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Saurian Malarial Parasites in Fastern Panama
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SWNOPSTS, Plasinediam  gonated! sp. nove 15 deseribed  from
Conatedes slbogalaris fusenr of eastern Panama, 1e s charaores-
ied by clongate sametcovles amel polymorphic schiznniz contain-
ing 1246 nuelei when apparently mature, Bath procrethrocytes
and ervthreevies are commmenly parasiclzed, host cells are hvper-
trophicd and distorted, and ther nocle are displaced. Premat-
aration sexual stages mav be deregulardy shaped and larger than
madure warmetocy les,

Plasnpodinm  diplegloin Aragio and Weiva,
from Mabuve mmbouye In castern Panama,

1909 3= reparted
andd Plasedinm

URING feld work conducted by Gorgas Memorial

Laboratory in extreme eastern Panama in Seplember
and December 1968, and March and June 1969, a totul
aof 164 Llizards of 11 speeies was collected and examined
Fes Eilraed JJ.;-Lf}J!-‘iI,L‘.‘G. Five HJ:J{'!Fi.I:'!F-i wre founel pmitix'e for
Plasmodinm spp.; the parasites of 2 hosts, Gonatodes albo-
grdaris fuvews (Sphacrodactylidae! and Mabuwye mabouya
(Scincidae) are deseribed in this report.

MATERIALS AND METHODS

All lizards were collected by hand and mast were brought alive
v air Lo e Jaboratary in Panama Ciov, A few slides were made
in the field from specimens which died there, er immediately
ppoen arrival from those whick died en rouoe. Slides were fixed in
absclule mwethacol and stained for 1-1.5 he with a 110 diluton
of Glemsa al pH GE Slides were examined at 600 3 and 1000
#oooil imersion, and photamicrographs were taken at 1000 ».
Strain dsolaticns were made by inocolation of blosd from infected
lizards into Heards collected fram localicies o conteal Panama
where these parcienlar host species have not wet been found in-
fected.  Descriptions below are based upon study of both oatural
fections and lizards infecied by blood  inoculation. Measure-
mients of parasites are in micra. Schizonts were copsidercd to be
Capparcntly mature”™ when seoinentation seemned 0 e imminent
o was chserved

RESULTS
The malarial parasite of Gonatodes albognlavis fuseus,

Actotal of A6 Gonatodes albogularic fuicus from Sasardi,
San Blas LVerritory, castorn Panaoma was examined ; 13
PEReE were Tound infected with a Plasmodivm specics,
Examination of %2 additonsl Gonaiodes collected  from
Panarma, Colon, and Coclé provinees, the Canal Zone, and
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moralum sy, pov, 35 deseribed from thas kest. Poomorwles wsaally
parasitizes immatuee ervthrooyles, and i characterized by lenricn-

g

lar or oval o raund gamertocvees, and schizonts with 1440 nuele
usually arraneed In a clobular mass. Host cells are sligiitly hrper-
trophicd and disterted, and thelr ouclel ape usually displaced.
Inccalation of infected hlaad inte clean hosts produces numerons
sehuzonts in white cells as well as i the crythrocoyvoe scrics.

Pigrment in botk P oponated! and P omerslom. i present, eon-
siglz of a [ew manute dark <ots which da oo meet the polarioed
light tes {or hemazain.

Panamna Cicy were negative for Plasmeodivn, Sludy of this
parasite [rorm Sasardd Gonaloder revealed that 3t cannet Lye:
assignied o any known species of saurian Mlasviodinrn, and
[ E]ml'."l*'l-m‘{' :]I_‘.Fi:a!‘:ﬂli" it

Plosmodium gonatodt sp, nov,

DAGNOSIS: A species of PMlasnodivns which produces
pelymorphic schizonts containing 12-46 puclei and elon-
wate gametocytes,  lmmature gametocyles are pointed al
both ends and develop into premateration stages which
are often larger than mature gametocytes and Jrregulacly
shaped. Host cells are hypertrophied and  distorted, and
their nuclei are usually displaced,  Trophozoites wsuaally
parasitize ervtheoovtes and proceythrocvees, and oceasion-
ally normoblasts. Minute dark eranules occasionally seen
1 the 1_'}-':-::];|;1:~'r|1 ol some SLARES in ﬂr‘f]-l:l".ﬂl'}" ligght ey not
give the test for hemosoin when examined in polarized
liglar.

DESCRIFTUION: Traphozoites, The youngest stages seen
W IOI,:Ir'Idl_'{_],: about 1 n rIiaran with nn f‘.*_rh'lp]ﬂﬁm vis-
ihle. A vacuole nearly encircled by a thin band of nu-
clear material usl_u—zl]'__.' [erranecd before 4_‘.}f"!{t-]_1'|}1$rr| hecarme
vigible: the trophozoite was about 5 by 1D, and roughly
trigngular or wedge-shaped (Figo 37 The vacuole often
disappeared at thiz stage, The largest uninucleate stage
seen was clongate, 6 by 20 with a central nuclens, one ex-
tremity blundy irregular and the other acuminare. The
smallest tropheeniles ocoupicd any portion of the host cell,
but as they gres they usually come 1o lie lateral to the host
cell nuclieus,

Sehiizonts. Binucleate schizonts ranged from 3 by 2 to
7 L;:,' 20 ane o owas olten eather Blunt and the other
drawn out inte a thin evtoplasmic projection,  Schizonts
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(Fig, 47 might be 11 by 4; ay
continued, the schizont often hecame
elongate. The ovtoplasin stained  pale to medium blue,
and the nuelel deep red. Mature schizonts were highly
(Figs. 72157, round to elongate, often curving
aroamd e host coll nocleas II'L,‘;. O, 10, 12, 131, Some
al the clongate forms had 2 narrowing of lhn cvioplasm,
(Figs, 10, 137, sugpesting o tendency for blocks of nucle
e pinch off [Fig. 110, giving rise {o apparenl multiply-
infeeted host eells v]mh m l'l."'l.'l1.‘_3." iy have originated
[restnn invvagion !'.I'g.' a R]:'L:;';’]P l'?i-".l'i-'l!'ﬂ[l.':. Schivoenls were 819

voA-0, with a o mean of 118 by 6.1 There were 12965
nuclel in apparently mataree arhunn.h, with a moean of
00 Free moerogoites averaged abons 2.3 by 1, and con-
tained slightly more evtoplasm than nuclear material (Fie.
27 They varied in form from drep-shaped e slightly
clomgate, blunt al one end and sharply pointed at the
alber,

Gametoeptes. The smullest parasites clearly distingnish-
ahle as gametocvies were aboul 8 by 3, eloogore, with both
enels pointed (Fig, 1681, Mature sametocytes (Figs, 18-
251 were wually elomgate and banana-shaped. bt ap-
mrosimately 5% i osome inlections were oval or ronnded
(Fie 200, There was no sexual dimorphism in size or
shape. Macrogametocytes stained medivm to deep hlug,
with their nucleus visible only as a pinkish, drregularly
shaped arca o the middle of the sameLocyle. A [)izlk

at the B-nocleate stuge
nuclear  division

polyrmorshic

nucleolus, |in diameter, might be visible at the edse of
the mpelear area. Microgametooytes were unstained or
pink. Their nueled might be indicared by broad areas of
scatlered pink spots sometimes ohserved at midbody, The
vlongate gametocyles were 14-21 by 4-7 with a mean of
169 by 41, Reunded gameccytes from one  infeetion
were T-1F by 53210, with g mwean of 1003 by 76 Swining

chavacteristies were similar 1o those of the elengate Torms.
Llongare gametocyles were usually lateral 1o he host cell
nucleus, but one or both ends often curled slightly around
the nueleus. Occasional host cells in which the parasitc
seerned 1o encirele the nuclews completely (Fiz. 237 prob-
ably rontained more than one parasite. Rounded gameto-
eytes aceurred in Lateral (32900, polar {409, or latero-
polar (2850 positions w ithin, Bt cells,

'i'hv younger asexual stages showed no evidence ol pig-
ment. Minute black dots were present o 1A-A045 of the
semmnenters, and in most of the sunetceytes, but they were
not refractile when examined under [)U]¢111;/,<_'{_1 light. Tf
the polarized lishi test Tor hemozoin (531 is walid, this
suggests thal true pigment is lacking in this species. The

Figs,
Fig.
Fig.
Fig.
Fiz,
Fis,

1-15. Asexual stages of P geaatodi sp.nov,

o ER-zehizoar in lymphoovie,

Free mevoeailes,

Treiple infection of trophoseites in eeythrooyoe
Young schizonts e ervihroevie.

Schazont in ;n'-'»l:'ul;:c normahlasr.

Fig. Sebazone in procey! ooy

Fizs, -'-lL Schizontz In ervthrooyies,

Fig. 11, Froken schizong anel .JD|J|:J<.If.UflL' in prosrychrooyie.
L2-14h Schizomts in procrythracytes.

Fig: 1a, Behivonr pear supture In procrythrooyte,

gl ]-J 1=t
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nature of these granules must await more exacting soucdy.

What are interpreted here to be pre-maturation stages
of mumeteevies are characteristic of this species. In all in-
Fections siudicd, many bisare forms were found  {Figs,
26300 which -:‘.]L*;kr'i}-' :;'.rnrl!-:_;-r.:.'l,i-;_' o nature ld
often larger than those stages considered w0 be mature
SHInenocyies [n SOMTLE, I,hf: JJ,"I_T}'IFil_I_‘. .l;|,1|:'|-;|,('c,: :]Ll_i:,l.-{_‘(,'r” 10
the hest cell nucleus crudely  scalloped  or rugose
while in athers one end of the parasile [_Jmtludll.l Like o
tail (Fiw, 280, Mast of these forms had chromatin distrib-
uted thrucal the Lody of the parasite, while a fow were
which the chromatin material was elumped in
the middle of the parasite [Fir, 24), causing it to re-
semhle cortain haemogregarines. Typical haemogregarines
were nol encountered o the Sasacdi population of Gona-
fodes, but were found in a Panama Cily population, The
ilentity of these Bizure {fomms cannot be determined from
the present material,

Eoerytfieneytic sfages, A single exoervihroovtic schizont
was seen i lvmphooyte (Figo 110 Tt contained 22 nucled,

Types af fost colls paresiéized, Samples of 30 uninu-
cleate and binucleate parasites o 2 infections oeourred
and proevvibrecyies, while
were in ervibroovies and 2498 in
found  in normoblasis
(17820, procrvthroevtes (43607, and crythrocytes 740655
in a 4th lzacd.

In 3 infections, sehizonts were found only in erythroevoes
(1000 76 and 29900, and proervthroevtes. All matore ga-
metocyies were found in eeythrooyies, altho somne i]:urm-
lure gametocyvies parasilized proceythrocyoes,

Fifects wpon host celln. The allfecis of both schizonts
and gametocvies upon host eells were similar: Host cell
witth was increased and s shape distoried. Nuclel of
mature ervihrocyies were neither distorted  nor enlarerd
by the presence of parasites, but owere displaced (84-
1004 ) by mature schizonts. Gametoeytes displaced host
cell nucled less olten (347350 than did matuee schizonts,
There was no apparent oflect upon host cells by trophn-
poltes or voung sehizonts,

I'YFL HOST:

[sauria, Sphacrodactyvlidee .

W

Wk

lomed 1m

ciual numbers 0 ervthroovies
in a 3rd infecdon THG
procryilirocytes.

Parasites  woere

Cronatodes albogularis fuscns [Hallowell

TYTPE LOCALITY
[ of Panama.

Sasardi, San Blas Territery, Repulb-

GREOCGRAPLIIC
loseality,

BANGE: Known only from the ype

TFima, 16-25, Gametocytes of P gonateds,

Fig. 16, Immature gametncyles in provrvthrooyies.

L7, [onuature gametoovis in ervihrorvre.

LE-20 Mate macrosamelooyies inoeeviheooed e,

21, Mareree microgaimetocyte in evvihegoyle,

22, Micro- and macrogameiocyvies inoeryihroovie

23 Microgametooytes in eevihrooyie,

o 2l Microsametacyie  apd  abnorooal

eryihroe ytes.
i'r.r. 5. Macrogametoerte in ervihroovoe

ge. 263 Prematuration stages of P oponalods IEELCT OO L.

CVIRS 1 efyliracyies

microganelocy e in
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LOMOATION OF TYPES: The series of Lype slides 35 re-
tained al present inomy colleetion. Pavatvpes are deposited
in the Dept. of Xoology, Univ, of Calilornia, Los Angeles,
and with Pref, PO G, Garsham, Tmperial Gollege Field
Station, Silwood Park, Ensland.

The wmalarial parasites of Mabuva mabouya

Aotonal of 17 ."l-i".f:.?ﬁ.'_;'r.l miabonya wWas collected at Sasaedi,

3 of which were positive for malarial parasites. Two dis.
Unetive Plasmadinm specios were encountered,  Exannmna-

tion of 47 other Mabuya from Colon and Panama prov-
inces, the Conal Zone, and Panama Clty revealed o
infectod Teards

One of the Plaasodinm 'iJ_I:'i"il:"-. found in 4 Sasardi
Mabuya is 1]:-mun-_h Poodiplogloss, reported Trome Brasil-
tan skinks wdentifed as .-'l-f.fx."'m}'r.' mabouyva by Lainson and
Shaw (97, Certain differences exist which may eventually
tustily taxonomde distinetion, bot for the present [ ocon-

sider this species 10 be Ploawodivm drplogloss and  de-
sovibe i0an cletad] belowe.
Flasmodivm diploptos? {rom Panaranion Mabuya
mabeuya

Praphozaites, The smallest stages seen were 1 in diam-
mu;_p.h triangnlar, with no cvtoplasm wiable. As the
trophosoite grew o about 2 by 1. the pale Blue evtoplasim
.'q'pn;:ﬁrllulm‘f the nucleus 1o ii?r‘ and ¢ ]i.E'Ell B])ﬁl, an-
|:l‘:it’l:Ll i e ‘.':L‘.-]Jldh'l]] which r{u]f:jt‘f] nto A ‘n'l.l:?.l-:'_'I]l'_,
{Fie. 311, The evtoplasm formed a thin band on one

[ B

side of the wvacuole, while the cheomatin matevial  was
strelched along the other side. No [.‘l]"-ﬂI]l'[ll WHS [IREenC
ut his stuwe, Uninocleate pavasices 3 by 1.5-2 had a small

plement oot The largest uninocleate parasiie seen was
B by 3 The smallest parasites were anywhere in the host
cell evtoplasm, but the laroer cophosoites weee almost al-
nucleophilic, lyving in contact or nearly se with the
host cell nuclens (Fie, 317,

Sedhizond. The smallest binucleate schizont seen was

WY

by 4, and plomented, while the largest comtaining 2 nu-
clei were 7-8 by 3. The smaller stages were variable in

Lecame ronghly oval, Hattencd on the host ool nocleus
sitle, with eccasionsl shorl, Dlont i'}'1.ﬂl‘.r}?.|.it1'|5{t nrajecrons,
Lavger binvcleate sehizonts contained o prominent golden
Schieonls might contain 4 nuelel at
Lwrcher nuelear division theie shape might
Agodivision ocourred  schizonts usually
clongated and curved around the host cell nucleas (Fig
3200 Mature schizonts were usually elongate, with golden

vl pawmient mass,
71 with

7 b 4
Become reeealar,

Fios, 21-41. Asexual stages of Plasmedivm o ipfoploess inoervihe
TACy 1EE,

¥ w3 Trephoeoie,

Pig. 53211, Nearly mature sehionlz and segomenters,

Figs. 4216, Gamcrocytes of P odiplemlont i eryihrooyies,

Figs. 42- Mirragameiooyies.

Fass. -bb<H, Maceogametaoytes.

Figs, £7-37, Asexual stages of Messiedicm moralem spoonov,

Fig. 47, Trophoseite in late normalbilast,

Fig. 485 Yeung schizont in preecythrocyie,

MarariaL
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velloww pigtoent in oo large clump at ene end of the para-
site. They were B-20 by 3-8 in width, with a mean of
134 b 43 There were 1124 nuelel in apparently ma-
ture schizonis, with a mean of 230k Plgment was alwavs
present. ancl 3_‘:1'(1]1:i1u'r|l. From 56 1o r]ﬂ"r of the schizonts
corved areund the nucleus to some degree (Fige, 34, 36,
A0, 400, but enly one of hondeeds was obseryved o
circle the nucleus campletely (Figo 330, and in this cose
it connot be certain that mltiple infection was not in-
Multiple infections of up to 8 parasites were cotn-
ore infection studied. Iree
L. and roushly iriangolar,

1=

'l ||."|'|."|.-!..
TG 1N
abweiit 103 Iy
mestly of chromatin,

(;as';-iﬁ.'!.)f'l-‘x Caumeloeytes of both sexes were oval to
elongzte bean-shaped (Figs, 42.467, and enly 4$-8% curved
noticeably around the host cell nocleas [Fieo 222500 A
single nfected cell was zeen in which the cyloplasm
seemed to be conpletely filled by parasite, and azain the
possibility of deuble infection cannot be discounted. Ga-
metocytes ranged from 7-17 by 48 with a mean of 11,2
by 5.4 Macrogametocytes had a granular evtoplasm which
stained deep blue, A fainl, ireegular pink area in the
center denoted  the nocleus, which  often
rownd, red oucleclus. AMicrngametocvtes were pale, with
a faint, difluse pink arca in the center which was probably
The pigment in hoth sexes was in the form of
abeut 20220 nearly black granules scattered over the para-
site,

Fuoerythroeytte stapes. Two  EE-schizonts hieen
one, i hhnphocvie contained 12 noclel, and ane
other, in a thrombocyte, had 18 nucled,

Effects wpan fost Schizents, Small asexual para-
sites hac no apparent effect upon host cells, but as aoelear
division procecded, host cells became breader and some-
times almost round; 41009 were disterted T mialure
sehizonts, althn hypertrophy was slight. Hest cell nucled
were occasionally slightly distorted 78-10%7, usually b
coring rounder; 2027255 were displaced Taterally,

Gametocvees, Lost cells were always distorted by oa-
melocvics, and becare hypertrophied to a slightly greater
degres than cells parasitized by schizonts. Aboul 455 of
the roeli were distorted, being more rounded,
Hase cell nuelet were usnally displaced [BI-HR%

Twe of the 11 Sasardi Mabuva were infected with a
dnd malarial parasite, siolar to the condition reported by
Lairseo and Shaw (90 for Brasmlian skinks. Lainson o
Shaw assigned their Zod parasiie 1o Plasmioedium trofiduri
However, T cannot o this Znd parasite [rom Panamanian
skinks intoe a0 konown spocies. and must aceordingly con-
sicer 11 to be undeseribed.  In reference 1o the globular

11.;1.&:-.11;-:' ]11-{rnzr}|l| B

W Consisting

contanned A

thie mueleus,
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cedlr,

uﬂu:‘l]l}'

Figs, 4932, EE-schizents in thrombooyles {HL 300 and vnpho
ovies {51,529

Figs, 33-57. Schizonts in ]\mﬂv:hrr-. vies,

Fiz, 33 Dauble infection of P morslem schwent and e

mature schizont of P diploglessd in proerytheacy e,

]"Qﬁ 29-ah, Gametooytes of Pomorelam.
s, A4 Microgametocyies in erythrocyics,
J i 61, Micragametorvie in proeeythrocyoe.
Fias. 6264 Macrosameloeyies o proseythreooeies,

Fig. 60, Macrogametoevte moervthrocete,
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mass of nuelei usually Tormed o mature schizonts,
ke it

tlesig-

Plasenadiven woraluw tp non,

DIAGNOSIS: A species of Plasmodium usually parasitic
in branature cevihracytes, n pigment is scarce, if
present at all. Minute dark granules occasionally seen in
some stages did net give the polasized light test for hemo-
The aval to round schizonts contuined DE-H) nueled,
vsnzlly arranged a slobular mass. Schizonts up]n'm'uc']
in abundance in white cells following inoculation of in-
fected blood Inte clean hosts. Gamctocyles were lenticular
or oval to round, usually in position. Hosl cells
were shghtly hypertrophied and distorted, and their nuele
were nsnally displaced,

whieh

w0,

palar

DESCRITTION: Trefhozeifer. The voungest stages wire
sguarisi, 1.3 by 1, with no ohvious cytoplasm (Fig. 477,
As the parasite reached a size of 3 by 2, the nuelens and
cytoplasm appearcd equal o volome, and the parasite’s
shape wus roughly oval. Ne vacoele was formed. Tropho-
»oites might ccoupy any porlion of the host cell evtoplasm.

Sehizents. Binucleate schizonts were 3.5-1 by 225, obe

long with blunt ends. Nooeyvtoplasmic projections were
seen, The nuclel stained deep red and the eveoplasin pale
Llue. As nuelear division ]'.umnemdc'tl: the schizonts hecone

rounder and wmually polar in pestion (Fig, 481, The
pature schizonts were usually ronnded o nearly so, with
the meroenites arranged densely along the pe r'[‘.-.'.: rv [Figs,
54371 A rosette was somelimes formed, (Figs, 54, 35)
but the center of the schizont mizht be empty {Fig. 56).
Schivonts often formed @ globolar mass of nuclel (Figs, 53,

¢, They weres 5-7 by 35, with a mean of 5.6 by 5. The
number of nuelel in apparently matuee schizonts was 14
A0, with g mean of 17.6 (N:55].

Gameieeyies. Gametooyles were bean-shaped o round
iFigs, 58-6571, usually (884 pelar in position, Macroga-
metocytes stained deep blue: their nuelei were indicated
_ eresular reddish area in the middle and 1oward
one side of the parasite. Microgametocyles were pale or
pinkish, occasionally with diffuse nuelear material. Ga-
metooyies 3-100 by 47, wilh a mean of 68 by 5.1
There was some sugeestion of an increase in sioe with age:
25 apparently matuee gametocytes were from 3-7 by 46
with & mean of G.0 by 5.0 during the early stages of one in-
fection. T'wo months later, when wsexual stages were de-
clining in abundance, mamelocytes were B-10 by 4-7 with a
mean of 7.6 by 5.7

There was no trace of pigment in the vounger
stages. In 8% of the schizonts and 204; of the gameto-
cvies, liny darlk eratules could be detected with difficulty
No relracility g]]pl*.lrl‘fl upon exarnination with pelar Lf{"d
light, and the exact nature of the sranules awails further
study.

l‘)".' arn

SIS
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Experpthrocytic stages. Schizonts were commonly seen
in '_';ru]:u]]v{:-:t-;;a i16% 1 (Fig 51, T_.:f i'l]'.ld. thromboeytes
(84001 in one natural infection |1 iz, 49, 300, They con-
tained 7-22 nuclei. Schivonts in white cells appeared

early, were abundant, and persisted thruout the active

Bavukian MapariaL
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]J|'I.-"1E" in experimental infections. In one -:'\:p:*ri'ucma] in-
[eetion BEE-schiconts had 18-24 nuclel and parasitized only
lvmphooytes,

Types of hast cells parasitized. In the hit-
ural infection studied, voung asexusl stages were found
only in G and procrythrocyies (6061
Schivonts parasitized predominantly proceyvihroeytes (H89% 1
or rarely erythrocytes, Gameloeytes were found in both
prow: r~.1h|mwh- (7262 and erythrocytes (2880 As schix-
onts deereased in abundance in this infection, P, digploglond
agexuzl stapes appeared, The host died with massive para-
sitemia of both species before P diploglosi gametocyles
became commen. In an experimental infection, schizonts
parasitized both proervihrecytes (7750 and crvthrooytos

:-.iil:lg_ff(_' AChpe

nenrmnlilases |

Fifects wpon fost eells. Young asexual stages had no
discornible effects upon hest cells,  Schizonts usoally
(475 vaused some distortion of the proerythrocytes unl
1'|'iﬁ|_:-3'r|c:-:-m-::r'|t of thelr noclel, ot did not distort the host
cell nuclel, aused  soane hypertrophy of
ervthrocvies, with increase n the lareral dimension, and a
slight increase in the width of the host cell noclei. Almost
all 1989 infected cells were distorted, and most host cell
nicled THTORT wert L'[if:p]actﬂd.

l.’,':;|1:|q~.ln-:‘.}.-!i‘s

TYPE HOST: Mabuve mabeouya (Lacdpedel  [(Saur,
Seincidie 1,
TYPE LOCALITY: Sasardi, San Blas Territory, Repub-

lie of Panama.

GEOGRAPHIC RANGE:

loeality,

Known only fram the Lype

LOCATION OF TYPES; The series of type slides is
retained at present in my collection,  Paratypes are de-
posited in the Dept. of Zoology, Tniv. of Califormia, Los
Angeles und with Professor Po G0 G Garnham, Tmperial
College Field Station, Silwood Park, England.

DISCTISSION

Eizht species of the subgenus Fauwrareoebs Garnbiam,
1966 have previously been described  from New  Warld
Frards:  cncmido phori, diplogloss, flordense, mexicanum,
trofpuduri, bellrani, brumpiz, and balli. P, belivant and
P brumpti are probably clesely related 1o Poomevicanune:
none of these 3 has been reported south of Mexico (12,
1%, 147, Plasmodiwm flaridense was rveported from the
sontheasiorn United States (6, 8, 137 and from the moun-
lains of extrene weslern Panmma (7). Tt I3 common in
the Panzmanian lowlands alse, down to the Colombian
horder: its distribution and variation will he described in
a later paper. Po balli s thos far known only from Pan-

arma (161, P enemidophori has been reported only from
Braxil 3 99, as have P fropidurd and Poodiploglost (1,
e

P. genatodi is the first Plasmedium specices to be de-

seribed from o geckonid lizard. T both gametocyie and
schizont appearance, P gonatodi resembles P oenemido-
phovt, . beltrani, and P. balli, and its schizonts alone are
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sinilar e those of P diplaplesd. Prominent plgment masses
or granules are present inoboth schizonts and sametoovies
of all these exceptl P, balli and P. gonatodi. Both P onemi-
dofhers and P balli vseally produce more meroroites than
does P ponatodi. Schizent shape s far less constant in
P ogenatodi than in the other species with which it might
be confused. The sharp pointed ends of young gameto-
eytes and the large and peculiarly shaped prematuration
stages of gametocytes are completely  distinetive of P
gongtodi from other New World saurian malarias.

Panamanian P, diploglest differ Trom Bragilian oy
#lassi by varity of the tendeney of either schizonts or ga-
metocyles to encirele the host cell nucleus, and by the
production. of lenticular to oval, rather than clongated
gametoovies, It would appear that fewer merozoites arce
produced by the Panamanian strain, 11-4. in contrast to
mare than 40 {1} and 40-30 (97, In Brazil. Arasfio and
Netva (17 deseribed pigment in their parasites as dark
brown, and Lainson and Shaw (91 as dark greenishovellow
in schizonts and dark in zametocytes: the Panamanian
dipdoglosg has golden vellow [Hgment in asexial slagus,
and nearly black pigment in gametocyvtes. In mixed infec-
tion swith Poomorudys in Panamanian skinks, Po diple-
elowst s easily distinguished by the constant presence of
prominent pagment masses o granules inoall stases prast the
uninueleate, and the apparent absence of pigment at any
stage of Poomorwlum, The non-curved schivonts cornmonly
seen in Panamanian Poodiploglot resemble ot thnes those
of P genatodi, but again the specics may be distinguished
by the prominence of pigment in diploglosi and its ap-
parenl absence in gonatodi.

Poomorufum sehivonts appear distinet from these of he
other New World souramochas except for accasional schiz-
onts of P diploglosi. Again, the apparent absence af pio-
ment in Pooreoradien is sufficient lor diagnesis. Gameto-
cytes resemble the rounded form of P floridense and P
sropdidiers, but both of these species, as well as the mesi-
cayuwn group are prominently pligmented. The schivonts
cottain, on the averuge, nearly 5 tmes as many nocled
7R us do those identified as P fropidurt in Bracilian
skinks by Lainson and Shaw (6.2].

*anamanian skinks identfied here as Mabuya

miafiya
migy or may not be conspeeific widh the skinks esamined
i Brazil by Lainson and Shaw, The names M. mabouys
and M agilic have bath been in common use for Brasilian
and Panamanian skinks. € W, Myers inforned me {per-
sonal corvespondence’ that 3t 0s dmpossible at present o
make gy delinite conclusion concernine the taxoncmic
statis of these populations,

It s possibly significant that Lainson amd Shaw in
Brazil, and T in Panama. have each encountered 2 species
of Plasmodinm in what may be the same, wicliely ranging
species of host. The Panamanian Jipleglod show some
Fwirly  mood  differences in [rom
Brazibhan  diplogiossi, as mentioned above.,  Plasoiodinm

AXOTI01T] i.l'.‘ characiers

muoruium is quite similar o what was called P fropidusi
i Brogilinn skinks by Lainson and Shuow, bue differs in

HES

having over twice as many merozoites, with resuliant dif-
ference in schizont appearance, and in the apparent ab-
sence of pigment. The Jatter condition may be related o
parasitzation of inmatere ervthroovtes by Poomovelum,
Buat 1t extends 1o those gametocvies present in crythrocytes,
as welll T gather that Lainson and Shaw's parasice was
founed primarily iz evyihrocvtes, altho they made no clear
slaternent o this eflect.

Despate reports of 2 suurlan Plasmodive species infeer.
ing hosts of different familics (P minasense, P odipls-
glossy, there s Bale indication that sawrian malanial para-
sites have e same heoad capacity to infect  species
belonging 1o dilferent families that their avian congeners
clearly possess, There s not one shred of direct e -
mental evidence to sugyest that saurian malarial parasites
can eross family lines. The most plasde saurian Plasma-
dinnt so far studied 3s P mexicanent, and altho Thompson
andd Hudl (4% were able 10 ger eross-generic inleetions.
they were within the family [zguanidac, The only infee-
tioms they obluined which resembled the course deseribedd
i natural hosts by Pelace et al. (13} were wichin the
samie host genus as the natural hosts, Seeloporus. P, mexi-

canih s {'lt\';n']‘l.' tifferent in at least one axpect ol s
biclogy from other saurian malariz parasites studicd P,
flridense, 150 P.osesad, 1701810 Tt readily produces EF-
stages in dixed cells by blond inoculation. Further evidence
of P mevicarun’s distinctiveness may be its capacity to
complete sporogony in phlebotomine sandilics (27,
Consequently, such ddentfications as those of Plasso-
diven minesense i Mabuve agilis (Seincidart in Brasi
CEl i Sgwane wudicellts (Tooanidac’, in Guiana (110,
and in Ganyoce balus borneensts {Agamidae’ in Malaysin
100, seemn dubions to ome and in need of experinental
verification before generalities are made concerning theen.
This s o minute parasite, with only 4 merozaites, and ob-
vinusly provides little opportunity for strucoaral variation

o oceur. In addidon. there are diserepancies in the ace
vounts of its wametoevtes {101 which may be of taxenomie
signiflicance, Lainson and Shaw's (90 report of P oonomi-
dofiliord in Ameivg gmeiva, on the other hand, seem fuite
reasenable, since hoth Ameive and Conemirdophoru: lemnis.
catus, the type host, are telid lzards. Thele ddentification
of the Brazilian skink parasite as P diploalond s Justified,
for the structural sinilarities are quite strong, despite the
phylogenetie dilference between scincid and aneoid leards
(I ploglosses feseiotus, the tvpe host s an anguicd’, 1t
would b dnteresting, tho, 1o see the results of inoculating
their Pootesiduri of skink orlein ints Frefideras forguatiug,
tvpe host o the species, and an i.L','Llatlir.i. Clareful t:.\c]l-:'r'f-
mental studies o determine the degree of host specibeily
of several more saurian malaria species would he a valu-
ible contribution e our understanding of these host-para-

st relanonships,

Particular  thanks ave due o Seilors Tenee Van Hlern and
Narberte Guereero whe assisted e soocapahly in the feld asd
pravided many of the nfecled lwands for this study, Prof. O T,
Ball critically resicwnd the manuseript, and T give him my thanks.
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