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Absrat.

The Panama 11 strain of Masmoadivm falciparem. acquired at the second

passage level o splencctomized Colombaan owl moenkeys, was adapted to owl monkeys of
Panamanian origin, Patent infections were induced in 22 of 27 unaltered and 20 of 21
splenectomized recipients daring 19 scrial passages, The infections were significantly more
virulent in splenectomized than normal Panamanian owl monkeys, however recrudescences
in seven normal monkevs achicved peak parasitemias 48 umes greater than in the primary
attack. These results deseribe the first reproducible infections of indigenous falciparum

malaria in Panamarian owl monkevs.

Adaptation 1rials ar Gergas Memorial Labo-
ratory using 33 human isolates of Panamanian
Plevmodiuom fafeipariem and 70 Panamanian owl
monkevs viclded only transitory parasiiemias in
nine recipients, and subinoculation from sewven
was unsuceessful in continuing the infecticn.
Panamanian owl monkeys were shawn 1o be ca-
pable of sustaining inlection of P Gleipar ok
tained directly from & patient who brcame in-
fected 10 Migena ! [n addition, Southeast Asian
and African £ falciparan strains, first well-
adapled by passage in owl monkevs of Colam-
hian origin, hawve Been maintained in Panama-
nian ow] monkeys and in some cases produce
infections even more virulent than in the Coloni-
hian host.' We nosw report that the Panama 11
strain of P falciparans can be adapied 1o owl
monkeys from Panama after passage in throe
splencctomized Colombian owl monkeys.”

MATERTALS AN METIICES

At the time of this study, the Panamanian owl
maonkey was classifiod as Aofuy frrvirgal s geive-
membra. As the taxonomy of the genus oy is
being revised,” monkeys herein are referred 1o as
cither Panamanian or Colombian owl monkeys,

The Panama 11 strain of P, fafcianen was
obtained as a chilled specimen in July 1972 from
W E. Collins, Centers for Discase Control, At-
lanta. The incculum was from the second serial
transfer in splenactomuzed Colombuan owl man-

Accepied 23 March 1987,

2

Lews, from a subject with a parasitemia of 320 =
13 mmd,

Fortv-eaght Panamaman and two Colominan
owl monkeys [rom the Gorpas Memaorial Lab-
oratory colony were used, Becipients wers un-
altered, splenectomized, or troated arally with a
single 100 mafke dose of arathioprine {Imua-
ran®), and parasies inoculated either ntrapes-
iteneally or intravenously; numbers of parasiles
in each ineculum were not standardized, Blood
films from monkeys not developing patent in-
fectinns were examined for 22 1o 57 days after
imoculation. {nher procedures for monkey hus-
bandry, blood Alm preparation, and interpreta-
lion have been reported previously,”

RESLLTS

IFata associated with 19 passages of the Pan-
ama 1 strain are presented in Table 1 As shown,
the bloed sample from AO-261 was inoculated
into a splenectomized Celombian owl monkey
and two Panamaman owl monkevs, one sple-
nectamized and one administered azathioprine,
These three recipients constituted the frst pas-
sage at Crorgas Memorial Laboratory. At the sec-
ond passage level, infections developed i one
Colombian and two Panamanian owl monkeys
inoculated from Colombian monkey 6838, Levels
3 through 19 consisted entirely of Panamanian
donor and recipient monkevs, Owverall, parasit-
cmuias were established 1o 22 of 27 (81.5%) intact
and 20 of 21 {93.2%) spleneciomized Panama-
mian owl monkeys,

Intravenous inooulation ol 3 = J0° 1o 228
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PAMAMA [T FALCIPARLM IM PANAMANIAN OWL MONKEYS

10" parasites established palent infections in 11
mankevs beginning on the Grst day aller inoco-
Taticen and in two monkeve on the second and
[ourth davs, respectively. The mean prepatent
period in Panamanian monkeyvs inoculated in-
travenously was 13 (2008 davs,

[Parasites were detected on the day aller in-
oculation in Tl Panamanian monkeys inoculated
intraperiioneally with 27 = 10* we $19 = L0*
parasites, whereas onsel of the pramary attack
ranged from 2 1o 27 davs in 16 monkeys chal-
lenged with (0.9 x 109 to T&T x 10° parasites.
The mean prepatent period in all Panamanian
owl monkeys incculated intraperitoneally was 3.9
{ 4.9} days,

The mean peak parasitcmia in 12 intact Pan-
amanian monkeys was 240 (2426 = 10 mm®.
Of these monkeys, 10 died an mean patent day
238 (£ 11.5) during the primary attack and the
mean peak parasilemia in aght of these animals
was 316 (2408) = 103 mm?; the hiphest para-
sitemia in the two other monkeys (7428 and
TEID), vie. 1.3 = 10" and 411 = 10%mm?, 1e-
spectively, occurred on the day prioe w death.
Monkeys 7881 and 74735 were splencciomized
during the primary attack and neither animal
survived the higher parasitemias that cnsoed,

The mean peak parasitenuia o the 10 mtact
menkeys surviving the primary attack was 12
(27 = 10%mm®, and recrudescences ocourred
innine of them. A mean peak parasitemia of [E6
[+ 334) = 0% mm* coald be defined in seven of
these survivors during the first recrudescence. Lo
the primary attack the mean peak parasitemia
for the same monkeys was 3.9 (=8.3) = [0%
mum’®, but the diffcrence between parasitemins
was not significant {2 = 0.1 The infectien in
meonkey 8801 was self-limited after the first re-
crodescence and monkey TOEE died during the
second recrudescence aller a peak parasiiemia of
LI = 10 mm?.

Of the 20 splenectomized Panamanian maon-
kews, parasitemia peaked duering the primary at-
tack in 13 a1 a mean of 967 (=6600 = [0+ mm-,
In the six that dicd without o delinable peak, the
mean parasitemia was 20 (24101 = 0% mm°,
The infection of one monkey {7008 was sell-
lirmited in the primary attacks one (89300 died of
malaria during second recrudescence; and one
(04929 dicd of & noomalarial infection during
that period. Seventeen monkevs died during pri-
mary malaria attack on mean prepatent day 1449
(= 5.4,

F-d
Lad
=

There was indication of increased virulenoe of
this strain, as measured by peak parasitcmias of
the primary attack, during passage in intact Pan-
amanign owl monkeys, For passages 1 through
3, designated proup A (8 monkeysh, 1he mean
peak parasitennia was 1.6 {225 = 10%mm?; in
passages & through 15, designated group B (6
maonkevs), the mean peak parasitemia was 136
(252 = 100 mm e Tor passages |6 throegh 149,
designated group C (4 monkeys), the mean peak
parasitcmia was 456 ( 2449 = [0 mm?, Mean
peak parasitenias between groups A and Bowerg
not significant (7 = 00 1), norwere they significant
between groups T oand © (7 = 001 however,
mean peak parasitemias belween groups A and
Cowere significant OF < 0L03).

DERCUSSI0mM

The Panama 11 strain was adapted o Colom-
bran and Panamanian owl monkeys through the
following process: On % March 1972, falciparum-
mfecied blood from a Panamaman patient was
inoculated intoan intact Colombian owl mankey
[AC-350) a 43-day prepatent period followed
kefore splenectomy on day 12 of pateney.” On
23 dday 1972, infected blood frem this monkey
was iransferred into another splenectomized
Colombian owl monkey (AD-261), whose Dloomd
was later (25 Tuly) passed into o third splenec-
tomized Colombian and two Panamanian owl
monkeys (Table 1),

Farasites [rom the spleneciomezed Colombaan
o] monkey (6838 were then inoculated into
five monkevs, cne of which (69301, a Panama-
nian splenectomized recipient, was the donor for
menkeys comprising passage level three. After
three passages o splencctomipeed Colomitnan owl
monkeys, it was possible 1o adapt these parasites
10 both intact and splenectomized owl monkevs
of Panamanian origin. Ideally, infected blood
from the patient should have been inoculated
concurrently into Panamanian ow] monkewvs, buat
previous adaptation trials using some 70 Pana-
manian owl monkeys incculated with 53 isolates
ol indigenous P falciparien vielded only tran-
sient parasilemias in nine recipients,’ Based on
this cxperience it appearcd unlikely that the Pan-
ama II strain from a human would have been
infective for indigenous owl monkeys.

Infections were significantly more virulent in
splencelomized than inintact PFanamanian mon-
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Rows OF < 0000 as indicated by death rate and
prak parasitcmias.

[nit1al studies® in Colombian owl monkeys re-
ferved 1o a peak recrudescent parasitema in ang
tntact animal that was 2.5 Limes preater than the
primary peak parasitemin €280 = 10 v, 720 =
10 per mm™. A similar course of infection was
noted durning the present study in intact Pana-
manian owl monkevs, as peak parasitemias dur-
ing the first recrodescence averapged 2,900 limes
greater (42-13.3007 than in the primary attack
among six of seven monkeys. Usually, parasit-
emias of well-adapied ™ fadeiparien in ool
monkevs are signihicantly lower during recrudaes-
cnee " Inereased  wvirolence douring recrodes-
cence mav be g reflection of parasite adaptation
W oa new host or an expression of antigene

diversity, as demonsirated recently in cases of

acouirgd mmunity, '™ Y

The alieration of the Panama I1 sirain para-
sites that appears to bave resulied rom passape
in Colembian owl monkevs, and rendered them
intective o a highly probable nonsusceplible
Pararmanian owl maonkey, has not been defined.
[IMmodiBeation of parasite receplor siles woachicve
cryvthroovte penctriation is demonstrated. then d
reversal of such modification. posstbly blocking
parasite penetration, could have significance in
the development of @ meroeoiie vacging,
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