
A:.f~.;J..1L P:'.OG:'.1:8& ~o?'r

b,:;1\.1'O l'iedic Stud/ i-To. 91: 'l'he Patl'logeriesis of Op;ist,horc;:111.g
yiverrini InfecJ(.ions

I.

l~rbid Anatonuc Chan~;~s in tIaturally
Infected Cats and Dogs in Udorn.

II. The Pathogenesis of L"l.borato;t'y
Iniec-"ed Cats

Pl--oject l'Io. 3.~

25601 

A 811; Hili tal~t Medicul :lesea~~ch Program:. .." ,.v. J!... ..I.S1.a

'r.ask OJ.; ~1ili ta~J i'Iedical Ressarch Program
S. ;];. Asi.a

Subtask 01: l'iili -r.ar'" Iiedica.l ~tesearC~1 PrO2"ram3~:-.sIA ('l'hailand) ,"

Repor-t.ing Installation: J. s. ~J-~Ek~rO i.iet,ical P.asearch
Labora tor-:! , J.\PO 146, .::i:in i!'r,,1.rtci sco ,
Cc1.lifornia

Division of l'Iedic.il

'3~ea:'ch 

Labor~tories

Depd~ ~m0"1t of Geographic Pathology

1 April 1963 to 31 i~~rch 1964Period Covered by Report:

Sylvanu,,> w. Mye, Cap-~a.i;l, USlU", 11CPrincipal Inv3s"t,igator:

Da.'.c E. Wykoff,

~jor, 

r-ISC.:Ci.S so ci..:;,te Investiga.l:.or:

of",".)~ 28 '"'
L"".;IjJ.I ()P.eports Control &yr~bol:

UNCL.;:.SSI:':'Il:.lJSecurity Classificd~ion:

504



..'-i.a S T:..AC .r

I:il.A'rO i1eclic S~udy l~O.' 91; '£he P.:lGhogenesis of ~.g.t.h!9..r..c~
nyerrini Infcations

I.

MOrbid .~a-toIiIic Changes in,i'iat1il~41y
Inl'ec,t-ad Ca.-l:,s :-:..nd Dogs in Udorn

ll. The Patho&enasis of Laboratory
Inl~dcted Cabs";

Project No~)A 025601 A. 811; ~lili ta ,. i"Iedical ri.esda+ch Progr~
S. E. Asia.' :

l'ask 01: tIili tary ~"ie.Jicd Resear<?h ProgramS "" .
i.l!.., As a

~ub.task 01: t-1ili tar:! fleclical :'.8 searcli Program
8;:';:..81.:" (-rhailand)

Reporting Ins-~al1ation; ;' S ' S""""'"'\\ l ".~"~ hu. ..,i,I'""!lY- t._ii.J.v J.' eQJ.c~ ""esearcJ.
Laboratory, Al)O J~¥6, ~&~ Francisco
Ci1lifol~nie.

Division of Me;:~ic~ r.esearch Laboratories

Depd.l'tment of Geogra.phic Pathology

'~rch 1964Period Covered by Repor"G; 1 b.pril1963 to 31

Principal Investigator: Sylv;;nus J. l~e, Captain, USII.li',

(/fC

Associate Il1V:3s-i:.iga.tor~ Dale ~~.

iykoff,

~jor, liISC

Reports Control Symbol~ I,iEDDH-28

] ;T'"'L '" -:;c i'TI.,v 0.1.';'_.Security Classification;

The objoctivo oi' trds study is -GO .:lescribe the histopatr!.ologic chan::es i11
aniili~s, naoturally infected ~tld l.lborator'f infected by OQisthorcr~ yiverrini, in
order to determine the p~thogenesis oi the disease in these ~tlimals. Ill. the first
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part of the study, caJGS wo:i.~e autiufJsiad in iJclol'n and studied histologically. ~i'or
the second pa.:i.~t of ;:,he study, ca~:;s and rabbits infected with a stanclal~c;. Lose of
metacercari.;.e a:..~e "to be stu,:-:.ie'::~ ::..t serial intervals following infection. In the
i'irst part of the study it was found "th~-t the suri,~cas of the liv'3rs of larger and
older heavilj" infected cats ':lere ill1eve:'1 ;:;:).{ar'&s the ed~ es J.ncl "c,~1;lt flukes could be
easily foun'l on macrosco:l)ic a}::a.mi;:l~tion on -the cut su:;.,iaces. ifuel'e not distended
qy ,~ fluke, lar,;a bil(~ ducts wel'C lii:ed ~ .:'olded mucosa wi th r~J1Y outpouchings and
crypts embedded in d3::lSe periductal tissue. J.;'ocal collections of l}rmphocy-r.es were
present al'ound larg9 JUC-GS and th3re .{as heav7 infil-Gration of eosinophils in some
cases. In heavily inf~cted cats smalJ- portal ai°~as W..3re dlso infiltrated by eosino-
phile. In a few ,::l.nima.1s there was an exudate of neutro~)hils anrl eosinophils in
flulce con-t,ai11ing" ducts. Consiil~rable scarring resembling bilial"y i'ibrosis was pre-
sent in the peripheral pe.l~ts of the liv9r lobes in some anir.lais. No bile s-t,asis
was noted. .11"1 the study 0 i.' the pathogenasis in l.:ibora"to:i.~.r infected animals 10
rabbi ts and 8 cats have been sacl-iiiced JGO Gate. Ijone of these animals l'lave been
studied llistologically. Stl1dies so i.'ar indicate that the lesions c'-'1.used. by the
li...rer fluke of Opisthorchis vivQrrini closely resenlble tl'lose c~usell by Clonorchis
Sinensis.
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Qbjecti:y;~~ '11i'10 objective o£ the i'il1st )al1t of. th"3 stully is to describe th.3 mor-
bid anatomic chances found in l'1ilt"l1.ral infec./Gion wi-t,h Qpisthoi~chis yivel'!:inl in
c.:tts. In .t,h3 second I:Jal't oi "t.he study, the objective t,::; to s.Gudy -t,he host 1;'~act,~on
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to kllOwn nurilbers 01 metdcGrcari~:e '.fi th lCl).o,m durations o~' infection in roder .GO
cribe the pathogenesis of '~lle i~i'ection.

.68.

:J2escription: ..!'or the i.il~st p~r-t. 0';:' -t,":J.e s-t.u;ly, 25 \Jil( c.lOl":1estic C..lts were obtained
irom r"llral villaC es a110urJ.d ":JC:O:;'1~l in Ifortl1eastern 'l"n..lilan2. -Ul stools were collec-
ted on each cat :i:O11 'three days d.-nd -the numbe:;.~ of e.::;r.-;a per gr.::J:1 oJ: faces We11'3 d'3ter-
rJineQ. £~ive of the cats we~'e sacrificed ;~~Q tIle ro~be11 0; WO1~S \.ere counted in
the livers of -these ca."ts. }'rom this ,iata t:la nurtlber of. e~gs ,?roduce~ per worm per
day will be estiIli3:ted, ;1l1C~ i'ro~:1 the cla-t.a 0;'1 -t.l1e nUJ,"ber oi eggs par r;ram/J:e.ces, the
roxmber of worms in the livers of the 11 autopsi3d cats will be 3stimated. In addi-
tion to stu~ring the 11 ca-ts which were completely ~utopsied and in which estii~tes
of a. nu;nber of worms weI'e mat::.e, 41 additional cat autopsies were iJe11formed by a
tachnici.::.n in Udorn. These animals have ;'10t been completely sGudied. i"or the
second part ol' the study, l'abbits and cats have been infected with doses of appro-
xim,~tely 200 metac~rciae. .rhese animals ar-e being killed at intervals from 1 day
to 1 yeaJ.1.

aQ£re§s: The tissue fl'om t.he 11 completely autopsied. ca.""s has been studied histo-
logically. Flukes were identi~"ied grossly in all but three of the 11 livers. In
[,lost of' tl'le heavily ini'acted live:'s, flukes were easily icL3ntifi31:1, i-dthin scarred
bile ducts on gross inspection. 'ine livers of heavi'3r ~nd presumably ol':!.er .cats
wi th large numbers of liver flllicas sl~o\le~ mild irregul~'i -Gf w1d scarring of t~e sur-
faces of tha liv~rs near "Ghe ed~es. lluk'3s a"c~e ~"ound in raoderdtely ectatic bile
clucts in scdrred portal areas. "rhe mucosa of tile duct ne.:lr the flukes is folded
a:ld there al'e :lany outpouchings or .Jrypts in the wclls. i'hase Cr'fpts al~e embeded
in dense collagenous scar tissue '..:hich surrounds the ducts. Iinmediately beneath
"~he epitheliw-~ oi" the duct, -Ghese are small Cal)illaries iThany of which contain"'
lal'G:e numbers of eosinoplrlls. 'l'he ilalls oi these laj.'g'3 sc:L~red ducts in most
cases do no"t contain haavJ i:~filtrates of lymphocytes or othe~ inflammatory cells,
how8v3r, o,~casionally there is a large no<iular collec"t.ion of lymphocytes. In some
cases tl1are is a m.lrked inclaillilatorjT j.'eactio-.:l at the ,junction of I:.he thickened and
scD.i'red porta:\. a:..'e3. with t:le liv,3:;" cells COi'JS. In portc.l ar:Jas containing ducts
which appe~ too smdll to cont.:lin flukes, "Ghel~~ is ilso ~~ incl~edsed aw)unt of
connective tissue a:'olli~d the d-'.lcts. In illOSt instances "Ghcre is a ~ore marked in-
flantill,~"GOrf reaction in tll!3 walls of'-these ducts "t,hall there is in .the large fluke
containing ducts. fhe infla,c::atory infilt:;.~at3 in "these c~ses is composed of lympho-
cytes, 3mall numbers of plasa. celJ_s an'~ eosino~hils. In a Zew cases thej.~e heavy
infiltrates of 'olymorphonuclear' :leukocytes .lna eosinop~"lils in Ghess smal13r portal
al~eas. In a few liv9:c"S t.here ::i:c"e exuda"'c,ss of polyiOOrpllonuclear leukl.ocytes and
eosinophils into the ducts. .i.'11d stimulus lor this e:;-~da.tion is not apparent, h(}~I-
ever, :luite fre~uently there is ~ ~ool ~f fibrinous looking matel'ial which appears
to have been excreted by ~he i:luke a:;;sociated wj_th these e~dates. 'rhree livers
showau e-~tensi-ve fibrosis in the periphery of the lobules with a great increase of
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fibrinous tissue connecting ;].djaeen°t:, f>ortal" areis; liowever, in none of these
I,:'ei'e bile plugs present and there did not aplJ'Jar to l:18 any re-Gention of bile in
liver cells. l~ec:"~osiso of the liver ~811s is I)~oG p,-'es3nt~ Progl~ess in the second
part of the study witllla.~ratorJ infectel cai;s .a.nd ra.';:)bi ts is sa°c,isi.'Clctory. Some
Celts and rab~~ts have been s..icrific9d but no histological ?r3parations have been

,
ma(J.e .

Swm!lary ana. Conclusiol).~: Infection \lith the liver l'lukes, 6:Jisthorchis viverrini
causes marked inf1~~~toi;r raaction i:~ the portal tissues of the liver \lhich is
as so ci:ii"ted with marlceil s~dl'rin;:- and £'ibrosis of the portal areas. The ducts which
contain flukes become ectatic and v.evelop many outpouchings of the walls. It
appca:'s that the degree of scarrir'6 and inflammation in portion al~eas is related
to the dUl';ation of infection an':: the severity of the infection.
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