4.0 mg base per kg (x 3 days).

Gan acridinol, WR 250547,) at doses of 4.0 or 16.0 mg base per kg (x 3 days)
cure ood-i1nduce eécttons of g-l:/‘a-:) '

S W 247705, a quinoline, was assessed for its activity against infections of
the Uganda Palo Alto strain of P. falcigarum.\ A dose of 4.0 mg base per kg

(x 3 days) cured 50% of the infections, and a dose of 16.0 mg base per kg (x 3 days)
cured 75% of the infegfigﬂg,,—/”ﬁ)o

cST;R 251853, 2-fluoro-L-Histiding, administered intravenously at a dose of 25.0
mg base per kg (x 7 days)Ssuppresseg the parasitemia of the Uganda Palo Alto strain.
in 1 of 2 Aotus. A dose of 50.0 mg base per kg also suppressed the parasitemia in
2 of 2 Aotus, but both monkeys died of drug toxicity on day 6, after initiation of
treatment. -
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—~————

S WR 079520, desferrioxamine, an iron-specific chelating agent, was administered
to Aotus infected with the Uganda Palo Alto strain of P. falciparum either by
subcutaneous implantation of osmotic pumps or subcutanecus injectio;D When
WR 079520 was delivered via osmotic pumps alone, the parasitemia_was suppressed in
6 of 7 Aotus. Subcutaneous injection alone of/gesﬁe;piexamine'had no effect upon
parasitemia, but when administered in conjunction with i1 osmotic pump implant, the
parasitemia was cleared in 1 of 2 Aotus. ®The infection was not cured. The in vitro
activity of desferrioxamine was not substantiated in vivo. s
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FOREWCRD

In conducting the research described in this report, the investigators
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 (DHEW Publication No.
(NIH) 78-23, Revised 1978).
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EXPERIMENTAL PROCEDURES

Two monkey-~adapted Plasmodium falciparum strains, Vietnam Smith (resistant
to maximally tolerated doses of chlornquine, pyrimethamine, and quinine), and
Uganda Palo Alto(sensitive to chloroquine and quinine, resistant to pyrimetha-
mine) were used to induce experimental malaria infections in Aotus trivirgatus
for the evaluation of the antimalarial efficacy of candidate drugs. Additionally,
infections of P. vivax, Chesson (sensitive to chlioroquine, pyrimethamine, and
quinine), constituted a test system for some of the drugs. infected blocd, with
sodium citrate (2.5%) as the anticoagulant, from untreated Aotus was diluted appro-
priately with chilled saline (0.85%), such that each milliTiter contained )
5,000,000 parasites, and this amount was injected into the saphenous vein of ex-
perimental and control monkeys.

Blood films, prepared and examined daily beginning on the first post-inocula-
tion day, were stained with Giemsa. Parasitemias were evaluated as follows: ne-
gative, if no parasites were detected on a thick blood film after examination for
at least 5 minutes; - <10 parasites per cmm, if positive only on the thick blood
film; parasite enumeration was by the Earle-Perez method and reported as the num-

ber of parasites per cmm.

Blood films from untreated Aotus, serving as passage and/or control subjects,
were prepared and examined daily during the primary patent period, and daily there-
after for at leat three consecutive days after parasites could last be detected .
on thick blood films. When parasitemia had cleared, films were made and examined
twice weekly until a total of 100 negative days had been recorded. f a recrudes-
cence occurred, blood films were obtained again on 3 daily basis.

The schema depicted in Figure | represents the design of a typical drug evalua-
tion study. Parasitemias were evaluated daily (or twice daily) during the treat-
ment period and until blood films were negative for at least seven consecutive days.
The frequency of smearing was then reduced to two times per week (Monday and Thurs-
days or Tuesdays and fridays). {f no recrudescences occurred during a 100 day exa-
mination period, the infection was considered to have been cured.

Drug doses were calculated as mg base per kg of body weight. Stock solution
of water soluble compounds, at appropriate concentrations, were prepared with dis~
tilled water and stored at 8°C for the treatment period. |f a compound was water
insoluble, a suspension of the requisite amount of drug was prepared daily with

0.3% methylcellulose (in distilled water).

Oral administration of drugs was effected by gastric intubation with a 4
French catheter. The total amount of fluid administered, drug solution or suspen-

sion, and rinse was 14 m\.

As will be indicated in subsequent sections, some drugs were administered
other than by gastric intubation. 1In such instances, the route of drug adminis-
tration was either intravenous, subcutaneous, or by implantation (subcutaneous)
of one or more osmotic pumps.

(PR TE) -
ol ST A R S N Wi,y N

B W LT NN N L Nt et v aen s . L

Lot v ".’1."".;:'&.{-." SR TSN ST SR S SR SR R

R T g W

Y aledrsr e iy a0 ir wieax

VA

5 .
¥ ‘ﬁ"fﬂ- fse




Infect
:
[}
]
dememmm e mmm e :
: 1
Experimental Control
b
it i
Dqse A Dqse B Dosa C
1——--~---------~--—--—-------------------------------—-------:
t
Parasitemia 11. Parasitemia Ill. Parasitemia
cleared. |If cleared and not affected.
negative for recrudesces. Re-Rx with
100 days - Re-Rx with . higher dose
cured higher dose or another
or new drug. drug.
: :'
! |
Repeat Il or |1l as indicated

FIGURE 1 g

SCHEMA FOR DRUG EVALUATION AGAINST

PLASMOD UM FALCIPARUM AND P. VIVAX TROPHOZOITE

INDUCED INFECTIONS IN AQTUS TRIVIRGATUS
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ASSESSMENT OF THE ACTIVITY OF WR 2L5082AA (BN: BJ 28403) AGAINST
INFECTIONS OF THE UGANDA PALO ALTO AND VIETNAM
SMITH STRAINS OF PLASMODIUM FALCIPARUM

The evaluation of WR 245082, an acridineimine, against infections of the
chloroquine-sensitive Uganda Falo Alto strain is indicated in Tables | and 3,
and summarized in Table 5. Doses of 1.0, 4.0, or 16.0 mg base per kg (x 3 days)
cleared primary parasitemias. All infections were cured, except in one monkey
administered a dose of 1.0 mg base per kg (x 3 days). The recrudescent infec-
tion was cured with a dose of 4.0 mg base per kg (x 3 days).

Doses of 0.0625 or 0.25 mg base per kg (x 3 days) nad either no effect or
a only a suppressive effect on parasitemias of the chloroquine-resistant Vietnam
Smith strain of P. falciparum (Tables 2,4, and 5). Parasitemias were cleared
with a dose of 1.0 mg base per kg {(x 3 days), and 2 of 4 primary infections were
cured. This dose, however, did not cure infections in three re-treated monkeys.
A dose of 4.0 mg base per kg (x 3 days) cleared parasitemias and cured 2 of 2
primary infections 3 of 5 recrudescent infections.

The infection in one Aotus was cured, after two treatment failures, with a
dose of 10.0 mg base per kg (x 3 days).

Two of two primary infections and 2 of 2 recrudescences were cured with a
dose of 16.0 mg base per kg (x 3 days).
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CONCLUSION

The curative activity of WR 245082 against primary infections of chloro-
quine - sensitive and chloroquine - resistant strains was essentially identical,
50% of the infections were cured with a dose of 1.0 mg base per kg (x 3 days]),
and a dose of 4.0 or 16.0 mg base per kg (x 3 days) cured 1005 of the infections.
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TABLE S

SUMMARY OF THE ANTIMALARIJAL ACTIVITY CF WR 2L4S082AA (BJ 28403)
AGAINST TWO STRA!NS OF PLASMOCIUM FALCIPARUM

MALAR 1A © COSE mg/hg FRIIARY TREATMENLTS RIPEAT TREATMENT, ITAL T :
STRAIN TOTAL  DAILY CLEARED CURED TLEARE CuniZ  CLZIARED NV
‘.

Uganda .
Palo Alto 3.0 1.0 2/2 1/2 2/2 172
12.0 4.0 2/2 2/2 s 1 3/3 3/3

48.0 16.0 2/2 2/2 2/2 272

Vietnam 0.19 0.0625 0/2 0/2 0/2 0/2
" Smith 0.75 0.25 0/2 072 0/2 0/2 0/4 0/4
. 3.0 1.0 L/h 2/4 3/3 0/3 7/17 2/7
12.0 4.o 2/2 2/2 5/5 3/5 7/7 5/7

30.0 10.0 1/1 1/1 1/1 1/1

4L8.0 16.0 2/2 2/2 2/2 2/2 Lk L/y
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ASSESSMENT OF THE ACTIVITY OF THREE 8-AMINOQUINOLINES AGAINST BLOOD-
INDUCED INFECTIONS OF THE NEW GUINEA-CHESSON
STRAIN OF PLASMOC IUM VIVAX

WR 24942048 (BN: BK 56537):

The data for the evaluation of this drug are presented in Tables 6,
7 and 8. A dose of 0.25 mg base per kg (x 3 days) suppressed the para-
sitemia in each of two Aotus, and retreatment with a dose of 1.0 mg base
per kg (x 3 days) cured the infections. The infection in | of 2 Aotus
was cured with a dose of 1.0 mg base per kg (x 3 daysj. Two of two pri-
mary infections were cured with a dose of 4.0 mg base per kg (x 3 days),
and this dose cured a recrudescent infection. A dose of 16.0 mg base per
kg (x 3 days) cured 2 of 2 primary infections.

WR 249252AA (BN: BJ 76365):

The antimalarial activity data for this 8-aminoquinoline are shown
in Tables 9, 10 and 11. Primary parasitemia was suppressed only with
a dose of 1.0 mg base per kg (x 3 days) in each of 2 monkeys. A dose of
4.0 mg base per kg (x 3 days) cured | of 2 primary infections, and 1 of
2 re-treated infections. One of 2 primary infections and 2 of 2 recru-
descences were cured with a dose of 16.0 mg base per kg (x 3 days). One
recrudescence was cured with a dose of 64.0 mg base per kg (x 3 days).

WR 249700AA (BN: BK 01676):

The data for the evaluation of this 8-aminoquinoline against P. vivax
are presented Tables 12, 13, and 14. Parasitemia was suppressed only
with a dose of 1.0 mg base per kg (x 3 days). A dose of 4.0 mg base per
kg (x 3 days) cured | of 2 primary infections and 2 of 2 infections in
retreated monkeys. One of two primary infections was cured with a dose of
16.0 mg base per kg (x 3 days), as was a recrudescent infection. One re-
crudescent infection was cured with a dose of 64.0 mg base per kg (x 3 days).
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CONCLUSION

Primaquine, the only drug available for radical cure of spornzoite-
induced infections of P. vivax, is essentially inactive aaainst the Trophczecite
stages of this plasmodium. The three 8-amincquinolines evaluated against blood-
induced infections of P. vivax in Aotus did cure such infections. WR 249420
achieved cure at a dose 1.0 mg base per kg (x 3 days), and WR 249252 and WR
249700 were each curative at a dose of 4.0 mg base per kg (x 3 days). The ra-
dical curative activity of these drugs has not been evaluated in Aotus.

AT G A AR LRI L, O SRR e AT A N

1



S111uN1aag

0 0 070> £
0 10°0> (0°0> t0°0> g

o

0 { i 1] Y 1 0791 vt
0 z €1 [< 1 { 09l 04511

0 0 0 0 (0°0> £°0 N 61 91 L€ 0'n 12in11

#0310 0 0 (0" 0> 0 € { [ S0 0'h 62511
0 0 10°0> 10°0> 10 [/ £l 02 11 1 04 el
c 10" 0> 90°0 20°0 €0 S 17 8t Zh { 04 tfztt

0 0 10°0> 70" 0 20 9°0 Z Z £ £l 01 1001t
0 0 0 10°0> 2°0 S0°0 9°0 g0 14 b 01 1{9z11
10°0> to" o> t0°0> €0 6 £l £l 9l 8 ( 0"l iyt
0 0 0 0 10°0> 20 70 600 70 £°0 01 Lontl

asop 4aybiy ‘xy-oy £t 61 tz 99 02 o 9 4 sz°0 g0l
asop Jaybiy *xy-ay Y yl (1}4 vl €1 8 £1 4 SZ°0 19T

f— . - _ . e . N I IUL& T\&\\.*. .O..
1uduaevda], 1504 Aed WG o A AL B L SN0y
R b ) Atteg

XYAIA WNIQOWSYT1d 40 NIVY¥1S NOSSIHI 3HL 40
SNOILDIANI LSNIVIV (L£59S N8) 8vOZH64HZ ¥M 40 ALIAILIY @311vi3d

9 378vi




. s Al

By 5.

NN o PR S i - P 2 AT LALAE L LOPNOINCLN ST e e g @ N LGRS

SI1J1unlriay ¢
pain) ety l + 091 nel
pauny ‘e-u 8 + 0°91 LIS
painy ‘eru S + 04 12l

' ¢ xy-1sod g Aeq paig ‘e-u 9 + 0% 6751
n painy ey 8 + 0y LTSN
. paing “e-u 6 + 04 RSN
paan) ‘e‘u ) + 01 140811

painy ‘e u / + 01 1911

asop 19ybi1y *xy-ay $2 11 + 0t Zintt

paan) ‘e-u 9 + 01 (oML

asop 1aybiy ‘xy-ay ‘eru ‘e u + SZ°0 toetl

asop 19ybiy *‘xy-ay re-u ‘e u + S2°0 (9211

Lol aJUDDLT P adueavay) padeal) poscoaddng auny, wArEy Ton

) -NaN9 g o 21TsPAPd 01 —————i— - = — £ % A5 KANUNY

x4 Truty ¥q TPTITU] XY 01 FIUILTICSCIL  JO asundsay ISREN
LodJ whae(q woaj sAeq

XYAIA HNIQOWSY1d 40 NIVYLS NOSS3IHI
JHL 40 SNOTLIIINI LISNIVIV (/£595 Nd) GYOTHEHZ ¥M J0 ALIAILIY IHL JO AUYWWNS

L 378vL




- - 16 - :
TABLE 8

SUMMARY OF THE ANTIMALARIAL ACTIVITY OF WR 249420A8 (BK 56537)
AGAINST INFECTIONS OF PLASMOD IUM VIVAX
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TABLE 11
’l
I'.'
' ’
SUMMARY OF THE ANTIMALARIAL ACTIVITY OF WR 2L9252AA (BJ 76365) ::
> AGAINST INFECTIONS OF PLASMODIUM VIVAYX <
¢
MALAR I A 0C32 mg/ Ay PRIMARY TRELTIENTS REPEAT TREATMEINTS TOTAC TACATAINTS
STRAIN TOTAL DAILY CLEARED CURED CLEARZD CURED CLEARED JURIO0
L]
Chesson 3.0 1.0 0/2 0/2 0/2 0/2
12.0 L.o 2/2 1/2 2/2 1/2 Lz4 2/4
48.0 16.0 2/2 1/2 2/2 2/2 Lsh 3/4
192.0 64.0 1/1 1/1 1/1 1/1
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TABLE 14

@ - |

SUMMARY OF THE ANTIMALARIAL ACTIVITY CF WR 249700AA (BK 01676)
AGAINST INFECTIONS OF PLASMODIUM VIVAX

P RZES

mg Ry
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MALAR A 033

STRAIN TOTAL SAILY CLEARED CURZIS DLIAAIE SomIl CUTARED sinIs
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ASSESSMENT OF THE ACTIVITY OF WR 250547AA (BN: BK 51630} AGAINST
BLOOD-INDUCED INFECTIONS OF THE NEW-GUINEA
CHESSON STRAIN OF PLASMOD IUM VIVAX

The data for the-antimalarial assessment of this acridinol, a stereoisomer
of floxacrine, are presented in Tables 15, 16, and 17. A dose of 1.0 mg base
per kg (x 3 days) cleared 3 of 4 primary P. vivax parasitemias, and cured one

> infection. A dose of 4.0 mg base per kg (x 3 days) cleared 4 of 4 primary
parasitemias, and cured 3 of 3 of these infections. One monkey died of an in-
tercurrent infection before cure could be ascertained. Three of three recru-
descent infections were cured with a dose of 4.0 mg base per kg (x 3 days).

A dose of 16.0 mg base per kg (x 3 days) cured 3 of 4 primary infections, and
a dose of 64.0 mg base per kg (x 3 days) cured the treatment failure.
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CONCLUSION

‘Prior evaluation of WR 250547 against infections of the Vietnam Smith i
strain of Plasmodium falciparum showed that this drug uniformly cured infec- f,
tions at doses of 4.0 or 16.0 mg base per kg (x 3 days). The activity agains:
blood-induced P. vivax infections was essentially identical, viz. cures were )

- achieved with doses of 4.0 or 16.0 mg base per kg (x 3 aays).
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TABLE 17 S

SUMMARY OF THE ANTIMALARIAL ACTIVITY OF WR 250547AA :‘
. (BK 51630} AGAINST INFECTIGONS OF PLASMODIUM VIVAYX
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ASSESSMENT OF THE ACTIVITY OF WR 24770548 8N: BK 57093 AGAINST
INFECTIONS OF THE UGANDA PALC ALTZ STRAIN JF PLASMQODIUM FALCIPARUM

The artimalarial assessment of WR 247705, a quinoline, i5 injicatel
in Tables 18, 19 and 20. As evaluated against the chloroguine - sensitive

Uganda Palo Alto strain of Plasmedium falciparum, a dose of 1.0 mg base
* -~ v v -
per kg (x 3 days) suppressed the parasi)temia (n each 27 two Aotus. Retreat-

ment with a dose 4.0 mg per kg {(x 3 days) cured the infeczion.

Primary parasitemias were cleared in 2 of 2 mcneaeys with a dose of
L.0 mg base per kg (x 3 days,, but the infection was not cured. Retreat-

ment with a dose of 16.0 mg base per kg (x 3 days) cured the infection.

A dose of 16.0 mg base per xg (x 3 days) cleared 2 of 2 primary para-
* sitemias, and cured the infection in one monkey. The recrudescent infec-
tion was cured with a dose of 64.0 mg base per kg {(x 3 days).
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Prior evaluation of this qu.~.li~e a3 9¢
Vietnam Smith infeltions indicates °=a" Jures we
the monkeys treatec wiin a dose U7 3.0 =g S35 =
100% of the infecticns were cured with 4 oos ¢
{(x 3 days). Assessmen: against rfe:visrs ofF tae

tive Uganda Palo Alto strain res. te: in 50 inf
of 4.0 mg base per ki % 3 Zavs 2 3 T7 Tare:
of 16.0 mg base per «5 i'x } days . Tna accivty
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TABLE 20

SUMMARY OF THE ANTIMALARIAL ACTIVITY OF WP 247705A3 {(BK 57098)
AGAINST INFECTIONS OF PLASMCDIUM FALCIPARLUM

MALAR A C33Z mg/hg PUIMARY TREZATHINTS RIPIL T TRI Troe w N )
STRAIN TOTAL DAILY CLEARZD CURED cLinmil Co~il C_oIinRIZ Ll

Uganda 3.0 1.0 6/2 0/2 5/2 0/2

Palo 12.0 L.o 2/2 0/2 2/2 2/2 474 2/%
Alto 48.0 16.0 2/2 1/2 272 2/2 L/g 3/4
192.0 64.0 1/1 /1 1/ 1/
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g ASSESSMENT OF THE ANTIMALARIAL ACTIVITY OF WR 251853AA (BN: BK
70877) AGAINST INFECTIONS OF THE UGANDA PALO ALTO
STRAIN OF PLASMODIUM FALC|PARUM

B AAMECC OO CC Ly,

In vitro studies with the Malayan Camp strain of P. falciparum
at another laboratory (Nationa! Institutes of Health) have shown that
a WR 251853, 2~fluoro-L-Histidine, will:

1. Inhibit parasite growth,

2. Inhibit knob formation of parasitized erythrocytes.

o
x
!
A
3

3. Inhibit the binding of the knobless parasitized erythrocytes to meianoma
cells.
Knob formation, in vivo, of falciparum - infected erythrocytes is respon-
sible for deep-vascular sequestration allowing, in part, the parasites to es-
cape the immune mechanism.

This pilot-study was designed to determine if WR 251853 could, in vivo:
1. Inhibit knob formation.

2. Inhibit sequestration of parasitized erythrocytes.

3. Suppress parasitemia and/or alter the infection course.

Also, to ascertain toxicity of WR 251853 to Aotus.

A total of 6 Aotus was inoculated, each with § x 106 parasites of the Uganda
Palo Alto strain of P. falciparum. Beginning on day 2 post-~inoculation, the
drug was administered intravenously, one-half the total dose at 8:00 AM and 3:00
PM. Two Aotus served as saline-treated controls.

As indicated Tables 21" and 22, the parasitemia was suppressed in | of 2
Aotus that received a total dose of 25.0 mg base per kg (x 7 days). Subsequent
to the termination of treatment, the parasitemia in Aotus 10836 increased, and
the monkey died of a fulminating malaria infection on the fifth day. The para-
sitemia in Aotus 11975 was not suppressed and this animal died on day 3 after
the end of treatment.

The parasitemia in each of the two Aotus that rec2ived a total daily dose
of 50.0 mg base per kg was suppressed. Both animsls Zied, on day 6 of the
treatment period, with gastric and renal pathology probably attributable to
drug toxicity.

Blood films and whole blood specimens, fixed for election microscopy exa-
mination, were sent to N.1.H. for evaluation of knob formation inhibition and
sequestration of parasitized erythrocytes. These results are unknown.
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- CONCLUSION

The suppressive activity of WR 251853, at 3 dose of 25.0 rmg
base per kg (x 7 days), was apparent in one Aotus during the course of
treatment. After drug administration was terminated, the parasitemnia
increased, resulting in the death of the monkey. A dose of 50.0 mg base
per kg suppressed the parasitemia below that of the untreated controls,
but the dose was toxic, as both monkeys died on day 6 of treatment.

Further trials with this drug are not projected.
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ASSESSMENT OF THE ANT!IMALARIAL ACTIVITY OF WR 079520AB (8N: 8K 70813)
- AGAINST INFECTIONS OF THE UGANDA PALG ALTO STRAIN QOF PLASMODIUM FALC IPARUM

WR 079520 is an iron - specific cheiating agent, desferrioxanine. ODiverse
studies at other laboraturies have shown that this and other iror chelating
agents will inhibit (in vitro) the growth of P. falciparum. The in vivo eva-
Juation of desferrioxamine was undertaken in collaboration with Dr. Simeon Pollack,
Albert Einstein College of Medicine, Bronx, New York.

Because desferrioxamine is absorbed poorly followina oral administration, the
drug was delivered by subcutaneous implantation of ALZET™ osmotic pumps, contai-
ning 2.0 ml o a 200 mg per ml solution of desferrioxamine. As will be discus-
sed in the appropriate section, desferrioxamine also was administered subcutaneously.
The data derived from three experiments are detailed in Table 23 and summarized
in Table 24. The protocol for the three experiments will be presented individually.

Experiment |:

Five Aotus were inoculated intravenously each with 5 x 106 parasites
of the Uganda Palo Alto strain of P. falciparum. Two of those mon.eys served
as untreated controls. On day 2 after inoculation when parasites were demostrable
only on thick blood films, one osmotic pump (2.0 ml of a 200 mg per ml solution of
desferrioxamine) was implanted into each of three Aotus (11623, 11718, and 11719).

The pumps were in place for 10 days and, during this time, the parasi-
temia was suppressed in 2 of 3 monkeys. Aotus 11719, in which the parasitemia
was not suppressed, died on the second day after pump removal.

Experiment !I:

For this evaluation, five Aotus were inoculated intravenously each with
10 x 10° parasites. On the third day post-inoculation, two Aotus (11523 and 11531)
each were implanted with two osmotic pumps (2.0 ml of a 200 mg per ml solution of
desferrioxamine) subcutaneously. The parasitemia at the time of implant was
171,000 and 2,000 per cmm, respectively. Two Aotus were implanted with osmotic
pumps containing 0.85% saline, and one monkey served as a third control, i.e. without
osmotic pumps.

The parasitemia in the two Aotus that were admninistered desferrioxamine
was suppressed in comparison to the untreated controls. Aotus 11523 died of peri-
| tonitis on day 5 after pump implantation, and Aotus 11331 died on day 7 following
| pump implantation, probably due to drug toxicity. The .o Aotus that received
| saline pumps died of malaria on day 7 after implantaticr, while the third control

| died of malaria one day later.

Experiment I|I1:

The protocol for this study was designed to repeat some elements of the
above two experiments, but added sequential pump implantation and subcutaneous ad-
ministration of desferrioxamine, alone and in conjunction with osmotic pumps.
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Twelve Aotus were inoculated intravenously each with 5 x 10° parasites
- of the Uganda Paio Alto strain of P. falciparum. On day 2 after inoculation, when
parasites were dem9§trable only on thick films (Table 23), the monkeys were sepa-
ratead into groups and trecated as follows:

Aotus 11584 and Aotus 11673 were implanted with one osmotic pump each
centaining 2.0 ml of a 200 mg per m! solution of desferrioxamine. Quring the
subsequent 7 days, the parasitemia was suppressed in both monkeys. The pumps were
removed on day 8 after implantation. Aotus 11534 died of malaria on the seventh
day thereafter, and Aotus 11673 had a self-curative infection.

Aotus 11091 and Aotus 11098 were implanted each with one osmotic pump, as
above. The parasitemia was suppressed in Aotus 11091, but not in Aotus 11098. On
day 8 after pump implantation, the pumps were removed from each monkey and replaced
with a new nsump, containing 2.0 ml of a 200 mg per ml solution of desferrioxamine.
Both monkeys died of malaria on day 6 and 3, respectively, after insertion of the
new pump.

Aotus 11528 and Aotus 11599, beginning on day 2 after parasite inoculation,
were injected Zsubcutaneously5 with desferrioxamine at a dose of 30.0 mg base per
kg, twice daily, for 10 consecutive days. The parasitemia was not suppressed in these
two monkeys, and Aotus 11599 died of malaria on day 2 after termination of treat-
ment. The infection in Aotus 11528 proceeded to self-cure.

Aotus 11732 and Aotus 11753 were implanted each with a single osmotic
pump (2.0 ml of a 200 mg per ml solution of desferrioxamine) on day 2 after para-
site inoculation plus injected subcutaneously with 30.0 mg base per kg (twice daily)
of desferrioxamine. The pumps were removed on day 8 after implantation, while the
drug was injected for a total of 10 consecutive days. The parasitemia in Aotus
11732 was cleared on day 4 after initiation of treatment, but a recrudescence occur-
red on day 5 after the last injection of desferrioxamine. The parasitemia in Aotus
11753 was suppressed, but did not clear during the treatment period.

Two of two saline-treated Aotus died of malaria, as did | of 2 untreated
controls, on days 13, 15, 12 respectively, after pump implantation in the treated
monkeys.
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CONCLUSION

In vivo evaluation of an iron-specific chelating agent, desfer-
rioxamine, against . falciparum infections in Aotus has shown that:

» 1. Implantation of a single osmotic pump, containing 400 mg of .

desferricxamine, suppressed the parasitemia in 4 of 5 monkeys.

2. Parasitemia was suppressed in 2 of 2 ronkeys that were implanted
each with two osmotic pumps. (total of 300 mg of desferrioxamine).

3. Insertion of a new pump, on day 8 after the first implantation,
when the parasitemia was about 300,00C per cmm had no effect
upon parasite multiplication and the monkeys died of malaria.

4, Subcutaneous administration of desferrioxamine had no effect
upon parasite development in each of two Aotus.

5. Desferrioxamine, when administered by subcutanecus injection and
by one osmotic pump, did clear the parasitemia in 1 of 2 Aotus.
The infection, however, was not cured.

The in vitro antimalarial activity of desferrioxamine was not confir-
med in vivo against a virulent strain of P. falcio:rum in Aotus.
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