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Infection by Flukes, Occurring in the Marine Turtle,
Chelonia mydas (Linnaeus).:
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{Flates T-IV; Tont-figure 1),

In two earlier publications attention was ealled
to eortain eutaneous tumors oecurrding in the

turtle Chelonin mpdas (Linnaeus) (Smith & : . 1
Coates, 1035, 1050).  Thess rowths, fibeo. A briel description of the gallbladder Jesions

] iﬂ!ﬁl‘iﬂl in churacter, are found distributed on

and of the fuke itself follows,

1

whichnmybaﬂ*fﬂultn!ﬁﬂu}:einfaﬂimnf
this crgon.

the neck and in the axillary, inguinal, eyelid, Infected’ gallbladders show & wide range of
conjunctival asd comesl regime, A a rle the Iﬂiﬂ“'wi"“ doubtless upon the intensity
4]

tumors have the morphalogieal eharneteristios of and du

benign growths; rarely doas the structure

& malignant change. In the majority of such

of the infection and the

suggest  hility of the tisanes of the host, part of the
fungm of the gallbladder may ﬂﬂﬂw thickaned

tumors ove of & blood fluke ean be demonatrited papilloratons change in solitary patches (Plate I,

ical study, giving rise to the hy- Fig. 1; Plate II, Iig. 4) or in eonfluent jrea Eu
pothesiz that blood EFL;JI:E Of OVE MAY 8l A2  rozses tal, Fii‘Ei-g:l}. A papillamatons hyrpar-

causative factors in the production of these  plasia of the musous mem, rane near the
jesiona. In earlier studies ova coourring in -  duot's entrance ity the bladder may be the

Mg moet conspicuous basion, the result of infestion by
from H, pE. o {(Leared). Reeent tresmntodes (Plate II,Fign.d.hﬁgle. Inconsequence,

tanecus tumors were identified as those som

studies of & number of these worme [ Migreall, d of I
1oy, ]H"\FB\:LII', indicate that this Mlsm the end of the gal
is the same as [ uiit eomstricium of Leapsd

lar

lder may appear
2 greatly thickensd and eneronching on the lomen
of the gallbladder (Flate 1V, Fig. 12) almost to the

Eﬁlﬂ‘} and the form deseri o8 (1054) 88 paint of producing s stenceds oF ohstruction. At
rediua loareding, The farm bed a= Ha-  times the sotire wall of the gallbladder partici-
palotreawus constrictioe ':LMd{ijm 1889 (=  pates in the lesion, In these circumstances the

Mezogimimug conelrivium Mont

designated as Hapolotrema mipoides (Monticelli),

li, 1800) isnow  ppithelium is thrown up inta papillomatous folds
(Plate ITT, Figs. 7, B), the mussularis shows in-

This formn is also & Blond fluke but found in un-  ereared ymounts of ennnestive trse and lymph-
other species of marine turtle Carettn carelia (Lin- o4 ooll infiltrmtion and the subesrass m
naeus) (= Thalaesochelys carete (Linnacus)), It oodematous, thickened, and contsin &
must be pointed : b the number of dilated capillars both vascular and
ariginal identification was tentative and hnsed on |_'rrthE.Lj|:. All sorts of § by dilated glands
the elispe and sise of the eggs, which nre strikingly  are furmed i thewmligﬂmﬁum. ften
similsr, = Relationships and identifiestions of ﬂn.nda penctrate down into ibe submuccss.
oW

be pointed out here, however, tha

warms have been based on egg eharaeteristios by

varioug taxomomists,

hesn noted o

Further studies of lesiong in turtles ns s reauli EErI!F—bM examined whish have shown
; o
?ﬁ!ghﬁ

of fluke infucti eartied on during the past
wear, have revealed m new form nfﬁpnpﬂhnntmm

disease of the gollbladder of O
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T

ver, malignant invasive changes have not
l?u.ntain approximately sne hundred

Ehe
of fluke infoction. Malignant change
readily be expeted sz o result of thess
elemiin mydas  ehronic hyparplastic changes. In order to de-
tertiine whether or not the papillomatous lesions
do beeorme malignant it will be necessary to have
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acoess to more extensive materinl than B avail-
nble st the present e,

The majority of the fAukes lie free in the dark
thickened, often inspissated bile of the
fected gnllbladder, F aften are attached
to the papillomstous fu.rt.a of the musous mem-
brane (Flate IV, Fig. 11). The parasites may lis
ety buried in the mucoss (Plate I, Figs, I, 2.
ra can be litéle doubt that the presonca of
flukes at the site of characteristic lesions of the
mueous membrane indicstes tht the underlying
cause of the dizeass arises in mechanical or
chemieal factors related to the mctivities of the
infecting flukes, Owva surraunded by epitheliodd
or even gisnt cells may be found in the mueoss
membmne or other parta of the walls of the mall-
bladder (Flate I1T, Fiig W, Muoous produstion
18 abundant (Plate IT1, Fig. 10).
The parasites from the gallbladder of (halonia
mﬂmhwhaanilnntﬁd“ﬂh'_ )
_%lﬁm 1039, A related species K. fnfesis-
naits was deseribed in the same paper, Aceording
to Priee, the identifications of “ Both B, indesic.
nalirand E. siniliz are in rach case hased -:-.r_.inﬂ:;nly
w0 specimens; conssquently it is not pozzilile to
determing the mmount of varistion within the
species.” A eolleetion of large numbers of the
galltladder form has afforded an opportunity to
:Ennlm just nuf]IIm a etudy for this species, at Teast
ml}.

laneecla
e D e . i tmacdenig coceflr
a in & FRgion., [ fa
the body can be extended into o minube © fail.
8 ;
o t
s

The worms are Iaina]aa.pe,tapa'_ﬁat
-

]:ika"ﬁmdugs
i here s n charasteristic h

in pro
dorsal gide. In contrasted specimens, the hump
15 more pronounced than in the extended forms,
On the ventral surface, the acetabulum s PIOTL =
nent and immedistely anterior to this sucker may
be ssen the genital ndge and pore,

The fukes are transparent and stained with
bile. They messure 1.2 3 4244 % 1.8 mm.,
with an averngn size of 22 % 07 mm, far fifty
epecimnens, Cutiouls without spines, smooth in
expanded wormas, with minute folds in eaptracted
spocimens,  Chral sucker g , MEEEUring
I40.2-342 microns in dismeter (sversge, 2634
microns), with Interal projections, The projes-
tions &re¢ prominent in the smaller individunls,
less g0 i larger forms but are neverthelpss s
r:umta.ntf fﬂ.tnmmﬂmlahmln;n. 170.3-385.8
mierens (average, $00.7 mierons), pre-equatorial,
Fro-pharynx laeking: pharynx 80-178 80170
mﬂmh; BELS O Enm‘ hle !wﬂE&&athrJing
&n on the stake of contraetion and expansion
of tha Intesting] i i

WOFITS,
to the postarior extremity of fhe :
pore subterminnl, dorsal: ex

shaped, branchin [fhmu::lga.t.a]y behind the pos-
terior testis, with the arms extending as far
anterior &5 the pharynx, Cenftal aperture
medisn, anterior 4o the ventral sucker and in the
region of the ecocal bifurention, Cirras pouch
elongate piriform, ¢ Eilunted owver or

vesicle Y.

[XEVI: 5

ﬂll'%l_lﬂ it front of the acetabulum, messuring
1 'ISEJ microna ¥ 150-£56 mierans {averagn
measurement 152 ) 4788 microns). Beminal

vesicle and pors ﬂ'mum T ot, Testes fn
posteror t.‘rurfi af tha body, placed one behind the
other or slightly oblique s the axis af the hody,
sometimes globular, sometimes sub-globular or
ovoid in shape, Anterior testis usually aenaller,
messuring 102420 misrons % 250-458 METOng;
poeterior testia 152-532 mierons in diameter. In
very emall forms testes and vitellaria are poorly
developed. Owary globular, $1-250 microns in
dinmeber (avernge, 250 mierons), sub-median and
tieulur in paaition. Ovarian G0
siting of Mahlis' gland, semingl receptadle, yital-
ling reaer'mﬁ[ ; r, and Laurer's m.llnm ;-'lmm‘ﬂdltalhnn
conziat of four groups of more or
Tollicles; two small Emuj:ﬁ af follicles are in the
aoterior pegion of the and present as two
distinet masses, one on each gide of the untﬁ:gua
between the scetabulum and phnr_?dx; bW
necta

lzrger extend from the um Lo the
extramity of the body. Main vitelline
eta pass medially into the ovarinn complex at

about the level of the posterior border of the
ovary. Uterus fills the entire intereccal space
oo By veli oy ablnes; Sesiiin
pregen . thi ed, om

nated, umﬁmgmthuuvmgeﬂﬂ * Td miarans,

ClommxmeT.,

The histo-pathology of trematode Infections
““’L:Ei lower wrt‘\elahrﬂumiu nﬁ«t well knowm. Tih:
canclition reparted o is In many respects no
unlike liver fluke infections in mammals (ses
Craig & Faust, 1040),

In sheep liver fluke, Faseinla hepatica Linnacus,

8¢ are ingested with- contaminated vegeta-
tion, Excystment. takee place in the dusdenum
whera the parasites penetrte the wall and m
i ceion M e o DL T
migration, pass iver pnpeuls
directly inhtheflilﬁeriuhuhnm. The mechanien]
irritation prodused, in the case of heavisr infoo-
Lims, results in necrosis end fibrogia of the Hver.
Such an infection in man may cause oystic en-
largement of the ducts, adenomata of the bilipry
epithelium, leneocytic and eozinophilic infiltra.
tion, nnd eventuslly the development of scar
tisspe. Often, in their wanderi through the
liver substance, the worms uce shapesss,
and the mechanien] damage ewuses atrophy of the
liver and the portal vesssls.

Loonl lesions of this kind be prodused by
otler Hyver flukes such umatie laneet fuke,
Dicrocoeliucnn  dentritienm  (Rudolphi), the oat
liver fluke, Opdstherchis felinews (Rivolta), and
the Chinese liver fluke, Clomorehis sinensis
(Cobbald),

In dicrocoeliinsis, sheap and other herbiverous
mtj.-'nem becoma infeeted by eating i and
other vegetation en laryna,
Whan eaten, auﬁ%—nﬁ exeyat in the
doodenuen nnd find  their way to the biliary
passages, often producing hypertrophy of the

ch sl . gEE Al AT L _n—r-'ﬂEF:.—bMT.i'-#—lﬂ-u_
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Text-figure 1.
Rhytidodoides simills Price. % 54.

e gt ﬂpit?ﬂ@tl o :ngy eating
8 nre ahii

fish poorly eooked, improperly cured, or mow,
harboring the enoysted stage.

In clonorchinsis, the larvas, E‘nl]u'.ﬁn%u
ment, make their way u%dl!.ahu ;i & duct
and migrate to the distal bile capillaries. Lesions

noed JE' such infections have been deseribed
Foaust & Khaw (1627), Hoeppli (1933 and

others. Thesa include the proliferation of hili-
ary apithelium, erypt formation in the bils dust,
Fmaplthe]ml fibrogis, periportal connective e
iyperplasin and fibrous  development  around
masses of egps infilirated in the liver snbstance,
Although the papillamntons disease of the
gallblndder of Chelomia mydas is stressad in the
preeent eontribution, there are also definite re-
gponses in the lver and biliary duets of these
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animals which will be discussed in & subsequent
TEpOTE,
BUsMART,

L. Gallbdndders of the mardne turtle Chelonia
mydas (Linnseus} were found leavily infected
with o fluke referred o as Bhylidodoides eimilis
Price, 1939,

2, Thesa flukes produce certain pathological
changes in the tissues of the gullbladder, %’hc
outstanding feature of these lesions &s » papillo-
matous hyperplasia of the mueous membrans,

3. The indusing thess lesions are
redeseribedd.
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EXPLANATION OF THE PLATES.

Prare 1,
Fig. 1. Birip of gallbdsdder mueows membrans
showing to the right & smull papilloms with
severn] flukes atlached fo or partly buried

im the mses.

Fha of inaide of gallhlsdder sttached
toe the liver. Note confluent masses of
papilloantos tissae; fukes Ge sitached or
purtly buried in the growth,

Frars II.
Fig. & Eninar.um of wvormal gallblsdder econtaining
ke,

Fig. 4. Thickened, shranken, infected gallbladder
with several sm illomats mesr the
entrance of the X

Figs. 5-6. Small contracted gallblndders infeoted by
fluke, Bhplidodoides similis,  Tho great
thickening of the mussss and srbmsooss
has ooourred near the aystic duet.

Prare I11.
Fige. 7-8. Lrregular b in of papillomatous
B L e B

Fig. 2.

Fig, ¥ Photo-micrograph of papillomatons reging

of hluddu-::'E ing [Fagments of ova ab

it & zrad b, Epitheliosd eolls surround
the small fragment_ at b,  » 190,

Marses of mueouns formed at the surface of

Fig. 10. papillomn. % 100,

Prairs 1V,
Fig. 11. Mitroscopie section of trematode Rhyiide

Fig, 13, Pm h af tl:%haq-ehgn mld of
infen - perplastic
muaesus membrang i= theown nto countless
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A PAPILLOMATOUS DISEASE OF THE SALLBLADDER ASSOCIATED WITH
INFECTION BY FLUKES, OCCURRIMG IM THE MARINE TURTLE. CHELONIA
MYDAS ILINMNAELS) .
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FIG, &

A PAPILLOMATOUS DISEASE OF THE GALLBLADDER ASSOCIATEDR WITH
INFECTION BY FLUKES, SCCURRIMG IM THE MARINE TURTLE. CHELSMIA
MYDAS (LINNAEUS),
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THE GALLBLADDER ASSOCIATED WITH

Fls3.
INFECTION BY FLUKES. OCCURRING IM THE MARINE TURTLE, CHELOMIA

FIG. @
4 PAPILLOMATOUS DISEASE OF

MYDAS TLIMMAEUS]




SMITH. PLATE IV,

FIG 1R

A PAPILLOMATOUS DISEASE OF THE GALLELADDER ASSOCIATED WITH
INFECTION BY FLUKES. OCCCURRING IN THE MARINME TURTLE, CHELOMIA
MYDOAS (LINMAELIS) .

= ol e S R e e Wi e




