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ABSTEALTT;

A new species of Besneitic, B, panamensis (Protozng

 Toxoplasmatidae ) 15 described from

two species of Pavamanian lizards, Bosifiseus basilisens (L) and Ameivyd ameico pracsignis { Baird amnd
Girard ). This is the first report of Besnoitiz in Papamaz and the first description of the genns in a
puitkilothermic host. Infectivity of the new species For the mouse, humsler, and manmoset s reported

andd dizenssed.,

The: existence of Besneitia in Panama has
been 1'1-:_-ugm';.r,oﬂ un[}' since 24 .“il“]]tl'[ll]ll'l' 1963,
when a female basilisk lizard, Basifiveus Dasi-
Tvcus (L.}, from the Bio Lagurto, about & kin
Fromn the river’s month { Coldn Provinee ), was
found to be infected, Subsequently, five in-
Forcdgml :i[r:-:'iuu'nr; ol the i-.ll'j]',t! teiicl ['li'.ﬂ]'d.
Ameiva ameica pracsignis | Baird and Giraed )
lecally known as the “borriguers,” were taken
at Ouebrada Bonita, o the  Transisthmian
Highway about 17 miles sonth of Colin.
Sections of heart, kidoey, lung, and spleen
revealed large, thick-walled cvsts condaining
numnerous organisms which resembled toxoplas-
matids. Morphological studies and the results
af andmal infections sugeest that this parasite
represents a new Besnoifia, no species of which
has hitherto been deseribed froon o podkile-
thermic host.

MATERIALS AMD METHODS

The infected lizards formed part of o larger
collection, most of wlich was taken by rifle with
A2 caliber long-rifle dust shot. Some lizards were
canght in hananu-haited teaps, perhaps attempling
be eat insects feeding on the bait. Thin Blood
smears were routinely prepared from shot speci-
mens i the field at the time  of callection,
Since all collecting sites woere within easy driving
distance of Panama City, lizards were hronght
promptly to Gargas SMemorial Labaoratory for b
ther processing. Organs were examined by grind-
ing portions with a little saline in a hand-operaied
Ten Broeck tissue grinder and examining the resalt
ing suspension under the microscope.  Besnoifia
trophoroites thus released from their evsls appeared
as smad], crescentic bodies which moved by Hexion
and closely resembled Tosoplasma, Tlssues wene
alen fived in Tormol—denker, sectioned at 6 o, and
stwined  with  hematoovlin—cosin or tetrachrome.
Some of  the salipe—tissoe sespension was also
wsec withont  Forther manipodation to inoealate
experimental animals,
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Genus Besnoitia Henry, 1913
Besnoitia panomensis sp. n.

Hosts:  Basiliscus. basiliseus (L) and Amicfea
areiea pracsignis ( Baird and Girard ).

Locality:  Rio Laparto and  Quebrada Bonits,
Colan Provinee, Republic of Pamama,

Specific diagnosis

{-\.':\.l.h ovil or circular in cross section. "tr.l}' -
poar lotusl. Found in lone, kideey, heart, splecn,
Cysts in heart measure (in microns} 177 by 14t
(range, 115 by 90 ta 254 by 156 ). Cvsts in kidoey
measure L3 by 108 (range, 66 by 62 10 221 Ly
L4580, COuater Laver of evst wall 2.5 1o 30 x thick,
Matore evsts confinn thomsards of crescentic bod-
h;".r.n-:.--ri. crescentic bodies 1)1]||:|||;]--i]]i11:|;_'4_,.:';
measure (o mierons] 7.4 by 15 (range, 70 b
LA to TF by LG, Free troplosoites in peritoneal
exudate of exprrimental mice crescentic, spindle-
shaped, pyriform o oval, measure 7 by 20
[range, 36 by 14 to 105 b 270,

Parasite infective for mouse, lumster, and mar-
mwsel, Nob infective for rab, guinea pig, rabbit,
pirenn, or rhesus monkey.

Trper specimen: A section of kidoey of Basiliveus
Bepsilivens, stuined with tetrachrome and containing
nnmmerons evsts, in e collection of the Parasitology
Section, Corgas Memorial Labovatory, Panama, R, I

s,

DESCRIFTION OF CYST

Cwsts i lizard tissues are oval or cireolar
in sectional outline {Figs. 1 to 4) but also
appear not infrequenthy lobed  (Pig. 50 A
series of 30 selected at random in the kidney
ancd 50000 the heart of the basilisk licard |,_1!||-
most heavily infected of the positive lizards)
rave measurements averagiong 156 by 124 40
Ondy vval or circolar sections were measured.
Cwvsts in the heart were somewhat larger {177
by 140w} than those o the kidoney (134 by
Y w1 Such measurements, of course, can-
ool represent the true three-dinensional  siee
or shape of the cwsts, but thev indicate an
oreber of magnibude which i3 asebel in making
mterspecific: comparisons
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Frovres 1-6.  Cysts of Hesnoitia ponamienss in kidney of basilisk lizand. Tetrachrame stain, % 220,
L Small cyst swrounded by pronounced cellular infiltrate. Note glomerular tuft, 2. Large cvst, acomm-
panicd by diminished cellular infiltrate, The clear spaeet arcomd the mass of proliferating bodies repre-
sents an artifact of shrinkiage due to fixation. 3. Laree hiloeular cwst. b AMultiloenlar cvst. 5. Lohulated

eyvstbowith slight cellular infiltrate, 6. Cyst containing infolding of auter wall.
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Feoome 7. Semidipgrammatic drowing of a
tvpical cvst of Besnoitia ponomensis. The space
hotwreens the cvst-wall cvtoplasm and  the  inoer
memhrane represents  fixation  shrinkage.  CY'T,
evst-wall evtoplasim: 1M, inner membrane; N, ovst-
wall nuclens; O, outer layver; P, mass of crescentic
hoelies or trophozaites.

The evst is composed of three distinet parts
{Fig. 7). These include {1} an outer laver of
dense, hvaline substance, the inoer surface
of which sometimes appears to stain dackly,
(20 alayer of cvst-wall evtoplasm, occasionally
seen to contain noclei, and (31 a thin inner
membrane which is in intimate contact with
!]Jf: ITHARS [lF I.l'f?[:lh(h‘.l:litl"h- :l.!“! ETl"'I:E'l“:'HI.!?L' rei-
maing associpted with the latter during fixa-
tion shrinkage. The thickness of the outer
laver ig irregular, usually measoring about 2.5
to 340 e but sometimes no more than 1 . The
cvst-wall evtoplasm with nuelei s not seen
m every section.

Un oceasion, a cyst appears to include an
irregular mass ol dark-staining hvaline  ma-
terial (Fig. ). This is believed to represent
a tangential section through an area where
the onter wall is flattened or infolded, the
included matter being actually continueus with
the outer laver.

Most of the evsts are unilocular | Figs. 1, 2,
3, 81, but the cceurrence of hilocular cvsts
(Fig. 30 is nobt ancommen, and  multilocular
cvsts [ Fig, 4] are sometimes Scen,

Same cvsts are accompanied by a very mild
cellular infiltration consisting of round cells;
probabdy lvinphocyvtes, and macrophages. Con-
nective tissue cells mav be present and ocea-
sionally an eosinophi! (Figs. 1, 2, 4, 5). The
cells mav surroumd the cvst in section [ Figs.
l. 2} or mav be limited to a portion of the
autline (Fig. 51 They probably represent a
reaction too cyst ruphare,  although morpho-
logical evidence of this was not unmistakable

3, JUME 1R&5

in the present material, Frenkel (18961} has
deseriled  and figured a2 mach more intense
cellular infiltration of ruptured cvsts of Bes-
aoitia jellisont in hamster retinas,

{':}'SH have been seen in the lizards most
commonly in lung and kidney, less frequently
jli ]"'3|.'|. H.lll.:l. Si‘ﬂl"l‘[l. ’J.‘l.‘ll":k' ]?Id'ﬁl' nol t:ll.-'l.'tl I'l.l..l
served in sechons of intestine, liver, sonad, or
brain of infected lizards, nor have Giemsa-
stiined bload Films taken from these revealod
any other stages of the parasite

DESCRIFTION OF TROFHOZOITES

Inteacyvstic trophoeeites from lizard material
are quite uniform in size and shape. In sec
tioneed tissues they measore (in microns) 7.4
by 1.5, with a range of 7.0 by 1.4 to 7.7 by
1.68. They are banana-shaped or crescentic
with ronnded ends (Fig, Sua, v ), almost straight
(g, 8wl oar boomerang-shaped { Pz Sx, v,
The cvtoplasm stains densely with eosin bul
l]n;: rllll;_']i,'ur ]rliilL!TiHI 1.‘31((,!!‘{ 1 }u'm.ttln}lin |11|]_1.'
faintly,

The organisms found free inomouse perito-
neal fluid exhibit some variation in length and
width, The average of 21 living organisms was
(in microns} 6.7 by 2.3, with a range of 3.6
by 1.4 to 10.9 by 2.7. Thev are, in general.
creseentic in shape {Fig: 8), k. pos) o spindle-
shaped (Fig Sa. b, c. g, b, i}). Ove end may
be pointed and the other rounded  {Fig. 8d,
e, £1. While alive. the orpanism may contract
somewhal and become pyriform (Fig, 51 mon)
ar oval (Fig. 8}, It may move in a helical
path by flexing the body accordingly (Fig. S0}
or one ﬁil‘l::. 1y }Il‘l;,“llliH‘ flattened -:Fig. F:-cg_l.
The body mav flex strongly in o comma-shape
and remain this wav for several minutes at
i time (Fig, Bt).

Besnaitin  poramensis exhibits the gliding
molion  desceribed  Tor lfl!'.'ﬁphlsmiltids in @en-
eral, In peritoneal Aoid, the parasites are freed
tranmatically [rom their host cells. It is not
unusual to observe o disintegrating leukoevte
ATTVITE s
attached to it. Parasites can also attach firmlv
microscope  slide.
trophozoite initiates motion by raising one end
and waving it about inoan exploratory Fashion
while the other end remains fixed to the sub-
stratum. Then the organism detaches  itsell
and glides away inoanoare, a straight line, or

many  as ben omoving  parasites

to the glass The  auict
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a helic. Halting, it may revolve slowle on

its lomg axis or flex itself soddenly,

EXPERIMENTAL INFECTIONS

Mice

The intraperitoneal  inoculation  of gronined
lizard tissues containing trophozoites of Bes-
noitia pandmensis into adoll CFW white mice
has repeatedly resultid in Fatal infections. The
mice appear normal until the dth o Sth day,
when they develop rouglied fur and apathy.
Fecal material is unformed and hody tempera
bare drops. Death ocenrs shortly thereafter,
usially on the Sthoor Gth davs, At the time of
death the intestine is inflamed wal the vessels
of the mesentery are dilated, The spleen s
cnlarged  and  shows  light-colored  ischemic
areas. If an antopsy is done anmpt]}', intact,

livee Besnoifia can be demonstrated by dlirce
examination of spleen and mesentery, Other
organs appear normal oaned Parasites have not
been found lw microscopic  examination  of
brain, liver, heart, kidney, adrenals, or eervieal
hemph nodes of infected mice.

On the 4th or Sth day after infeclion a peri
tomeal exndate is formed, 0.5 to 2.0 ml of faid
being recoverable from o single mouse.  The
Fhiid s rich in granulocvtes and round cells
anl containg free trophoenites of Besnoitia,
The largest number of parasites is to be found
in the ecarly exodate; if the monse survives
bevend the 5th dav the mamber of demon-
strable  trophozoites in the  peritoneal  [laid
diminishes rapicdly,
mainlained n this laboratory by passing fluid
dravwn on the 4h or 5th day, diluted 1 : 4 in
normal saline, Toe intraperitoneal inoeulation to
e e,

The steain is t.'1|1'r1'|1r'|:;-'

Hamsters

Two voung hamsters weighing 72 und 82 ¢
were inoculated intraperitomeally with perito-
neal fuid from mfected mice. Alter 21 daws,
with no signs of disease ar distress, both ani-
mals were killed, The peritoneal cavity con-
tained no Anid or exudate. Brain, heart, Tung,
liver, spleen, kidnev, and intestine were see-
tioned. The limg enlv proved to contain a
sparse number of Besanitic cysts in varving
stages of developmment, All other organs were
histologically negative, Tn the lung, the para-
sites were foumd inogiant cells with woelear
hvpersegmentation and an even-staining hlne
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Froone B Camern Incida drawings of tropho-
eoites of Besnoftic panamensis. a—t, from living
specimens 0 Freshily-drawn peritomenl  theid, of
mouze; u-v, from sectioned muaterial, tetrachrome
stuin, trom Hosilisews beoasilivens

cytoplasm, resembling megakaryoovtes.  Ten
evsts (the total number in one Jongitadinal
section of gy measured an average of 1029
by 785 u (range: 6153 by 574 to 1722 by
6.6, These measurements are, in general,
staller than thase given for natural infections
in the lizard. The hamster lung cvsts are prob-
ably, at the age of 21 duys, stll capalle of
further growth.

Marmaset

A f]L]-L-;lI:H]aI marmoset, Saguinnsy geoffrogi,
was inoculated intraperitoneally with o sos-
pension of ground kidney and hing tissue from
an infected Amedfva Heard, Six davs later the
monkey was found moribund in dts eape aned
was killed, Some 2 ml of periteneal fhaid were
recovered by tapping the peritoneal cavity be-
fore opening the animal. This fluid contained
tarme numbers of free trophozoites of Besnoitio.
Mice subinoculated intraperitoneally with this
material died in B to & davs, exhibiting a
periloncal exudate containing many parasiles.

Animals which have heen inoculated with
positive Tiard tissues but withont suceessfully
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vstablishing signs of infection include puines
pizs, both adult and newhbom, pigeons, rabbits,
a rhesus monkev, and o white-faced mwonkey
[ Cebms capucinns imitator).

DISCUSSION

A definitive record of the nomenclature of
the genns Besnoitin has been given by Jellison
(1956} ; it need not be reviewed here,

Four species of Beseoitia are accopted by
Levine (1961), They mclude B Besuoiti
iMarotel, 1912} Henry., 1913. of cattle in
sonthern France, Portugal, and  portions o
sonthern Afvica; B. Bennetti Babudieri, 1932,
of equines o soultherm Fraonce, Swdan, South
Africa, Mexico, and the United States; B
tarandi (Hadwen, 1922)  Levine, 1961, of
reindeer and caribou in Alaska and B jellisond
Fremkel, 1955, From the white-footed
monse, Peromyscus manicwlatus, in Ldaho, B,
Jlf:ill!:i.?('l‘f.'il ]ia‘\ ﬂ]‘uﬂl }_'II:‘{'T. |'I;":]_“H'EI'_"I:‘[ f'r(”'ll b1 “EMJS-
surmn | Didelphis) in Texas {Stabler and Welch,
19611 and from a rodent { Mizroxes) in Pereo
i Jellison et al., 1960},

With rerard to infectivity for experimental
animals, B, panamensis most closely resembles
B. jellisoni in that monse and hamster are sus-
ceptible wherens rabbit, adult guinea  pig,
pigeon, rat, and rhesus monkey are not. On
the other hand, B, besaoiti readily infects the
rabhit, in which experimental infections can
be maintained f_!’:ll.ﬁ', [ 9600 .

B. jellisoni is reported to parasitize hamsters
heavily, often proving fatal n 8 to 12 davs
{Frenkel, 1958), In contrast, B panamensis
prodiiced only sparse pulmonary cysts 3 wecks
after a heavy  intraperitoneal  ineculation of
voung hamsters, with no accompanyving clinical
signg of disease.

In addition, B. jeflisoni is fatal to newhorn
guinea pigs; B, panamensis produced no evi-
dence of disease upon mjection into 2-dav-old
guinea pigs.

Attention may be drawn to the difference
in the size of cvsts in the natoeal hosts, Those
of B. jellisoni in the deermouse achieve a very
large size indecd, up to 2 mm in diameter when

rl('t'1'-

mature { Frenkel, 19567, The cvsts of B pana
mensis in the lizard | Basiliscws and Ameica)
aree much smaller, ranging from 66 by 62 to
254 by 156 p and were never visible to the
naked eve. (Cwst size is probably determined
by a number of factors including the attributes
of the surronnding host tissue as well as age.
The wild infections were thought to include
matlure cvsts, but the guestion could  hetter
be studied in the laboratory under contralled
conditions., |

It is entivelv possible that an fmeomonelogic
analvsis of B. jellisoni and B. panamensis will
shoy them to be closelv related. Until such
informatiom is available, however, it would ap-
pear more nseful to give specific status to the
Panamanian form;

ACKMNOWLEDGMENTS

My thanks are due to Mr, Henry Van Horn,
who assisted in the collections and to Mr. Pedro
Ortiz O, whe kindly prepared and stained the
sectioned  material pictured here.

LITERATURE CITED

Fresken, |- Ko 1935, Infections with arganisms
resembling Toroplasme, together with the de-
seription of a new organism. Proc. Sixth Inter,
Cong, Microbiol,, Rome, 1953 5 426434,

1956. TPathogenesiz of toxoplasmosis and
if infections with ormanisms resembling Tovi-
plagma. Ann, New York Acad, Scic 6d: 215
anl.

[91. Pathapenesis of toxoplasmosis with
a consideration of cvsl rupture in Besnoitio
infection.  Survey of Ophthalmology, & (4,
part T1): 7RIS

JeLison, W, L, 18956, On the nomenclature of
Aernoitin hesnoiti, o prodozoan parasite,  Ann
MNew York Acad, Scin 6d: 268-2T.

L Geesse, aso B S PeTersox. 1960,
Emmnmonsia, a fungus, and Besnontin, o proto-
eoan, reparted far South America. Bol. Chile-
na de Parasitol. 15 46-47.

Levine, N, 1. 1861, Protosoan parssites of do-
mestic animals and of man, Buargess Publish-
ing Company, Minneapelis, 412 p,

Pons, 1. W, 1860, Stadics on bovine besnostio-
sis with special reference to the acticlogy.
Onderstepoort ] Vet. Res, 28: 265356

STancer, H, M, anp K. Weron, 1961, Hesnoifia
from an opossum. [ Parasit. 47: 576




	p1.jpg
	p2.jpg
	p3.jpg
	p4.jpg
	p5.jpg
	p6.jpg

