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Malarial Parasites of the “Jesu Cristo” Lizard
Basiliscus basiliseus (Iguanidae) in Panama
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Tizard Beofieny basliicas in Panama

« 3 parasitized Ly Plaswedivm basilied and Pooeclifotense sp. new,
Foobasilized in this hest B characterized by schizans containiog
414 gneresoiles, with schizonls parasisizing proervchrocyies con-
raining aere imerozaites than Uhose in ervihrooytes. Asexual para-
sites lack cvtoplasmic peajecticns, while mature gametocyies are
round ar oval witl regular marging,

AYNOPEIS, The iguanid

HE malarial parasites of Panamanian basilisk lizards
have not been deseribed  previeusle, altho reference
wits made in the Annual Report of Gorgas Memarial
Laboratory Tor 1964
basfived Pelace and Peres-Reves in Basiliscus oitiains and
A plumifrons collected in the vicinity of Almirante, Bocas
del Toro Provinee, Panama, Duwring my survey of hemo-

1 o the presence of Plasmodine

parasites of Panamanian lizards, | encountersd 2 specics
obf Plaseiedinm In Basifiscws basifisous, one of which can
be assigned 1o P Sasliocd, and one of which s undescribed.
In view af differences of the Panmmanian P
favilised between strains reported from Mexico (41, British

Cerdaln

Honduras (27 and EI Salvador ©2), it & descrilied in

detail helaw.

MATERIALS AND METHODS

Basilichs were collected  lve by hand or from nammal ceaps
in wvarious lacalities of ventral and eastorn Panama, and brooght
to Corgas Memorial Laburatery in Panasma Cily for examina-
ton. Thin smears, prepared by clippicg mes of Heards, were
limesl in abselute methanal and stained for 115 ke with a 110
cifution: «f Ciemsa at pH R Slides were exemined al BOO
anel LOD w0 el devmersion, aned pholomicrographs were taben
at LMY »0 Strain molations weree made by inoculation of blood
framn infected lisrds into jovenile basilisks which had remained
negative foe blood  parasices for 940 months ino the laboratory
Dreseriptions . Lelow are based  pelmarily upen stady of naoeral
mfectivns followed for 1.6 months in the laboratery.  Measure-
ments of parasitcs are in micra. Schizon were considered to be
Tappavently omature” when sesmentation seemed te be fmesinen:
or was abgetved. Mean differences were evaluated by the Stodent
t-tesr, with po = 003 considered  significant, and T LK) |
highly sigrifieas,

RESUILTS

Plavwedinm basifisel rom Besiliseus basifiscus in Panama

The descripiion which follows is based wpen 4 natural
infections, the hosts of which were collected  Trom these
localities: E1 Aguacate, Panama Provinee: Madden Forese,
Canal Zone: Achiole, Colon Provinee: and Sasardi, San
Blas Territory.

ERel T

fooaehiclerse 3 charseterized by the combination of proomi-
nencly pigmented, lavee schivonts containing 36-36 merozcites and
eval or round gamerocytes which are aboul % larger than those
af PoBesdlieri.

FE-schizents of P basfiaed were observed cotnmmonly i thrambios
evtes and  cecasionally e lvenphocyles, and appeared early In
experimentgl infections indoced by blood inocolation.

{rophozoides. The smallest stages ave approximately 1 in
diameter, sguarish, with no wisihle eytoplasme: mediun-
Blue cvioplasm:  becomes  visible  when  the trophoxoite
reaches 2 by 2 [Fig 41 no vacuole or plgment is present,
Luarger tophosoites are rather elongate, with pigment rep-
resented by g minute, dark doc.

Schiizoatss The smallest inucleate schizonts are 4 hy 35,
with scanly pigment, deep red nuclei, medinm blue eyto-
plasm and no vacuele (Fig. 3). Apparenty mature schiz-
onds (Fles, 72120 range inosiee feom 428 e 326, £ 5.2 -
0.1 by 5.8 = 0.1 {N =

means from individual inlections are %4 = 04 (N = 233,
B 204 (N =253):66205(N=23) and 45 = (.2
(N =23]).
type ol host cell, rather than representing peographic
varialion: the mean number of merceoites from sehizont
in provrythrecytes {(Figs, 10-12) s 0.4 = 03 (N = 45,
while that from schizents in ervthrocyles (Figs. 7290 s
0.3 [N = 531, a highly significant difference (1 =
09607 Schizonts are usually (805 fan-shapoed ;) oceasional

1000 . Merosoltes range from 414

The variation in means s correlated with the

b =t

schizons are elongated, or have nuelei arvanged in rosertes
or morelae. Pigment, deep golden in hue, s always
present, but in lesser amount when proervthrocyles are

rarasitized,

Gametecyies,  Immature gametocytes are oval or slightly
Dk
golden pigment sranules are loosely asgregated 1o form

elongate [Fig, 13}, often with irregular borders.

a central mass. As gametocytes mature, they hecome oval
fusuwally, Figo 130 or vound [Figs. |4, 160, with smnaoth
barders. Tigment wranules, 10220 or so are scattered over
the cytoplasm, and are alwavs present. Maore mameto-
evles range from B-10 bw 3-8, £ 80 = 01 x 66 = (1
(™ o= 0l Macrogametocytes [Figso 13, 16) stain deep

blue: their nuclear area s a prominent pink, as is the

nuclealus, which is usually rather small, }-'li(:rnga]nnanyL(:h

{Fig. 11} stain deep pink, and the nuclear elements appear
coneentrated inoone grea of the parasite.
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Froerpthracytic Stages. Tn all infections studied, unpig-
mented schizonts contuining 10-16 nuclel were commonly
seen i thromboevres (Fige, A series of 11 averaged
125 1.2 nuclei. Tn experimental infections established
by blood inceulution, EE-schizonts appeared early follow-
ing paleney and persisted thruout the course of infections,
Crhecpsional schizonts were seen in lymphocyees, but mmest
were an thromboovtes. Nooparcasites have heen scen in
fixel cells of sectoned tssues,

1-37,

Sypes of How Cells Pavadtized, Tn b oinfections studied,
.-;[-him.m were fownd in procrythrocytes (76, 76, 20, and
W) and ervthrocyies only. Young parasites reflected
similar distributions in the respective infections. A single
traphogoite was seen inoa stem cell. In 2 infections, gameto-
cvtes oecurred inocrvtheooyies (34 andd 1009 or
R h1'q::'.:,'lL'5.

l}]'l’_}-

Effects wpon Host Cells, Young asexual parasites had no
discernible offect upon host cells. In 3 infections, schizonis
cavsed no distartion of either host cell or its nucleus: in
2 infectons 1% of the nuclel were displaced slightly., In
ir1f(‘-:_'l;<:|n\ where hoth schizonts and Eamelocyies oc-
cupicd proerythrocyvies primarily, schizonts distorted both
|1mt cell (80% ) and its nucleus (96%0, and olten {485
displaced the Tater. In this intcmm::, gamelocvies also
clistortedd (929%% and s nuclens (100%%,
displaced the nucleus [84% 1. Distortion wsually resulted

[$3 T

the gl andd

in apparenl disorganization of the nocleus. Tonoan infece
the efects were
RN

were less commoen, and the nuclens less often displaced

tien which was confined to ervthrocvies,

dilferent: distortions of cell (32%7 and nucleus
In this anlection the distordion was Jdue e the
withh ne chwious

rsazally

PHEE
parasite pushing  against the noclens,
disorganization of s contents.  Scementers were

and less oflen Tuteropolar (5%

polar (9355 in position,

or lateral (2%, mmong all infections. Gametocyvtes werp
polar [98%) or lateropolar in positioan.

A nd, very different Plaswodivm was found occasion-
ally in B basilizews which differs from all known specics.

Aceordingly, T designate i

Blasmodium aehiolonse [ Ty

Piapnodas A
el

specics of Plasmadium which produces large
round o elongate schizonts containing 36-56 nuclen
and oval or round gamelcevies. Both schizents and game-
l<1(“_.'[irh contain ]Jr-mnlru nl cdark ;_ﬁc};c_lc]] ;j|_¢_{mc~:u ?Il'ﬂﬂllli'?i_-

aggregated no drregular central masses in schiconts and

1||5].I{.‘l'5':.‘d as 30 or more granules gametocytes. Para-

Figs, 1-16, Plannedivm baifived Trom Bucdliens bosiliscus.

1-3. F;f‘:]'li:f.l":-l'ﬂﬁ in :EII,'I'\-."I'II}I_;-{_'_'_L'H:'_‘«._
1. Trophezoite in eryvibirocre,
i, 0-0. Immature sehisents in ervehrooyvoes,
7-89. Mature schizonr: in ervtbrocyvies.

sitized erythrocytes are hypertrophicd and distorted, and
their nuclei are displaced and often distorted.

Deseviption: Trophozeiies. The smallest rophosoites are
2 by 1.5 roughlv triangular in shape, with the squarish
nuclens bordered on 2 sides with a small amonnt of very
ple blue cvteplasm: plzment is lacking but an indistinet
vacuele s ousually present. As che trophozoite grows to
2 by 3, it clongates and the deep red nucleus appears
HEN l'i.:l-‘-'ul'L]'.l{"'l.'J (Fig. 171, A minute, dark doc of pigment
Is present in ht:n]:ulmm::a]l:f:i which are 4 by 3.

Sehizonts Binucleste schivonts 3 h}' 3 oweore n]::-'.l::".'l_'.d;
as nuclel divide, the schizonts hecome rounded [Figs, 18-
207 and most nuclel assume s peripheral distribution.
Pigiment granules aguregate into -3 dark golden, adjacent
clumps which are usually contrally located. These often
luse into a large, irrcgular mass.

Apparently mature schizonts  (Figs. 21.24)
by 0-03, X 13.2 = 0.4 by (0.9 = 0.2 in size,
B6-56, X 468 = 11 (N = 230 squarish nuclei.
shape is usually oval but may be round ar elongale,
ment is alwavs present, and prominent,

1015
andd contain

v

Their

Pig-

elot-
Tt

Cameleevies,  limmature

gated,  with

mametoeyles  are  usually
piomenl  granules  loosely  aosressied
# single, peripheral, golden mass. Matwre gametoeyies
PFigs. 25-38) are oval or round, with dark gold nigmen
granules scattered  generally  througheut the cvieplasm,
X 109 = 01 Ty
Macrogametocytes (Figs. 23, 26)

Dimensions vange from 9-13 by 8-11,
26 = 0.1 (N = 300,

stin pale 1o medivn blue; their nuclel are represenced
by pinkish wreas larger than the pigment mass: a single
nucleolus 5 usoally evident. Microgametooytes [ Figs, 27

281 are unstained: an oceasional pink huoe possibly -
sults From diffuse noclear elements: oo nuclenli were oh.

served,

Evoerythrocyptic Slages. No exoervthrocytio stages were seen
altho an infection was [ollowed for % months in the labora-
tory. “Tissues were not examined for this species.

All

Topes of Hort Oells Purasitized. ohse rvedd

were 1t ervthrocyvles,

prarasiles

Effecis upon Host Cells, Both schizonts and gametocyles
distort host cells and displace their nuelei  (08-1008)
Host cell nuclet are often distoried J3201% 0 Hosl cells
are hypertrophied, wswally in their width,  Position of
schizonts is usnally lateral [BE%] to the host cell nueleus,
while gametocytes are alten polar (B8%),

Figs, 10-12. Mature schizanis in proerythrooytes.

Fig. 145 Nemly mature F gametocvie in eryehroovie,
Fig. It Mature & gametocyte in ervthrocyde
Fig, 13, 16 Maiure ¢ gametocytes in erythrocyte and pro-

o x'Lhruwl:* respectively,
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T‘J’j.l:’.' Hast;  Basiliscus basilecns [Lannacus] {Sam'in,

Touanidae ).

Type Locality: Achiote, Colon Provinee, Republic of
Parama.

Ceagraphic Hange: Knowno only from the type locality
Locaiion of Tyjes: The tvpe shde is retained at present

m my collection, Paratvpes are depesited in the Dept. of
Aonlogy, Univ. of Calilornia, Los Anseles, and with Prod.
PG Garnham, Imperizl College Field Siation, Silwood
Park, England.

Tneidence and Levels of Pavasiteria. Althe incidence
studies on the Panamanian saurian malarias are not yet
completed, preliminary examinations revealed an overall
wlection rate for P, basliscd of 259%. Tn the Achiole area
s prevalence Is higher; approximately 50% of the basilisks
were Tilected with Poobasifiser, P r:r..":!r*h’?i:.ff:_, which was
found only at Achiote, parasitized about 20% of the
lizards collected from June 1o August but was not detected

in other monthe, Abour Lall of e lwards infeered with
Pooachiotense also were parasiiized b P, basificed.
Parasitemias in P baslise natural infections usually

were ab levels not exceeding 1000 parasites /10,000 ervchen-
cytes; the highest parasitemnias recorded were 1063 and
LOZSA0000 ervthrocytes. Experimental infectons of P
fasifier did not exceed 200 parasizes 10,000 ervihrocytes,
The maximum parasiternia of P gchioiense observed was
242.10,000 erythroeytes, in the single acute infection ob-
tatned,

DRCTISSTON
Plusrodinm achistense B similar 1o 2 other New Warld
saurian malaria parasites, P f."'ri'u.f.!'{:-j.f-:}r., Carini and P

falli Tellord, in that it has very large schizonts, It s
readily distinguished from both by s c-:mgiqunth- ovil
ta round gamelocytes; those of P oenemidoplhior are clon-

gate, while P balli usually has clongated, l:]m:.L Tamelo-
eytes. P halli usually lacks pigment; it is never promineat,
That of P enemidophori s dark rather than golden as n
£ achiotence. The appearance and  dimensions of 2,
ackitofense are very difTerent from those of the ather New
World sawramochas: P diploglossi, Po lorvidene,

P. mexi-

canun, P frofiduri, Poobeltrani, P brumpti, P gonatodi,
Pomorvulum, and Poguralentum, Gametocytes of Pooackio-

tesige are more likely to be confused with those of P
basilise! than with those of any of the sauramoebas, bt
those of P, bawilisel are about % smaller in both length and
witlth, and have about hall @s many piement granules
dispersed in the ncr:-]ﬂm;rr.-.

Plasmodiver basifiscl in Basiliveus basiliscws differs fram

Figg, 17-18. Plasmediva eclidotence fram Besilfissws  hasilisous,

AL hose cells are ervthroeyies,
Fig. 17

=]

Troplioeaites.

Poofasiliced as descnbed Drom Basfisews citielus by Pelaes
and Peree-Reves (4] from Veracrog, Mexico and by Gamn-
bam (27 frove British Hondurss in 3 impertant characters,
Mervororte mumber in B sdtdatus varies from B in B
basiliseus it ranges from 4-14, Higher counts in the latter
specics reflect parasiczation of  proerythrocyvies.  Mere
merozniles i sehizonts ]'?".I.I“I.‘ﬂ |r|1h; At vt tha aeyies
have previonshy been recorded for Poosasal I:f._l and M
awrnlentum (61, testifying to the necessity for considering
ervthrocyvie maturily when stgting the number of mero-
solles characteristic of saurian malarvial parasites.  Both
Pelaey and Perce-Reves (40 and Garnham (20 reporwed
cyloplasinie processes Inasexnal parasites, and freegolarily
i cutline of gamelocytes, which are deseribed a5 oveld
or clongated, Foobasilisei as described here did not
cyloplasmic processes at any stage, and  drregularite of
gametoeyvie marging was observed only in bmmature gameto-
ales MAMature sameaetocyles are l;:ﬁ]".‘:-j"l-jl_l_‘.!Ll_E}-‘ ronnd o c,;-v:zl!
never clongaled, in the Panamanian lizards.

Merban and Coatney (3] reported P basilisei fron
Igwana iguana of Bl Salvador to have 6.0 meroraites in
with an average of 7. They
maeragametiooyles as clongate, and microgametoeytes as
rregularly shiaped.

Production of civenlating EE stages in experimental in-
fections cstablished by blood inoculation i known from
only 2 oother saurian malaria parasites, P vicanare (80
and P. Lxocrvihreeoviic schizonis have nol
been reported previously for P Basilised

feave

'\l:..l'l._ﬁl:lfl l:‘_u! }I]'j(?l l;'.-!':-_i('.TI,.)I’_‘:(E

searsdiony (50

I wish particulazly thank Ses Ienry Yan Horm oand Noe-
Lerto Crnereero of Gorgas Memorial Lahoratery for cheir help in
the field. This stady was supperted in part by Gorgas Momorial
Laboratery, by Momedieal Science Suppor: Grans (NTHD RR-
CFOZ1-03 from the Division of Sponscred Rescarch, University of
Flovida, and Ly the Florida State Museom,
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