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A11. REPTILES®

Leonard H. Billups and John €. Harshbirger

Asgessment of the incidence ﬂfi;_u_én#asiahn
repiiles iz difficalt due to the relafively small

namber of reporied cases, almost all of which were
dissovered in animuls held captive in zoos and
kerpetarivms. The near absence of veptile neg.
plasens discovered in Lhe fleld is probably due in
large part to the mwtusl avoidance betwers
reptiles and people plus an increased suscepibiity
of affected nimals to predators i infections,

 Recently the aumber of cases being reported s
been incrensing, partiolly as a resull of the current
emphusis on finding new experimental snimal
models for the study of human dissuses.

The gﬁﬂ_ﬂﬂ’.,ﬂfﬁg nlanecus neoplssms in
reptiles s not yel known, but surcomas have been
experimentally  Induced in  the snzke, Krpx
setaricus, the lurtle, Testudo fergfTelds, and two
lizards with the Schmidt-Ruppin straln of Rouw
arcomd vires.' ' Based on the similarity of the
Raws irus to avian leucosis virng and the close
phylogenetic proximity of reptiles to birds und
ratmmals, Dawe supgested in his review? that the
<hects of avisn and murine leucosis viruses should
he studied in reptiles, Subsecueently, Zeigel wnd
Cark* " discoversd C-type wvirus particles in
speeniz cells derived from a Russell’s viper with a
wyxofibroma in the connective tissue anterior b
tie heart, but the Caype virus partivie did not
“WW common Antigens with eflher muring or
evizn lewcosis viruges, Oncogenic properties have
it been determined for this RNA virus.

An Investigator should be cautioned that eu-"

furstong granulomas  in reptiles  often M |
“zoplusia.” For example, Mycobacterfum Ep. Gin
Froduce focal uniform histioeylic lesions which
Labe been mistakenly diagnosed s neoplusiu.
ihese leslons ean b easily differentiated from
"ruplasia by use of the Fichl-Meclsen acid-fast
w4t fo demonstrate the mycobacterla,
Limited available data suggest wide viriations in
e of onset of pecplasia umaong species and
itidlies of reptiles (Tabla 7). This conld be
“lleenced by o number of factors such as differ-
S In life span umang species and whether

ke UPiniens or assertions confuined herein are the peive

[reediving or capiive, but generally it appears ihat
neoplagia in captive reptiles occurs mere fre
quently in the older apimals, as it does in
mkimmals,

Excellent descriptions of the gros ang micro-
scopic featureg of numerous reptils neoplasms are
presented In  the literature sarveve by
Schlumberger and Luckd,” Schlumberger,™* and
Wadsworth.'®' ' Other helpful survevs are pro-
vided By Pege'® and Reichenbuch-Klinke znd
Elkan.'* Tables 4 to 7 list both published and
unpublished cases of reprile neoplasms on file in
the Registry of Veterinary Pathilogy at the Armed
Forces Institute of Pathology and in the Registiy
of Tumors in Lower Animals st the Smithsondan
Institution.' However, most of the discussion
section in this paper concentrates on the published
cakes. Bome overlap wus unavoidable among the
saven tables in an effore for completeness.

A. Neoplasims In Snakes (Serpentes)
1. Neoplasis of Epitheliol Grigin

Accordling to cases cited in the literature, the
majorlly of neoplasms In snakes are of epithelial
origin and most of these oceur in the digesative
system. Beginning with the ol cavity,
Wadsworth® reported a squamous cell carclnoma
atluched to the lateral border of the lower left
mandible, and Kast®* described the only known
teoth tomor In repiiles, an ameloblustoma in-
vading the roof of the mouth of 2 20-year-ald male
Frifon molunes. Ball'® reported bilateral malig:
nant tielanomas in the wpper Iabial folds ared =
thabdomyoma of the palate in the male of 2 maed
pair of pine simkes Pimiophis melanoleucts, Inter-
estingly, the female developed a subentaneous
malignznt melanama of the taink,

Proceeding caudafly along the digeative troot,
fo premary neoplasms have been discovered in the
esophiageal mueosa, In the stomach, Vaillant and
Pettit! " reparted a cystic adenoma, bur, based on
their description, the dizgnosis lus been gues-
tioned.” Two neoplasms of the intestines have
been reported by Wadsworth:! 9! an adeno-

be views of the anilers and aro oo b be construed g aifrcil of

FresEng the views of the Depariment of the Army or the Deportment of Defesse,
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circinoma in § canchrake rattlesnake and an
adenoma in a timber rattlesnake, Finally, Smith
and Belz'® described a curcinoma in the closes of
an adult corn snake which caused an intestinal
obatrue Lo,

Subsequent to the discovery of an adinn.
catclnoma in & Sy’ pine snake'?  Rateliffe
examined a series of 136 saakes of five different
farnilies that died in a zoological gurden,*® Forty-
five showed a sequence of pancreatic lesions
varying from smull focl containlng distoried and
dilated acini to adenomatold structures embedded
in 2 large fibrous stroma which had replacad all the
normal  parenchyma. In addition, 10 of 26l
sncrificed snakes showed eady stoges of the
discases. Metastases were never found, but local
invaslon occurred in the more advanced cases, and
Ratcliffe interpreted these fndings as 0 progres-
gion of stapes culminating in cancinonvas.

Cowan?! lists, without further comiment, a
benign hepatoma in the liver of a massurana 5 T
bile duct adenome in a black-nacked cobre. From
the records of the Philudelphia Zoologlcal Garden,
Bergman®? reported that a papiliary carcinoma of
tha bile dict of an East Indian water smake was the
only tumor found in 2,200 wild smakas examinad.
An adenocarcinoma has been reported from the
kidney of a ring snake by Patay.??

Melanomas have been deseribed severul Hmes in
addition to the cases in the two ploe snakes
already mentionad. Schivmberger and Lucké”
reported melanomas in fwo fermdle Pyihon reti-
crelatus specimens (Figure 1). The first python had
g rapldly growing, wlearated, bleeding lumos on
the middeft latera! surface of the trunk which had
Inwaded the vertebral bodies and the coclomic
cavity and hud meotustasized to the kidney, The
second python hud mueitiple suhcutupeous. non-

Helerografts to the anterlor chamber of the cy
were unsuccessful, Becently, Elkan®® presented an
excellent gross and microscopic description of 1
malignant melanama in g e Flarida pine snake,
Elaphe obsolata.

2. Weoplasng of Meseaclymet Orlgin

Snate neoplasms of mesenchymul oslgin appeis
o be lom common than those arising in opi-
thalinm, Tncluded 6 the known guses ate fibromas
and fibrosarcomas in the conneetive Hssue i
geverul species.' 13 *7?7 Tww possible muscle neo-
plasms have been reported in i smakes: an

Maliznant melanoma o e skin of »

FIGURE 1.
roticulafed pyibhon. (Mational Foologicsl Park,
Washinglon, D.C.. D Hans Schiuwmbsergzr, prosector,
AFIP Fhoto Mo, M-B1581.0

sbdoming! leiomyosarcoma®'  and a  rhabde-
myama,' ® The rhabdomyoma arose in the hard
patute, und the possibility of it being a teratomu in
which striated muscle had replaced the other
Liszies was also consldered.

As shown in Tuble 1, neoplasms invedving
hematopoictic tissues In snakes have been reported
seversl times, beginning in 1968.*' #*20 In the
most recent example, Frye and Camey'’ de
soribed  an acute Jymphatic  leukemin in an
immature male Boz consiriefor. Blood smears
taken prior to ewthanssia contalned large numbers
of lymphocytes, many of which were In mitosis,
Microscuple examination of tisue sections did nol
show imvasion of leukemic cells, The bone marrow
contmined the normal differentlation of erytheoid
wnd grannlocylic elements. Lymhoks cells i the

primitive reticulum oclls.

ralipnant melunomas located af difierent xi:vi\ golean  gradated oo manese hymplocytes 1o
LY

=g

B. Meoplasms in Turtles {Chelonia)
1. Neoplazms of Epithetiol Origl

Throughout the vast distribution of the preen
ean turtle, Chelosin wivgas, fibroepithelial papil-
lomas have been observed pringipully on eyelids,™
neck, flippers, and toil (Figere ). The tumaors
range from tiny epithelizl warts to huge masses, 0
cm or meore in dimeter, of suboutaneoss ool
meclive bsme coversd with several luyers of
keratinizing squomous epithelivm™ (Figure 3), O
of the parasitic trematode, Hepriofrema cof




‘striciwm  (subsequently  synonymized | with
Hiziormenn constrictim®?), were found in more
Mlan one half of the 250 tumore examinad b
Seith and Coates,® but they were not considersd
ogical slgnificance. Nigrelli and
hewever, found nemerous leeches, Gro-
brorehus bravehintus, asociated with the filri-
epithelisl tumors they examined. There was 2
Increased vascularity of the tumors procigal 1o
e leeches, and it was sugmested that himdin
saureted by leechas could have directly sthnuluted
e tumor growth. Green sea turiles also develop a
sepillomatous hyperplasta of the mucus membrane
of e gall bludder when parasitized by ihe Tuke
dhytidodvides simitis3? Musk turtles, Sterno-
Haenis gedoratus, develop wartlike papillomas,”
T WW&};&'MH& ngoplastis have been
eported by Tppen®® in different species of tors
fiscs. In one case he describes a renal adeno-
-eitoma with liver metasiuses In g Terripeie
feroling. The ofhar ease was deseribed 13 a thyroid
=Lurdinmngg in Cluypsentys picta, but it has slso been
'-;"'ﬂmr':lfd a5 a purathyroid adenoma (Tahle 6], A
“Hroid adenoam was reported by Pick aud Poll*®
5a Platenzpg groffrrm,

1o "Be of atia]

= Neoplating of Mesen eleversal Orlgin
Repored cuses of megenclymal tumors pri-

FIGURE 3. Microscapic soetion Lhratiphea papilben
Note epithelinmecovered lovse comnoctive fissie eores.

Gireen sea turtle (Cfelonir rredas). (Bhde conteiluicd by
@, H. Woddell, AFIP Meg Ma, 74-7641.)

trurily involve lymphoreticular tissues {Table 6). A
myeloprolifersiive diseasa, clarscteriped by an
intravaseular profiferation of Bigst forms of the
myeloid and erythroid cell soriss, has been de-
scribed fn o Mobile terrupin, Prademys olegurns.?T
The lymphaold cells were normal s determined by
blood films. Tissue sections revealed mitoses of
preliferating cells in the spleen, lungs, and intra-
luminal portions of blood vessels. Death wus dus
to pulmominy hemordage, probably secondary 1o
thrombosytopenia. Descriptions of bane marsow
and other lymphoreticular lisucs were ot e
ported.

C. Meoplasms in Lizards {Lacertilia)
{. Neoplasing af Epithelie! Origin
I it least one lzard penus (Laecerta), neaplazms
of epithellal origin appear 1o he relativedy
common®®  Stolk  described  moltigle  hyper-
keratolk nodules in the skin of seven facerta wwills
ipegimens which graduted into legons thal ga-
seribled earclioma planecellulire (squamous cell
carcioma) in man?® These leslons only e
veloped in anbizals exposad (o decrensed amsonts
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of sunbight; thos? maintained in direct sunlight
ware without peoplasms.

Epidermal papillomas have been described in £.
agitis*® L. pueralis (cited elsewhera),” aad L
viridis.*® Keratinizing squamous cell curcinomas
have also been neported in Tupinanbiz feguiein®!
and T nigropemctans.”

2. Neoplagms of Mesenchymal Origin

As in snakes and turtles, neoplasms of lympho-
reticular tissue of lizards have rarely been reparted
until recent studies. The first report of hemato-
podetie steoplasia in lizords was by Fwarl and
Harshbarger (1972)** Ome case was in a female
Esst Indiag water lizard (Hedrossenes anibob
nensiy) from the Amsterdam Zoo., Autopsy re-
vealed hepatomegaly aod splenomegaly, swollen
kidneys, and multiple whitish foci in the lungs.
Mictoscopic examination revealed infiltrtion of
poorly differentioted lymphoid cells in the myo-
cardivrm, spleen, kidneys, liver, and lunps. A

second case in @ Malayan maonitor Heaed (Fonog
salvator) had similar postimortem findings but was
complicated by concomitant disseminated grano.
lomas. However, the authors Felt that thiz case was
probably compatible with generstized hrmphosar.
comatosis. Other reported tumrors of mesenchymal
origin gre listad in Table 2.

. Neoplasns in Crocodiles (Crocodilia)

Except for the mention of & crocodile with
warts by von Hansemann (eited elsewhere),” the
cnly reported neoplasm In this family of reptiles
wis described in @ young porose crocadile (Cro
condllug  porosus) which showed symptoms of
central  pervous  system involvement ' At
necropsy, DEmorous rasses were dizcoverad on the
ventral surfuce of the cersballum, the right aurels
of the heart, and numerous foci were present in
the liver. The tumor was diagnosed as a primany
surcomi of the liver with metestases (o the heart
and Brain,
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Bland-Sulton®*

Conper®t
Frye ood Drutra®”

Heler {gited
clswwhore)”
Koch*"

Sehlumbeszer amd
Locka?
Sehwrargt !

Balk*”

Stoli?
Stotk**

Toart and
Harshbarger*

.1.
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Epocies

Indmn meaiter,
Fimaus dragaeis

Gl ponsser,

Jieloelerime Sufpecium

Analis cavolinensis
Lacerte merelis

L, agilis

Tegu, Tupimmnztis
migropaieialag
Tegn, Fupinanis

Festeixin
Locerfa apilic

Tpwen fguars
Laeerfa ¥irkiis

Egst [ndian wazer
Lizard , £ peiro crureg
ambsinciiis

Malayan mondszz,
Farmiug salvcrir

TABLE 2

Mo, of
animals

Bummary of Spontaneons Meoplasme Roported in Liznrds {Lacertiliab

Y

Dixgnotes Site
Enchandroma  Bomes, eervical
weriebeae, bumsd,
melararpais, hyeid
Melanoma “Tail, malseuis
[inmvasive)
Retleuiem eell  Mandibudar fulbd
BIFCOma
Fapilloma Skim, inguinal
region
Fapillonza Head, fromtal,
“parictal, and
occipiinl wgions;
thiorax
Sguamons el Gliagiva
carcinoma
Squamous el Bkia, forefioet
carcinama
Corcinomn Bkin
planacelfulare
(eouamanzs cell
CarcinoaTa)
Hepatoma Liver =
Multlple Vurtolicas, canidal )
osleamas
Lymphoblostic  DHsszminated
Dy
Censralzed Diigminaled
Iyphomitosk
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