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i ameiva pracsigris (Baird &

Girard], forms @ conspicuous component of the cic |l siarian
Czuna in Panama. In contrase 1 the mlm host species involved
iy continuing stdics of the neotropical saurian maslarias i h-
LY, this Jusrd s an inhabiane of savannah ar low
forvest where iv oceupics distinet,

l"'FlL “Borngnerro” Ligd, A

secondary
faicly small home ranges cen-
tered around buerows in which iv passes the night, It is oy a
Tdoorvard™ species, well adapied 1o human sorreundings, and s
thonghre 1o have extended s range lrom Sspth America north-
ward Mo Panana, where it ds diswibuned diseontinuously, per-
baps ax 2 consequence of human alteration of the forest w‘“:-']_

Examination of 79 A, e gracdgnis from several localities in
Ceotral Panzima revealed the presence of 2 malaria [rarasites.
One ol e, which procuces very largn schizoms and gamets-
cvtes, [ oconsider to be Plasmodiom enemidephori, The 2nd,
iy saurian malaris, apparenily s anew species.

MATERIALS AND METHCOHS

graesignte were eollected alive i the feld by
naunmal traps or by noosiog, and brooght o Gorgas Memorial
Latwratory in Panama City Tor examination, Thin blood smears
obiainnl l:lj.‘ |'|'i])])il1{-_{ toes, wers fixed o oabsalute methanol and
staiorsl by che Gicmss’s imethed at pll B8 for 11w 1.5 he, Slides
were sereened st H00 3 aned parasites examined aned el
by calibrared cenlar micrameter a L0 %, Al measurements
are cxpressal in micromelers, Statistical comparisen ol the
means way done by the f-iest,

The description al P enemidophors is based upan coveral
slicles frot a single acwe though low level infection, that af
the new species on theee acote stage infections,

.'1 WS ame |‘:E i

* This investigation was supporied by Gorgas Memoaorial Labora-
tory, Panama, by Biconedical Sciences Support Gieant RR-OF02L,
from the U.S. Public Health Service (o the U niversity al Florida,
and by the Flerida State Museun,

T Messrs, Henry Van Ilorn aned Norherta Guerrern, Ciorzas Me-
marial Laboratory, weee pacticulacly helpful in collecting the licards
uzed in this ﬂuch‘

The teiid lizard Amelva ameive fraesipais in Panama is gmmilu.rrd b 2 sprcies of Plaim:
The Par ’l‘n’umm strain of P. one
than the aval microgametoeytes, and schizonts which contain 12-119 nuclel, P, :
gantetooyies which are wsuzally smaller than the hest ol pucleus: fan-sh aped schicunts with
k baned of chromatin alamg the Eu,vnphuu_.- n{ the vaciols,

e enemidopioris Plusmadium diminutionm sp. .

Flarida 32a07

et s Poenemidaphor:
thick macrogamctocyies which are larger
diminutin 1 characterized by round Lo oyval
-6 nuclen: and prominently vace-

iieer f"J\'-.-i‘" has

livarel, Ameiva ameive; Atruciure ; taxonomy

RESLIESTS

Plavmidinm cn_rrm!'(."nlf;.f.-.:ur.-' Ciarini, 1941
DESCRIFTIVE ACCOUNT

~The smallest sizge seen was 1.5 % 15, in an
c'l'_.‘rhrc}hl.m. The nueleus was almost sruare and aboue twice the
size of the searty cvioplaso. There neither
pigment in this stage. Trophosoizes 2 X 2 were roughly i
smgular, with the gravish cytoplasm approximately equal in size
ter the devp red-staining nuclens. No vaceoles were evident, b
minute dots of dak plgment could be detected,  Unincleate
parasites which zuained sies of 428 % 23 and lacked vacoales
Tigs L1 oapparenmtly were destined o bocome sehizonis, Threy
were aval o almost triangular and praminenly pigmenteel. No
evtoplasmic provesses were oheerved at any stage of development.
Sefizonto—Ohnee it hegan, nuclear division apparently ocenered

Tre '-‘“f',_e"l.r i

WS vaciole naor

very rapidly. No Dinocleate schizonts were obseryved.  Tetra-
necleate forms (Fig, 37 were 69 % 3-5; afier the next ouclear
division, schizonts comaining ¥ ouclel were %11 % 46, From

this point oo divisions might beesme irvegular, and add numbiors
of nuclei might be seen in schizons [ Fige 3,40, As the oumbers
ineregsed, the schizonis becane rounded, with the larmest oval

ooy round, Plgneent granvles ageresated into irvegular large
masses in the yoonger schizonts; these aften appeared as squarish
blocks of dark golden ploment in the most mature schizonts. No

LE0nE,
(k2115

WEIe Seen . I S

[ Figs. 3-H;

Lined G600 2= 5.3
Claiet ooyt

vacuales

Apparently mature schizonus

were 13,0 o= i ¥ 10823 (8-13) and con-
(42110 oucle s

The wmallest slages containing vacuoles and

in=25

interpreted 1o be gametocvies were elongaie and spindle-shaped,
measured 6 %2, and contained pimnent,
evtes reached a length of 10 x4,

By the time gamela-
the pigment graoules had

gregated o form o large golden mase a1 one end of the parasite.

T matare gamctacytes (Fias, 4-1681 the graniles were chizpersed
as dark cows i othe cytaplasm,

Y-11] were 160 =05

Marure macrogamstocvtes [ Figs,
(13-20) % 89 =035 (612) (n=20).






Awieivg

The moelens condd e detected asoa broad recd-stained band across
the ])'I!':Hiic‘; a round, reel-s

tadning maclenlus usuzlly was appacent,
fFigs. 10, 16} woere 118 =09 [H)-
in=23]. Nuclear material was dispersed
within the evtoplasie Despice the difference in sample siee, e
difference in mean gametecyte length Letween sexes was bighly
significant {(P==0017. Al zmuelocyles had a1 least 1
varuole, and 2 vacuoles were observed o cach of 2 gamelacyies,

fi,'t'-'n?.'}'!-'!.r'mJnr FAes— N0 L‘,'.vmj}ll:nut}lu fm’l“:h Cl'!f‘(lrl'!.-‘ b
longing 10 P, enen ther in civeulating
ar i fixed cells of various tissues.

Tyfics of el perastized.
louned i proervthrocytes, wish 2 exceptions. One was sern inoan
erythrablast and another, with a in erythroeyte.
Where host cells could e iclent
pracrythrocytes, All gametocvies,
sitizedd evvilrocvies,

Effects wpon fost colls—In overy case sehizonts and samete-
cvies cansed bvperrophy and distortion of host cell and nuaeleus,
ag welt as displacement of the nuclens. Some effvct was evident
in colls infected by all bt the smallest vopheseites. Much of
the distartion was due we o predilecion of the parasite 1o assume
a pasition latecal o the nuclens moevery instance,

Tncidencs fevels .‘.-_r' If.w.'rrl e — P,
| 0% Awieiva examined. All parasiveinias were
9. and it i3 probable thac the acieal neidenes: of in-
fevtivn was higher than mdicared on the Basts of single sinears.
The mfection used For this deseription was [ollowed for 0%
i thir laborarory,

Mature microgamelocyres
R 4 X i

=04 7

L |

doprhart were alserved

Friisd Lninmeleat: parasioes were

Vi }I.t“, Pl

o, all schizents seen wore @
imoatnee ezl mature, para-

- - - .
el Cem .‘."!lr:""i‘.'.'ll i wWas

fomaed in 4% of the 79

Tiss than

clhivs
Parpsites were detected caly for the Tiese 56
davs: thereafter cven gameiacvies could not be locared.
Fype fast—Coemidephorus
mavenss ). Cvoias Stote, Deazil (10,
Addiiional host—Awmeivg ame
Panmma Provinee
Awriza

fewimisratuy  femniveainys 1 Lin-

fva pracsegsis [ Baird & Gicard ).
and Canal Zone, Republic of Panama.
Spa ameiza [ Linnaens), Bragil [50,

Plasmodinm diminutivam p. o

NESCRIPTIVE ACCOUNT

Prafpirozotfor—The smallest stages seen were 1 2 G- 1 % 1,
clompan: e almost sruare masses
evtoplason. A vacuole appeared when the wophozoite reached
15 20 1.5; evtoplasm swas barely evident. As trophozoites became
Lveger, they were elongate with a prominent ceatval vacuole
bordersd by o thin laver of pale grav eviaplasm &t one end and
a deep red-stoining Band of chromatin aleng the opposite side
7). Mast became roughly oval in shape as they reach
A% 2 dnosiee. Pigimens conled nor Be dewecied inorrophosoices,

Sefizents—The chromatm apparently cdid noc divide until the
parasite reached at least 4 3 2 i lormed a thick red-stamed
band aleng oo nargdn of the vacoole [(Figs, 18, 197, The 2nd
nuclear division evidently oceurred jomumediately alter the s,
Bineleite schizons seldom were seen, and those abserved
- separate nuelei e
The
vactele then grachoelly diminished in size and the sehizong zs.
sumeel an elongare fan shape,

of chromatin with no visible

for
were b 20 Ay division was complenid,

cane visible along the margin of the oval o romd schizon.

with a prominenl mass of prade

Mazaris axn Paxaxa

I
Hij |

vacuele contimwed 1o diminish until sesmentation occurred,
.-"u[‘.lpal:'t‘,lltly mature
(5-47 ¢ 31 =0 (347

which rme 1t had usually
schizomes (Figs. 20225 swere 4.
(o =507 and contained 1.2 220,01 (461 (n= :'Ji v onuacled, Y\I{\llh
of individoa) infections were +.2 = 0.1 and 4.9 = 0.1 Ler =35 in
vach . Occasional schizonts thar appeaced mature had 2 [ Tig,
2 e 3 (Fie 210 mwlel; these were excluded from the szmple

asered as o vach vase 1towas not certain that division had

Sexnal fovms were very rare i the infeclions
apparcitly mature gamelooyies Feavmel.
netocyles were elongate (Figo 287, did not stain
regarc Lo sexs aned bad the pigment conlined
Mature qaljlﬁe‘fllx't'tl‘ﬂ [Tigs, 2y, wlach
ioms byosex, were moonwd e
[ 4802 (46} in=16),
l»..mllx was an agercgation of pieanent granoles
raer maes, oravish oold noeoler, accompanied Dy

Glamelocylos.
stxchivd only L6
[rumatre
dhiferes
t s osingle,

were

ittally with

2534

zaver the charact
oval,
T these there
inta a single ls
soveral darker fdivideal granoles scatered throughont the oxvio.
plasin, in there
was noapparent difference hetween sexes other 1l o centraliza-
macrogametoeytes e its apparont

FIIisn

Viacuoles seldoon were seen Famneineyies, sl
tion of nuchar material in
dispoersal nomicrogamelacy e,

Exoerythroeylie stave: —No parasites weee een in fixed cells
of liver, lung, sploen, brain, and heart sections in the most aeote
infection studied, A single parasitized thrombeoryte was noted
anather infecticn, bur the hinve i
dophar!, ul‘ir]l also was presont,

Types of host cells parasitized —Trophozoites, sehizons, and
gamelacyies apparently parasitized only maere eryihrooyies

Effeets upion hodt eell i-:Iranﬂf-H[l"\ anel schizeans bl no
apparent effect upon their host cells, Some gamezocyies {3090
caused a shight distoriion of the host cell, but had no appars
cffecr upon the nuelews exeept 1o aften displace 30 0305900 Para-
sites were osially pelar or Taterogolar in position, seldon latecal,
Muliiple infertions were comunon but there were rarely nore

parasite may heem cHen-

than 3 parasites per host cell

Ineidence and le frarasiterin —Plasmadivn diviie
was encomniered in 239 of the 7% Ameiva ameiva examined,
Parazitemias were usuallv Tew, less than 195 maximom paras
sitemia ohserved was 13,257, Asexual siages only wsually were

of i

|Present,

TAXONOGAIL SUMMARY

Plasmaodinm diminutivam <30,

Diggnosiz—( Lrythrorytic stages from tvpe host. ALl sneasuare-
ments inogm. “:rmnr:,:q‘ trophicaaites very smadl, 1 % 0.8 - 1 %1,
wilh chromatin masses and barely visille thtwh:t] l.l.n"r ascxnzl
rrophosvites clongate, with prominent centeal vacusle, become
roughly oval as they reach sive of 3 % 2 nuclear division not
oceurring until parasiees reack 4 33 mature schizants rouned or
aval, 4.1 28 (54 » 5.0 2001 (3-4), with 4-6 ouclet in [an-
like aer angermens alons margio, with ],:mni'wnl mass of pale vellow-
grayish pigroent: yumetoeyies rare (in infections stud ied) : imma-
Lure ganme tmhn clengaie, not stained differeatially with lt‘g:u'(i I
son, with le tass of ploment: mature ganelooytes,
differentially wich regird 1o sex, round ta peal, 5.6 =07
i A0 (4, ususlly with single, sravish-gelden pigment ap-
gregation and several darker f-_’z’.llll."ll.‘h seattered chroughout cvie-

. 3 : _ plasm,  wsually without vacueles, with chromatin centralized in
yellow pizment looning the hadle of the Fan, The  jpaers- and disperseed in microgmnciocyies.,
(-
Figs. 1-16. [Plasmadiven enemidofhori Cavind. 3 19083] 1-4. Yaung asexusl stages in [||u|:z'\-l_c1r<_|n:‘. s, 5-8. Apparently mature

schizonts, in proervihrocyees.

9-14. Female gamctocytes in erythrocytes,

15, 16. \I I|.L galzeloeyles in erythrooytes,






A

P'ype host —Amelva ameivg pracsignis (Daird & Girared ) {Sauria,
Teiidae). Village of Guavabalila on the Rio Chagres, Calen
Provinee, Republic of Panmma (koown a2l fram Pacama Prov.
ince ancd L;hm] dove, Republic of Panamal.  Synilype  and
parasynlype preparations in the Parssicologicn] Clollection of the
Flovida State Muscum. Other parasvotype  preparations e the

Department of Zoology, University of Californiz, Los Angeles and
in Prof, Co O Garnham™s eollection, Imperial Cellege Fickl
Station, Silwood Park, Enelancd.
Hlemarks

Plasmaodivm disivadivem = shnilar Flasmadinm Wifan:
Scoren & Dagors (rom clweiva ameivca ameiza [rom -.rmtl
Vienemela,  Te differs, however, from the laner SUCIOE Very \'1:.3-

niftcantly in the shape of the schizons amd ganeoeyes, Inomy

epimen these characteristics alose are sulfient Tor the pl
ment ol the \-]}u.m'. from the Panamanian “borviguerro™ Tird
it a ey Epec Les,

DISCUSSION

Hlagmadivm cne mida et was desorbed by Carint (170
the tedid livard Cwomidaphors fom
State, Brasil,
Shaw 37 fronn 2 other Brasilisn localities,
Awmerva ameivn wneiva in both localities. Two differences are
appacent imoediately Between the deseripoions of ke Braeilian
populations and that of 1he Panamanian parasite,
af the Tirazilian strain produce e psendopodin
Panamanian stram, The geeatest diflerence is I gameleyte sioe
and shape. Carion deseribed macroganetocyies as 12 %0 25 and
micragamelocyies ax 9 ¥k while Lainson & Shaow stateed thae the
macregamaetocyte was DU X G0, sliohtly large
f*"ﬂ"']f"'ll:lﬂ'\ll‘ 'Ih.l,'x %5 I':lll':llh-\.h.l'r M EJII!"[II]" {“l('l
af gamewocyies suggest a siee of ~16 X 7. The gamelseyios of
P ocnenidapiori were described as “hanana-shaped™ {1, 4, 3],
Gamelocyies of the 1’;':|mmaman parasice cevtainly are not
Clhanana-shaped,”  slthoogh chey are wsoallv elomente, Mow
mpcrogametocyies are samewbat bulky 1145 aned miera-
gamerocyies are almost egeeshaped [Figs, 13, 167, Gametacyie
shape appears e Be ane of the Teast varialle axenomic charae-
ters among most of the malarias in Panamanian saurians, and ta
admit significant geographic vaviawon in chis chavacrer s dis-
tavhing. Bt it would be less satsfactary Lo give taxonontic dis-
tinction at the species level oo this parasite seledy becase 10 has
thicker gametacyoes,

Much the smne argenent s applicable 1@ the distinction of
i :!in."'?u-'l'z:':-‘:-:-r frmn P, pifaroi Scorea & Dagere (7)) from
Awm v gl somthern Wenesnela,
el By having clongate gametacyies, 13-17 3 6.8,
sehivonts with 6-12 mevozoites, which sarrounded a contral mass
af pigment (e, a rosetiel. A prominent vacuale was present in
Teth asexnal and sexual stages,

il‘l"]'l'_
g femniscates in Golas
Itowas next veporteed frany this host by Lainson &
and from 2 2ngd host,

Trephosodies
. ot seen e

i the inicro-

their tinstrations

{Figs,

1] |‘IH‘]." It was charactor-

'{.’ I'.-

anel reameledd

If ronmel maznetocyies were the sole
Fodimninsdioem,
of I

tivnme sehizonts [ Figs, 20-230 are fan-shaped at maturizy

tingnishing chararer of

then it would best be consielered 2 geosraphic:

P deminu-
rather
than in the form ol voseries, and they contain 1-6 muelei i ocon-
trast 1o 4-12 in P pefador. Vacooles
in the asexual stages of P, dimin

varizng frifngai, This, however, is not the case

o OTEIELeL TECURECT I'le'll‘_.'

ae. and the localuation of

=

Figa, 17.32, !
parently  mature schizonts,
male gametocytes,

[Piq_..l.l.‘a].fif'um. deeninsticoum s, 0, l"‘i_l.j.'g‘

2420, Tomnature

or recuent |.}' ntare

17-48, » L900;
FANECLOCY LS,

dra Mavlazon 13 Pasasia o7

chromatin as 2 band along the periphery of the vacuole [ TFies.
18, 197 is anather distinetion,

The other
fivwi showeld be

& Rudelph,

2amall New World malarias wish which 2. wf
compared are Plas
N2 e Maowiodi
Flugf, 1f The prominence of vacuole i Py
clistinurishes el gos reacily fronn those u[ lwith ..[ the
latter spreies, aned 35 as diagnostic of P as are ithe
very phwions ovioplasmic projections in the ase \uhl stazes of P
rivadliniirnm. Plagme: asenge and P. ehadinaram sehizonis
often have the nuelet arranged in orocilonm manner; this hos o
fenr obeerved o P dimdageicwan infections, The fanshaped
sehitconits of PLdimineticem appear o be somewhat more elongare
tan the similarhy shaped schivemts of PLowin .
oo of gameloeyies could

the ]Ju-u'

[REET

"

".p Lol

Leleareifies-
significant problen 3 host
q}r'c‘ilw were unknown, The smnetocvees ol P oriadie
P.owidiasense Din ivuanids? often
nuelens ce abuwl cguazl B size.

pese 4
rivein ol
than the lwos coll
tox of P dimiinndivum,
an the ather hanel, psoally ave smaller than the host cell muelens.
P numasense has veported fronn <kinks only i 3 orivinal
deseription by Cariei & Rodalph (27, Gamelacvtes were cle-
seribed ax 23 o dimueter, comparable ta those af P o
|

are layeer
Comelay

Tt

TRV
But the lap-shaped sehizonr illustrated by workers
wider and shorer while no
deserviption was given of similaritivs in vonmger asesngl s
With this reporr, F. eneviidu il
matloria kbewn o excend [eom Jil.ml inl
poveed M e presence of Placme
Fargomanian leards, anld iorecoent study
mchicated the accwrrence of Plasmediem
deseribed orviginally from Paeaea (900,

thise ks

than that of the Admeiva parasioe,

sRurian
Tamann. 1 have re-
i dipleplesi in
Faviigsanr eyoal. (B

rOnatedi,

bercesizies the 3ol

carliey

i = {rnrniai
in Bragahan loards.
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