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ARSTRACT

(pisthorchnn viversini nfeenon be dusocidied wih severs! Hepalobilinry desases,
howeves, few meparts have deserihéd exteshepatic lesivni in spistharchiasis, Hers we tnvesmsigadl
hasropathologmcal end mrmunopstholegical chanpes of the g1l bladder and extrahepanic bile duil
m-relation 16 the wlsasity of O viverri infeetion tnd emtibedy responses both befnre and after
prigiguemts] treament i an antoa model, Totalty, thiee limedred end rwenry muke seiden Sy
luustere: wers divided imo 4 groips o 80 Thay were infiested with 29 (grawn 1), 50 (gromp 2)
el 100 (growp I melcermmive, respecrvely. The donttyl o Lo 4) was fed salize. The
amrruals were ssenifized. five per group on davs |3, 7, 148 and 30 pasrinfection (pL), then every
ponth wngl te owelveth month. Dunng the experiment, e bunstors were treared with 3
vonsecutive desss. of prapiquants (500 madkg) ol the end of the & ol Worm count, feenl
e voush fene per gram (EPGY), amtibodies W exeretory-secrcrory (B9), somusic and cpp
antigans, Enmumokistoshamical staining for Cpiithorchis anlipres shd hjzﬁwmn1mnl chimges
ol the pllbladder and exteabipotie bile duct wers eiamined

The *~orm recovery rae befnes treatment was relatively stahle with ar reenall of 50 84,
35T Ve mna AGT T for groupa |, T oaad 1, respectively. Thes) wiom recoveries wore not
stabiftioully myziGeant moong the ¥ mbected groupy duning the cocrse of the o pimmsedy, azusite
4880 e Tooom were [l seen ot mansh | ol el tifeseed Dimmters ol groun 3 sod 3 bat in 3
wut o § Banuters of group | T TG was lew at mants | i, thes gradiunlly remesed ba g peak
i triesnth 4 for groups 2 il 3 and weh & for roup L. Juna=stingty, significant reduction of (s
et EPGE wias teen after (et paaks i groups 2 and 3 bue oot in groap 1 Owerstl, i ooerelatisg
beraetn worm fordsn and earmtepondieg EPG was foind s-all mroopd In sdditon, mveme
correlulion was observed in the mosa EPGworm and wom burden {r= <542, F < 001 ),
Miliyvariote mmbyss revenled thal the memn EPG/wonn of srong | was sipmificanily bagher than
lhﬂitﬁl’m 2 sl 3 Jusing fhe course of iufection (ANOVA, P< 6,05) The EPGEwerm wit
highly correlated wiffs the cvmesponding EPG {r =744, F <081). Nowom o sis were found
atter pramousniol treamment.

The antibody responses wore-first detovted s carly. a2 12 days ofier mfection. Hamsters
that were mfected with |00 MC snd S0 30 showed higher antibody lovgls than thess of I3 MC,
disring carly Infoction ¢nfi) ! monts ni. Then (he anibody evrls were increased yapidly tha
plitedu o) approamnately tonth 2 pi. aod, thereatter, were welatvely swble in all moups, The
Key words: Oninthorchis viverring, paibology, pathogenesis, gallbiadder, cxtrabepesic beis ducl,

sy rEemee BT TS FNG saresss srilern: M noe s el I b ree b




suerige sulitody kevels s cpp sod samafic, bes not s B smgens; wer sigsifesily lighet is
hamiterd mlected with 25 MC then fose af 30 MO and 100 MC. thess antoady sespoiises:
paticularhy to e and ES antigens, were not vorrelared with Wyrm Burdcn ar egg ourpet. Cherall,
Bighty unithedy responses’ wers fuuu:i'mm:lu.-, S, somati; and egg duiligens. The dntibody |evels
to:-cash anirgen wers gradually dechined aftor treatment. howeves, they were il hijhisr thiy
tigrtesd enmmal al the end of ihe exprment.

For pathiological study, eerly histologicnl changes of the gall bingder extrahepAlic
bl dnets’wers sculd inflmmousieey reactions,, inchudieg congestion, wewmephil snd Jater
sosnophl infirsnon. This riaction wes eleatly obscrved by e gall (Haddlers of prowp 3 and 4 o
dyy 7 und on day 14 Whereas for group 1 e exouhepatic bile dicls exhibitd sech ehangeh s
early ah day 3 pd, Clwome leson, melmding pononuciesr cel} infiliratisg, o= Iy perueeretion
and fitwaghs, were gindunlly obsenwd thercattor Subseste nfmmution wis sive seen T some
nnimale, expecially by group 3. Mast cell hyperplveis was cbtarly ghysrved aller oo mang posts
nfsetion nnd wis sepldly Aeclined afterreatnent. M gessadomatig intlimmitmn was sem, The
verall pntholegneal chiiges of the extrhopntle Lile duse weey snurs \eviers than thase of e gall
blndder at e sme dose mnd pencd of infeetion. Tl o periking histologries! abages i the
wlirgmie ifectvon ware perithietal Thovsss, ssvere visnemacien sl lliafie and dilation of lbe
extrabepatis Al dust Mier pranquantel teatmom, the sivrementionad paiboiogies wepe
regiesied. partienloely infamunaton, e seereion and ductal dildtoion. Howsves, fitromi
was the ocly lesion that wis stili omderiiely prominen aiter & smib post-trentimess

T gincidate the pathogenssis of (piithoiehisassocizied biiary pettedopy, parnsite
antigens were fovmd i the bric of mfecied Winsiens by menny of nescblaning wid gel
diffusion, Moregver, tha ilagens wers also chiorved o e Silkary epitheliun, sl surtuttnding
‘tisglie and; for the less eutent, the fiver a5 enrly ws day 3 pa The prosenco of sirisite s
wiirg firand stosp witlt pévem isflammatory ool infilestion. Ty pddibion, differsm parasie
‘antigens wore demortmted 10 the feeted serom.

| The overal] r2sults cleardy demonstmle that pathologiest chanres of the gall hiladdier and
sxtmhzpanc bile duct did occur in experimental £ siseris infection end & dependent on
wlensity, especially at the ealy Stage, snd dursnion of ihe infection. The lestons wwers
imnmmpuhulngm kn p_nméuq. This = fhe first repom of = sequentinl =mdy of exvahopatic.
lesions i experimental opisthordiasis

Ky words: Upisthorchis viverrini, pathology, pathopenesis. gaiisladier, extrehepetic hife diset,
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Abgaraet Ciatiblstder and sxtrahepatec bils duct changes i Opisthorchls viverren
infection were imvestigated in hamsicrs infocted with 25, 30 and 100 ingtacercaras; respeetivelyl
The animbls were sacrificed on daye 1, 3,7, 14, 30, 60, 80, 120, 150 wid 180 post-ntection
{p.i.). Barly pathological ehanges were acute inflammatory reachons which wese clearly seen in
thie gxrrabepatic lie ducts #5 eardy 2z day 3 pa, Alter that, monanuciear cell infilimsion,
epithatial hyperplasm, moous hyperscretion. gobict cell metsplasia and fitosis were gradually
ohyerveld. The severity ol these lesions was dependent on mtesity Of the infection during ths
early stape amd (eached a platean ot approximately 60 days 2fler infoction. Thersaller, prominel
ehionie lesions including Abresis, ductsl dilasan and bymphoid 2pgecgation, were relatively
shmitar i all infected groupe. Oversll, the pathological changes of the extzahepatic bile duct were
mere severs than those of the gallbladder at the same doss and period ol mfection, '
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Liver fluke mfeclion cxssed by Opistharchss wierrini, (} felineus and Clonorchis
FIRENSis FEMAIRT 3 mﬂ;ﬂ: public heslih prohlem in diany peris of Easterm Enrope, b Far Fast
and Southeast Asia' 1n Novhessi Thailand, an endemic sros of ﬂ;llﬂlllbl'ﬂhlﬂﬂ& an estimated 3.8
million people sve infocted with O, viverrinf ina Tecent survey. - This infection is assaciated wilh
a nmember of hepatobaliary r.h.hmn:s. weluding chalenmbs, obstructive jaupdice: hepstomegaly,
cholecystitis mnd cholelithinsiz.® Morcover, both crperimental and epidemialogicsl evidence
almngi}r implicatics the livar fluke infection in the etialoav of dwlmngtmanmna, the hile duct
CANSEr.

Various aspects of the patholowcst conssyuenoss of QL vverrmee iofection have been
atudicd both in man and cxperymental samal medels. However, mest repotis descnbe only
ntrabiepatic lesions atsocisted with the infection including epithelial depquamation, @Mltﬂ
hyperphisis, poblel cell metaplikia, slenomatous hyperplasi aned periductal fibrodis ™7 while the
tecompanying sbnormalities of the galibladder smud extrahepatic Bile duet have reccivied little
anenition. Diiensin and oibers ' firm desenbed gallbladder sbnormalities obaerved by ulrasound
in prticnts wath & wverrind infoction. Recently, commumity-based mﬂmmﬂmﬂmaﬂ Thai baruid,,
ukinyg witmscnagraphy mmid cholecystography, demonstrated a dmmatie increass in the frequeney
and severity of pallbladder divesse, specifically wall irregulasity, sulargement, bile sludpe, and
ot ﬂmcnm nmmig apparently healiby individuads with modemte and heavy O viverring
mfection. ™' ¥ Fallowing anthelminic meatment, many of the gallbladder :hnnnnuimw mre
eliminated, as indicated by the reduction of the lenpth and regained contractility."” While these
studies show clearly that O viverrint is closely associated with gallblndder shnormalities, the
pithology and paibopeness of the gallbladder disease remain anclear. In sddition, the
eximhepatic bile duct, which is also the inhshitat of the liver flukes, has never bean studied
before. Since it is not possibie 1o obwain ssymptomatie galtbisdders and extrahepatie bile ducts
from infeted people, we therefore andertook a histopathalogic study of the gallbladder ind
exmralispane bile duct in a hamster miodel infocted with O viverrint. This ds the fiest sequentia)
sty Thut describes the hisologic changes of the gallbladder and exdrahepatic bile duet in O,
vivegrrin mitetion.

MATERIALS AND METIIORS

Parusite. Metacercurine were collected from cyprinoid fish captured from a natiiral water
rescrvoir in an endemic ares in Ehon Kasn Provines, Thailand. The whole muscle, fin and tail of
the ligh, after remaving the intemal ongans; were chopped snd digested with (07 ¥ HCE-pepsin
solution fior | hout # 37 °C. The digested materiale were filterod through 3 sieve of 0.106 min
Uiameter and waslhied several tmes with nomal ssline in 2 ssdiment jae. The metacercanac of O
viverrint were identified and collocted under a dissecting microscope

Animals and experimental design. Onc hundeed sl sixty male Syrian golden hamsters
{Animal Unit, Faculty of Mcdicne, Rhon Ricn Ihuw:tmjr}. age of 6-8 weeks, were gged
throwghout the experiments. The hamsicrs were divided into 4 groups of 40 as fellows; group |,

2 and 3 were infooted with 25, 50 and 100 metscoreanias hy infragasine intubatiun, respectively.
Group 4,3 control group; was fod nonneal saline, The animals were kept 5 to'a cagg, housed
under conventional conditions, fed 3 stock diet (TP Lid, 'l]:mlmﬂ}:tﬁ walered ad fibitum. The
maintenance amd care of expmnimental znimals complisd with the National Experimental Animal
Center guﬂ:hnnh for the humene s5c of laboratory animals Five smimals from each group were
sacriliced on days 1, 3,7, 14, 30, 50,90, 120, 150 and 180 post-infection (pii.).

Pathologicul study. Hamsters were weighed and ansesthetived with ether. Blood was
drawn from the heart. The gallhtadder and cxtrehepatic bile duct were examined for pross
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abuomualities ang thep carcfilly miccodissscial. The diszscted specimens were imasediately
phiced in Camoy's solution 2nd fxsd overmight 28 3 *C. The gallbladdess and sxirahepatic bils
ducts wire processed separately throush 2 sories of shsolue ethanol 2ad xviene, ind embedded
i paraffin. Sections were cut snd toutinely stined with H&F, sivan blue-PAS and Masson™s
mchrome for s histopatholpgscal study. The fiver was also excised. weizhed and kept in normal
sabite B wont counling.

Defermination worm couns, Waorm cowirs wers detommme! by direct lemimg of the
lywier, as will az the numbes of wornms sesn in the histologie sectioms of the patlhladder anmd
expanepanic inle duct

RESULTS

Pa rriuu!rugiﬂl date. The average worm recovery rate in the hamsters infezred with (),
vivgrrin In group 1, 2 and 3 fram diy 30 1o day 180 poi. wus SO%, 35,2 % und 46.7%,
respeetively.

Grross Tindings.

Comrol groug; The gallbladder in contol uninfected gronp (growp 4) showed a
trunsparent will with varying amount of bile. The extrabepatic bile duct which Includes the main
comuon hepatic ducts and the cammon bile duct was sinall und transparent, Its tatal lengih wis
approzimalely | om from the duodenal junction. The gallbliedder and extrahepuiic bile tuet in
this group showed no gross sbnormality dunng the 180 days of the study,

Infected groups < The appesrances of the gallbladders and extrahepatic bile ducts in group
|, 2anil 3 were unrerarkable grossly dunng the first 14 days pa, From day 30 and on, the
paliblnddes and extahepatic bile duet wall were shightly opague, especially in group 3. The
severity of the opacity incressed grodunily with the durstion of infechon. [owever, quantitation
or, semi-quanijisiion of ihe opacity of the gallbladder wall was difficalt v justily depending upon
the stage of contractian. In chronic infections, particularly from day %0 onwards, the most
striking gross lesinng were ohserved in the extrahepaic bile ducts, Thess included duetsl
dilatation, lhcreased opacity (thickened waill) and periductal nodule fonmation, Clunlititively, the
severily ol these chanpes wis mare pronotncs in group 2and 3 thaw'm group 1. Opisthorehiy
worms were commanly seenin the gallbladders smd extrahepatic hile ducts, especially in group
1, Typical pictures of the gross lesons of the galibladder and extrahepatic bila duel in control
and infected groups are shown in Figus 1A B

Histological findings.

Control group: Histologically, the gallbladder of the hemster consists of 3 Tayers; the
musosa which maludes surfece columnar epnthelivm and lamina propria, the musele and the thin
seruss The exirabepatic hile doct slso contains 3 layers but with 2 ssanty lomina proprid A few
tymphocytes were seen in the lamina propra of the galihladder. No significant change was
pbscrved in both the gallbladder and extrahepatic bile duct of the hamaters in the contol STOUY,
except a mild mononuclesr coll infiliration =t the cystic duct junction of ke galihladderin some
ammaly dunng the experinent

Infected groups ; A summary of the main histologics] changes of the: gallbladder and
extrabepatic hile doct of infocted hamsters in group |, 2and 3 isshown in Table 1. Druring the
first woek of infection, there was no obyious microscopic changes of the galibladders in all
groups. Mild edematous villi, congsstion and & fow neutrephi] infiltsation were frst obscrved m
‘stime harmsters m oy 2 and 3 on day 7 and on day 14 po ingroup 1A small number 0F
wosinophils were also observed. Mononisclear cell infiltration including macrophages,
bymiphocytes and ]:ﬂ:a.-.‘rrm cells, increased graduslly, sspacially i group 2 and 3, vmi] the end of
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the cxperiment. Milil Ghrosis of the gallbladder wall wes seen from day 30 onwards: Epllht:hﬂl
hyperplasia and mucus scoretion wers nol so georminenl in infected galibladders. The mucosa (hil
lying i contact with worms showel stiophy 2nd gobles cell metaplrsiz, The ubove pathiological
changes were more severe in the exnahepatic bils ducts than those of the galibtadders oz the
samae perod and duation of the wiection. These metuded epithelial distortion by Juvm[l; fluke
hooking. which was seen in the extrahcpatic bile duct a3 2arly & day | poi. Acute inflsmmation
wae clearly observed an day 3 iy group 3. Monoyoelear ceTl infiltration with sibucioe
inflammation wis more prommnent i the extrabepatic bite dool wall fnall infectod gronps from
duy T whereas plasma cclls were dlsarly observed on diry 14 pi. onwards. Epithelial Ryperplasia
with-arypieal epithelial meg mmd mutotic figures were apparent aller |4 duys of misction.
Huyever, opithefial colls thay lining in contact with the liver fliukes were flanmed. A few
periductal glandular formation were aiso scen, Mucus hypersecretion waa ahserved along with
an increased number of goblet cells: Fibrosis of bite doct wall ss revesled by specinl smm.ug was
clemly sedn on day 30,

Fromm day 30 omwards, Cpestharchis oges wore found in feces of infected hamsters
Mature flikes wore Lying in elose contact with the exiratieputic bile ducts muecss mate thag
those in the gelibladders becaisie of the small siza of the former. However, there was no
epithelial desquamation seen in all groups studied. Souch shove histalogical ehanges were
gradually incressed in the severity ina manner of dose dependent and reachied & platean &
approximately day 60 pi. in all infected groupe. From day 60 oawand, stbacute inflammation
disappearsd and monuniclear cells were predomitant, Plasma cells were ohaerved in the laming
proprig of the gallbladder and sround the extrahepatic bile duct wall, Eosinophily were seen
threughout the stidy bl il was pol & severe a5 in the liver (Sopa & Kaowkes, unpublished
datg), The most obvious lusological chanpes of the extrahepatic bile duct in chronic
opisthorchiasis were ductal dilatation, peridoctal fThrosis anild mononuclear cell infiltration with
lyephoid mpsregation. These changes wers relutively similnr, cspecially in the group 2 and 3
the cud of the experiment. Numbers of mast eclls, 38 revealed by alelan blus-PAS staluing, wers
Aneteased fin both the galibladder and the extrabiepatic bile duct wall, especially al the areas where
muces secretion was prommnent. No ege or worm granaloma was observed m the gallbladder and
exirhepatic bile duct i all hamsters in this study. Representative phatomicrographs of the
Iistologieal changes ol the gallhladder and extrahepatic bile dutt are shown in Figure 2 and 3,

Tespechively,
' DISCUSSION

 Opsthorchiasis 1s 3 magor pubbic health problem in Southeast Asia, espesially in
Nuortheast Thailand and 1s associated with several hepatobiliary diseases. The pathologic
eomsequences of the mfoction in the liver are well rocopmized; huwever, the histological chanpes
al ﬂlz.:g;aﬂhiaﬂ.ﬁﬂ' in opisthorchiass was briefly mentioned == only severe inflammation.” The
present study has added on ths murphologic changes of the galibladder and. particularly for the.
first tithe, the extrahepatic bile duct m O, viverriné miection.

This sequential study has chown that morphologic changes of the gallhladder and
extrahcpatic bile duct did pocur 2s catly 2 day | pi in the latter which was chamcrerized by
epithelial distortion by the juvenils fluke’s sucker. During the extly phase of infiction, the
histologic changes including acute or subacute inflammeation, edematous villi, imcreased mucus
secretion and goblet cell metaplasiz, were dose dependent as hamsters in group 2 and 3
developed more severs Tesons than those in sroup 1. This scute phase (up to day 30 pu.) might
b thereg:]lsufmlmi mmnafﬂfmm:mmwmmkﬁadhyﬂmm
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Nukes‘as previously sudoested by Hou™ md Bhamampravati ami athers” The mure SEVREC
lesions of the exwrahepatic bile duect than thase of the salibladder support this h}rpnmems, since
the munber of worms found had more close contzer with The mucosa in the fotmer than in il
lstler in this 2tudy, Texic substance(s) may he miszsed from (), veverri, thouyh not yet
identified- Bl severl parasite protéinsyes roleased in the Cxeretony- uc:m:-:l:}r [ES) products have
heen shown (0 be involved in the pathogenicity and immume cvasion'™ " Park and athers’
wemified 4 1sotypes of cysicine proteinases in the ES products 2nd crude éxtmcts of ' C I-F-P:P'.I'I.h_k,
the close ralalive of O viverrine Inaddinen, the 24 ¥Da proteinase fom the TS smducts
eahibited the most potent r:}*lﬂh:mnitj to Chiness hamster ovanan cells 'l'ti::r.r study, Cysteme
proteinases arc adea jeperisd in wiher liver flukes, 6.8, Faseials heparica, '™ Therefore, this
enzvme miy be involved inthe pathegenesis of batinry lesions in the liver fluke infection,
Besules the mechanical and /or toxic substances releassd from thie parasito, the
irnmunﬂlﬁ mechanisms which responded 10 the Tiver fuke infection may also provoke the
reaction.*° Strong inflammatory cell mfiltration, especially lymphocytes pnd young plasma
vells around (he biliary (reo from day 14 pi, eowisds, sugsests that specific immune PESPXRSES i
the liver fluke infection may take place. Wnngmnnu:hmn and others™ and Akal and other™
lind characterized severnl O viverrini antigens, which ranged from 14 kD 1 219 kD in somatic
extracts und ES products. Sirong humoral, particulsriy 1o & 89 kDa protein, the major component
ol BS prmju:b: autvd eell-mediated trmone responses have been demonstrated in both fouman and
umienali, ' Reemitment of monomeciear calls and fmmime cell activation tery be through Lhe
billary epithelim, gince there was no epithelisl destruction of the galfhladder and mu-ah:.wnn
iile duet in this study, The ES and shading somatic antigens of 2, viverrind could be detected
l:r:ummulumﬂmmml!y i both the gallbladder and extrabeparic bile duct epithelium, 8s eatly as
diy 3 pb, (Sripa & Kacwhes, unpublished data), The mechanizm by which the biliary epithelium
permealed for the Hver Noke antigens is niol yel known, It imay express HLA class 11 and asty ns
antigen presenting cells presenling %ﬂlﬂ to subepithelial T halper lympheoeytes, as describod
i most mucosal immune responses.™ ¥ I & parasite infection, changes in [ antigen mq:rﬁsmn
have becn observed in the intestinal q:umclm of Nippasrrengvlus brasilicnsis infected rar™ 11
this |8 possible in O wverrini infestion, it may cxplain the heavy monomctear cell infillration,
especially sround the extrabepatic bile duct, withour epithelial damage These infilirated
mononichear cells can also produce several toxie ou e i free radicals, especially nitrle oxide
(NGO that mmay orchestrate the pathologic reactions.™ Increased NO synthase, which catt catilvee
N, hns been demonstrated nnum:-phﬂs.. eosinophils, mecrophages and mast cellsin the €
viverrind infection of hamsters ™ _
I ehironic O wiverrint infection (from day 30 enwand), the inflsmmatory chahges of the
gatlbladder und extrahepatic bile duct were more proneumce @nd reached a platenu at
approzimately mionth 2 pa., smilardy inell of the three imfected groups. The well established
chronic extraliepatic lesions including penducial fitrosis and vononuclear cell infillrhom. with
lymphoid aggrepation irrespective of the mtensity of the inféction suggests that
immunopathogenctic pmmmmncmdad from the acute phass may reke place as mentioned by
Bhamarapravati and others® and Flavell and Flavell ™ These findings are similar to those
reported in intrahepatic lesions with opisthorchiasis™ " Fibrosis of the intahepatic bile ducts has
besn reported as a.common feantre tn chronic Upsstharchus infection by histolagis, g
biochemical’ and radinlegic studics (described e= snhancod porial vein radicle echoes) ' 'Ihe
amatmﬂ hétween levels of parasite-specific antibody 10 O mmﬂmmuimhmmi radicle vein
t;uhumdcbﬂmr:d by ulimsonogrephy has been desoribed it husfian ﬂpﬁﬂlm—'hmﬂs ﬁlﬂmugh
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theere iy information about anitbecy responss w s study, other studics have shpwh increased
levels of antibvydy o £5 gr srmntic antigens in infocted hemsters ™ ™ Dietanl mechamismis) of the
fibrosis in opisthorchiasis fr sl unkagwn, Inflsmenatory cell infilration, which 15 a commim
pathologic feamres of parasitic infections, ™ paticutary lmphocyies, macrophages. anid nisst sells.
may be involved in thus process. Several fibrogenie cytokines refeased from these inflanimatiry
cetls, especially interleldn 2 (1123, TL-1, fiboblss yrowth factor, trnsforning growth Factor aid
hmmnuﬁ«li.‘tn midure Abrebles migmtiot, prolifmtion md collien production leading to lissuc
(s

Epithehal fiyperplasia obiserved in the gallbladder i u:r.n'u!}tgm_i_t, hil= duet in this sn IP
s sinyilar to that of ihe intrabepatc bile docts repornted in O wierrini * or €. sinensis infeetion™
This prliferutive response of the biliary epithchum may be 2 result of tissue injury from the
prrusites and for their loxic substances. However, there was go adanomutons changes in the
pullbladdec snd extrabepatic bile dugs, as obssrved in the inabepatic |eston, in this stady, For
piblel cell metzplasia and hyperplnsia, and mucos hvpersecretion, these may e i adaprive
response of the eputhelim 1o w:n mmitation and for immunological responics ns described
mainly in nematode infection.™ ™ Increased mueys secretion has been observed in variois
mucass] parasitic infections.™ " Mast celly which were frequently observed in the lsmina
proprin ol the gallbladder £nd excerahepaie bile duct in this study and thefr mediators, espeeially
histarnine may be involved in the munis hipemecretion, '

In conelusian, the present study has shown it O viverrini miftelion can induce
pathological ehinges of the gallbladder and exmrabepatic bite duct in an animal model. Early
stuge lsions wee dose-dependent, however, chranle chunges meluding munonuelear pell
indiltention with lyimphoid ageregation and fibrosis or periductal fibrosis may be from
mmunploge mechaniems. Further studies on immunopathological processes of opistherchiasis
stroult be performed i
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FIGUEE LEGENDIS
FIGURE [, (omss appearsnces o the liver, galibladder and exrrahepatin bile dut
itv rprrinal uminficted (A) and £ siverrinf infocted termster (sroop 3) for 150 days (H),
Mons that the thickened anéd dilated oxtrahepatic bile doct sre promment leatures in
nfected hamster;
FIGURE 2. Photemicrograph of a chronic infeeted palihlulder showing thickening
wall and fibrosts. Mononuclear cell infiltration is seen m the lamuma propra, muscle
and subserova, (hemutoxylin and eosin stuned, seale bar = 100 um)
FIGURE 3, PFrahepatic hilé duct in chronic O, viverrini infection (180 days p.i)
showing dilatation of the Jumen, peridustal fibross and monomuclear cell indilration
with lymphoid agerepation. Mature worms ate seen in conipct with the atrophic

mcosa 1o the lumen, (hanatoxylin amd cosm stamned, scale bar = 200 pn)
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SLUMMARY

The, kinetics of parasite<pesific autibody resposiss in relation 1o worm bundén amd
€20 ot were investigated ln hemsters infected vith 23, 50 and 100 Opssthorchis
viverring metgcercanse (MO). Levels of anubody 10 ezg, excretory-seoretory (ES) and
Ssomnatic anngens were examinesd by ELISA gn days 1, 3, 7, 14 and month | pust-
Infection {p.), and repested monthly up to 6 months. The antibody résponses were
first deiectsd s ciirly &a |4 days after infociion. Hamsters thar were infocted with 100
MC tind 50 MC showed higher antibiody levels than thosé of 25 MC, iluriny early
fecuon until | month p.t, Then the antibody levels were increased rapidly-to.a
platean st approximately month 2 paand thereafter, were relatively stable in all
groups, The average antibody levels to cpg =il sommtie, bmt nat o ES untigens, were
signifioxntly higher in hamsters infected with 2§ MC than those of 50 MC and 100
MU Thése antibody réspontes, panticularly 1o egg 2nd EX antigens, were not
correlated with worm bunfen or egg output, Overall, igher antbody responses wers
found in onder; B8, somstic snd cgg snhigens. The sigmficant lower antibody
responses in chronic and heavy infections than those with maild infection may be fom
immundRuppression,
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[NTRODUICCTEON

The hver fiuke infecton canest by Cpischorens vverrinl, O felineuy ad Clunorchis
sty fEmaine a major public health problem m many pare of Eastom Rorope, the
Far Fast and Southeast Asu (TARC 1994}, In Nontheast Thaland; an endemiz anss of
opisthorchiasis, an esiimaled 3.8 million peopie (caleulmsd from 185 % prevalence in
this reaion) are mfected with O wiverrin in & recent survey (Tongsuksunnikal &
Imsomboon 1997), This infecron = associatied with & number of hepetobiliary
discases, includmg chilangiis, ohstroctive jaundice, hepatomepaly, cholacystitis and
cholelithissis (Harinasnts, Rizanis & Bunnag 1984). Momover, bolh experimantal and
epidemiological evidence strongly implicate the liver fuke infrotion in the seliology
of cholangiocarcinoms, Ihe bile duct cancer (Thamavit ef wl, 1975, Haswell-Elkins,
Sataray & Ttons 1992, Snhithawomn eral 1594, Elluns.er al 1990],

The pathological consequences of €4 vrverrial infoction appear to be similar in
histh bwman and animals. These include spithelial desquamation, inflammation,
epithelinl hyperplasia, goblet cell metaplasis, sdenomutous hyperplasia and penductal
fibrosis (Bhamunpraveti, Thammavit & Vigrasthiza 1973, Figuanti ef of. 1989)
Several investigators have suggrested that immunopathalogical processes may play a
msgor tole in the liver luke-associsted liver dunages (Bhamarapravati et al 1978,
Flavell & Flavell 1986, Haswell-Elkins o al. 1991), Evidences of such lesions
inglude peripartal mononuclear cell infiltrstion and egg granuloma formation.
Significant sesociilion between periductal fibrosis as rovealed by entunced portal
vein radicle echoss in heavy infectod people and high O viverrins-specific 1gG lovels
has been desenibed (Haswell-Eikins o ol 1991} However, detailed mechanisms on
the Immunopuithopenetic processes are still unelear.

To elucidate such sbove processes, immune responges (0 O wiverriil
intfection, both humoral and ecliular responess, should be fully charactertzed. For the
past fwenty years since the first repont of Jmechaiwat et al. (1980), several papers on
entianced immune responses to the liver Muke infection both in humm and unimal
niodels have besn published (Flavell, Pattanapanyasal & Flavell 1950, Fiavell 1981,
Sinalnha ef al 1983, Wongritanacheswin & Sirisinha 1987, Chawenghkirtiikul &
Sinisinha 1988, Wongratanscheewin of al. 1983abe, Wongratanacheswin eral. 1991,
Akal et al, 1995), These parasite-specific antibody levels or cellular responses.
declined after elimination of the liver Mukes by praziquantel treatmel
(Wongratunacheewin & Sinsinha 1957, Wongratanacheswin e ol 1988b,
Thatrapalerd ef al. 1988, Rumglomapem ef al. 1994). However, only two papers
have described the kinstics of antibody responscs whach may reflect
immunopathological processcs more procisely than a study at a time point (Sinsinhi
et al 19583, Chawengkirtiin & Sirisinhs 1988), The classic work of Sirisinha et al.
(1983} has shown decreased antibody levels to both somatic and excretory/secretory
{ES) antigens in chromiv #nd heavy infections. However, the study of ES antigens by
the suthers was inoamplets, due to the msufficiency of antigens. Similar resulls were
also ohserved for somatéc antipens (Chawenglaritikul & Sirismba 1988). Surpasingly.
there were tio reponts describing levels of antbody respons= 1o egg antigens thus far
in thie liforature, sithough the anifboedy (s parasite epes has boen dememstrated by
jimmunofluorescence (Boonpucknavig, Rurathong & Thamavit 1986,
Wongratanacheewin & Sivisinha 1987), immuncradiography ( Wongratanacheowin &
Sirisinha 1987, Wongratanachsswin = af 1988c) snd fn vitro study (Flavell 1981),
Therefore, the objective of the prescot study was to inwts!igltr;'ﬁﬂ.ﬂﬁés of nmmoral
TTmume responses in ezz. BS and somafic entigens in relation to the intensity of O
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wiuerting iffeotion in dedsils. Paricolardy, this is the frg reporron the levelsof
antibody 1esponse to the cpw sntizens n O viverrind infection.

MATERIALS AND METHODS

Farasite

Metacercartas were pbtaingd (rom naturslly infiected cyprinoid fish capiured from an
endemic area in Khon Kaea Province, Thailend, The whale miscle, fin and tail of the
fish, after removing the intemal orpans, wite chdpped and digested with 0.7 W HCE
pepsia solution for | hour a1 37 *C. The digested materials were fillered through a
sieve ol 0.106 mm in dismeter, and (hosz on the sieve were washed several times with
nommal salme. The metsbércanae of O siverrm weee identified and collected under a
dissecting micrescope.

Preparation of perasite antigens

Adult 0, viverrini worms were obtained from the livess and bile ducts of hamsters
indested for 3 10 4 months previously, Parssite antipen prepaminion was shightly
madified from the previous methods (Wongralamicheewin of ol 1988, Akaieral
1992), The fresh worms wese washed several times In cold normal saline containing
pemscillin (200 Ufl) and slreptonryem (200 Liml) o remove any debris and residual
blood, Alter washung thotoughly, the viable worms were used for the colleotion of ES
products and the inactive ones were quick frozen in liquid mirogen and stoved ot -0
"C priar bo homogenization. For somatic antigens, the frazen worms were crushed and
ground in liquid nitrogen nsing & mortar until they were completely dissociated. The
ground powder was then dissolved m the appropriste volume of PBS containing
proferse inhibitors (0.1 mM PMSF, TmM EDTAL ImM leupeptin and 0.1 mM N-{N-
(L-3-truns-carboxyoxiran-2-carbony - L-lcucyl}-agmatine, E-64) (Tioh e al. 1990)
The sugpension was then soniested in an uhresonic disintegratar (Sontprep 150, MSE
Seientific Ine, Suesex, England) and centrifuged at 10000 rpe for 20 min at 4 *C. The
pupernatant was stored in & small volume at ~£0°C

ES antigens were prepared from the in vitro culture fluid of the viabiz Hukes
in the modified Tyrodes butTer contamming pemallin (100 Uiml) and sirepromyein
(100 Lml), 0.1 mM PMSF, ImM EDTA, imM Jeupeptin and 0.1 mM E-64 The
flukes were minintained in vitro ot 37 °C up 10 5 days. The dead worms were
penodically removed. The culture fuid was changed every 24 houm, pdoled and
centrrfuged ot 3000 rpm for 10 nun to remove the egps. The clesr supernatant and the
pellets were separately stored frozen at —80 “C for prepaning ES and egg antigens,
respectivaly. For ES antigens, the pooled suparmaitant was concentruted by membrane
ultrafiliration (PM 10, Amicon, Danver, Massachusetis), dialyzzd in FBS several
limes and then aliguoted 2t —80°C.

For egp snligens, the pooled pellets of spontansously relessed eggs inthe
aulture wers washed several times In pormal saline to remove any ressdual FS
produets, Aficr contnfugation, the cgg pellets were crushed in Tiquid oitrogen as
sbove and sliquoted at 80 *C,

Protein concentrations of all (. wiverrinf sntigen preparations were delermined
by the Bradford method (Bis-Rad, SA),

Animals and ¢xperimeental design _

Cine huridred and sixty male Syrian golden hamstors (Ammal Unit Faculty of
Medicine, Khon Kaen University), age of 6-8 weeks, wime usad ﬂnm@uutﬂw.c
‘experiments. The hamsters were divided inte 4 groups of 40 55 follows; group 1,2
and 3 wers infectod with 23, 30 snd 100 metacereaniac by intragassnic intubation,
respectively. Group 4, the control group, wes fed nommal salime” The ammals wers
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zepl 3:to = cage, howsed uuder conveniional conditions, fed o stock: et (PR, Lid,
Theailand) and water ad fchigum, The mamiensnce snd cite of exparimentsd animals
complied with the Nationzl Expermental Anmal Center guidetins. Five animals
Enm_gmﬂt-gm:p were facnficed ondays 4, 3, 7,14 and 30 {fmonth 1) Bk The rest af
the-animals were killed monthly up to 6 months
Strgteal provedures and sample calleczion
The hamsters were weighed and snscsthetized with ether. Biogd was drawn from thic
heartaml ot 1o stand 21 room temperature for 3 hours hefare being kepl overmight ar
#°C. Berum was harvested hy ventrifugarion at 500 mpm for 10 minates and siored at
20 for antibody ssmys, The lver was dissoered, weighed and kept m noomal
saline for worm commting.
Determination of egg and worm counts
The animals were kept one per cage for 3 days before sacrificiog 1o collect Rasces,
Une pram of dry faeces was fied in | 0% formalin and processed for eggs per gram
(BPG) by the quantitative farmalin/ctliyl acetate conceniration twehnigue as deseribed
by Elking, Haswell-Ellkdes & Andcrsan (1986), Worm burdent were determined hy
countmg worms in Hver squushes
Enzyme-linked immunosarbient assay (ELISA)
€. viverrint-specific 1gG was détermina) by svidin-brotn enayme-finked
immunosorbent essry (ELISA). Dilutions of seram, biotmyated antibody and
strepilvidin-peroxidase conjupnie in each aseay are shown in Table 1, This method has
bien standardized and rised tn our Ishorutory for mere than 2 years. Each well of the
U-bottomed micro-ELISA plates (Nunc, MiziSorp®, Denzmrk) was eaited with 100
ulof BS, sematic or egg (4 viverrtad antigen{ | ug/mi in 0.05 M cirbonate buffer,

P 9.6) overnight at 4 "C. The plates were (hen washed three times for three minuies
enich, With 0,059 Tween 20 (Amresco, 115 A.) in normal saline (NSST) ta remove
unbound materials. The plates were than blotied dry and etch well was blocked with

200 Pt 5% skimmed milk in 0.05 M carbonate buffer, (nH 9.6) for 60 min st 37 %C.
Afer washing with NSST, the wells Were mcubated with 100 jul of hamsters' serum.
i duplicate, in 2% skimmed milk in sn meubation buifer (PBS with (1.035% Tween)

for 60 min at 37 °C. Afler-washing, 100l of biotinylated anti-hamster 1g(7 (Veelor,
USA] in 2% skammed milkc in incubation buifer and sirepavidin-peroxidass eonjugate
in PBS were sequentially upplied to cach well and cach was incubated for 60 min 21

37 %C. After extensive washing, 100 pl of Geshly pregared OPD substrate solution
(Dakn, Glostrup, Denmark) was added. and the resction was allowed 19 ke plate In
& dark chamber. The enzymatic resction was stopped with 100 il 4 N =ulfric acid,
#nd the optical deasitics (OD) were read 31 490 mn with an automatic ELISA resder
(Dynatech, MISO00, 11.5:A.), The readings were adjusted for daily vanation by
dividing the 1zsis™ OD by the mean vaine for positive control sera. Practically,
betweien 51 variability was minimal with sn coefisicnt variability of less than 102
For cach anhizen.: Mormal uninfected hemstersars gave a very low backeround for the-
somtic and ES antigens (DD of 0.0720.07 and 0.0520.05, respectively). Shightly
more background was founid for the cgg antigens (0D 0 of less than 0.2

Statistical analysis N
Diata were entered into Paradox 4 datshase and anatysed with appropriate statistics
using the statistical softwere, SPSS/PC+. Transformation of some dats. whese
appreprate, was necessary 10 obizm nommality. The valucsof "= 0,05 were
camsidersd 1o indicate signmificant differences.
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RESULTS

Warn recovery and EPG

The kineties of the warm recoveniss and fnesn worm recovery tates (%) i the
wafected yroups 1, 2 and 3 are shown i Figurs | Dunne esrly ifections, wom
recoveries were low in gll mrups, especially the group that waz infected with 25
M {groupl) because the juvenile flukes wens very small, and had  low rutiber af
wimms. From 14 days p.i. on, the worm recovery raic became relatively stable with
the aversllmean worm reetvery raszof 5%, 552 % and 46.7 % for-groups 1, 2
and 3, vespectively. Theve warm recovery rates were not stanistically significant
anong the 3 [nfected moupd during the coumse of the experiments. _

Parasite epps b the leoccs wese first seon atmemth | gl s alf infeeted
hamsteesof group-2 aad 3 et m 2 ool of § hamsters of group 1, The BPG was low st
month | pa,, then gradually increased to 3 peak a1 month 4 for groups 2.and 3 (mican
PG = 1839 and 26306, respectively) and month § for group | (mean EPG = 2461.2).
Interestingly, sipnificant reduction of the mean BPCG wis soon after the poaks in
groups 2 and 3 (T-test, P < 0.05) but not in group |, Overall, no correlatlen hetween
womm burden and comesponding EPG was lound in all groups (Pearson correlation, r
== 075, £ 0,05), In addition, inverse carrelation was observed in the mean
EPGiworm and worm burden (r =..342, P <0,01). Muoltivarisie analyais revealed that
the mean BPGlworm of group | was sigrificantly higher than those of grougps 2 and
during the course of infoction (ANOVA, P < 0.05). The EPGiworm was highly
correiated with the comesponding EPG (r=_744, P < 0,01), The Einetics of (he imnsin
EPG and HPGAworm at different time paints 15 shown in Figure 2.

Autibody responses to parusite untigens

Qur ELISA protocol for measuring antfbady levels to €, wvarrini antigens, ay
wuthined in the Materials and Methods, has shown that the magnitude of reapanses Lo
ES anligens was af least 2 1o 8 times higher thin those of somatic or egg antigens,
respectively. The kinetics of serum antibody responses to these antigens in
experimentully infected hamstess are shown in Figurs 3 abc. By this technique,
antibody résponscs were lirst detected at day 14 p.i. Overall, genaral pattermns of
antibedy lo e, ES and somatic antigens were similar. Tardy antibody tesponses to all
antigens tested were obscrved more Goquently in bamstors infected with 50 MO ar
100 M as early as diry 14, while thoss infected with 25 MC were obviously
recognized duting one month pi Buring this carly phaze, most antibody responses to
all &, wiverrini antipens wore dose-dependent. The antibody responses then increased
rapicly 1o & platean in dme month for the hamstors in groips 2 and 3. Whereas, the
antibody levels of hamsters in group! were gradually clovated and reaclicda platean
Al month 2 pi Thercafler, the antibody responses were stightly increased to a peak
within & fow weeks. The aniibody respanses o ES snd somatic antigens at one month
P.1. 10 groups 2 snd 3 were significanily mgher thar those af group 1 (ANOVA, £ =
0.05}). Interostingly, during thispenod, the levels of antibody (o epp antigers wers
sharply increased in the hamsters of group 2 and significantly higher than the olher
aroups (ANOVA, P <005,

In chronic phase responsss, spproximately from monih 2 p.i. oowands, the
parasite-specific 1gG levels to all atigens were relatively stable, unfil the cnd of the
Eipﬁmml’sinaﬂ-‘grm:ps (ANOVA, P>0.105). However, the gverall magmmﬁes ol
antibody responses 1o egg and somatic antigens were sigmificactly higher in roup 1
than those in groups 2 and 3 (ANOVA, F< 0,05 and 0.005, respectively). Such
findings appeared 1o be similar for the ES antigens, but they were not statistically
different
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Rclationships between mitibindy levels, worm burden apd ErG

The associalion smong the Jevels of parasite-=pecific lati e eag, wmatic or ES
anngens, wonm hurden sl ERG 21 differen nime pamis was evalunted Ths dals was
recurded begmming after omo month, where the EPG and antihody responses to-all
anligens were readily detecsed i all infocted hamsters Prummg gady infectionaz |
month pui, the levels of anti-ES and Snti-pematic anifbodies were correlaed with _
worm burden for the Tormer (r = 519, P< 0.05) and EPG [or the later (r= 371, P<
.05} The most stnking finding was the steep elevation of parasite-specilic 1gG ta
epg anfigens jn group 2. When we did firthes mveshgauon, il was found that thie &gy
oculput of this group (EPG = 191.6) was higher than those of groups | and 3 (EPG =
29,6 and 151, respectively), Moreover, significant conrelation betwesn the mean EPCr
end amti-eae (G levels wis slso found in this groug fr= 578, A< 0.05). Aller ane
month, the levels of antibody 10 cach antigens wers nor correlated with gither the EPG
ar wiorm burden except that of anti-somatic sntigens, which were correlated with the
cerresponding BEPG (= 115, P< 0.05),

DSCLSSION
The presanl sudy has shown the kinetics of humors] immune responsis 1o egg, £5
uned gomatic antiger in hameters infectad with 3 different intensities of €, viversin in
detail The dutn clearly demonstrated that antibodies to these mRjor parnsiie antigens
did vecur a8 carly s day 14 pi Barly responses were clearly ussociated with the
iriterimty of the liver fluke infection, as détermined by both wormn bnden and EPG,
However, chionic infection cxhibited immuncseppression and inverse relationships
among parasite-specific aatibody levels, inteasity of infection and eae produsction.
Mareover, the kinetic of antibody response to egg antigers was demonstated in 0,
wiverrini infection for the first tme in this study. Several paints pertaining wo host
maral immune responses to the liver fluke and imtenzity of the infection, worm
burden and egg output were of interest and will be discussed chronologically,
Analysis of the parasitological parameters roveated that worm recoveries i all
tnfected groups wore similar and relatively stable during the conrse of the sindy. An
interesting point was the significant redduetion of EPG and EFGAworm in eheinio
infechion, especially in heavy infection (group 2 and 31, Such findings were also
observed by ather investigsioss (Flavell, Flavell & Fisld 1983, Sirisinka & ol I9E3).
However, our stitdy has extended the course of the infection to 6 months instead of 60
days, for the former apd the latter hiad no complete data for egg comts. Thersfore, the
reduction of parasite cxgs was more clesrdy ovident in the present study than the
earlier ones. Similar relationships between (2 wiverrini egs outpul and worm hirmden
have been descnbed in human avtopstes (Sithathaworn ef ol 1991) and i inilividusls
residing in endemic arcas {Elisns o7 al. 1991). Such findings were also reported in
several other human and animal helminth infections; tuch a5 Schistotoma manzonr
{Bushara ef ol 1983} end 8. hoematobium (Agnew ef ol 1996}, The effects may be
related to the competition of parasites for the limited mutrients available within the
baliary troe, in the case of O viverrini, or probably to the host immune respanses. In
suppart of an immunolégical modulstion of eag sxcretion, Flavellef al {1983) had
demonstrated that the comelation between worm bunden or worm density (worm/Tiver
weight) and egg omiput’worm was identical. If crowding effects alone were:
respanable for decrezsed ooz output, then the comelation between B ottput and
worm density (the true measure of crowding) should be considersbly better thun that
betwesn ege output and worm burden. This finding was alse observed in the present
study (datz not shown)
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Several dirodt evidences sopporiiaz the rle of mmussigicel response i the
reduczion of ety outpat sad B ouiputWEnTT in chinsnie talection bave been
described. Humsters repeatedly infected with O wivetring (Sirisinha =t al 1983} or
recejved either serim or spleen colls from miccied hamsiess (Elg vell, Pateawapanyasas
& Flavell | 580) bave shivwn o reductinn of coe oumur or EPG perwor. Effects of
Immuni rESponsEs on epg excretion have heen noted in other irematades, sueh ag 5
mansgr (DociholTer s 1978). The reduced egy cunmut noted in the present siudy
iy be fiom immuneloscl damags 1 the reproductive system of the Tukees, as
mentioned in previons stady (Sinsiche et of 1985) However, # Subsequent study of
Flavell & Flavell (1986} fuiled 1 demonstrute the differenocs in ey ourput in T-éell
deprived hamsters & compared with thelr irmmmalogreally intact counterpuns.
Thererore, the detailed tnechanizm(s) of the reductian uf cgs uulpnt and hogt iImmune
respanses is <l vo be investigated.

he kinclic anabyss of mtibody responses to different £ vivdrring antigens
indicated thut early respatises were intencity dependent, which implied that the more
antigens released, the higher the antitadty respatises. The magminude of responses was
mghest for ES antigens, madesately high for somatic sned the lowest for ofE Entigeny.
Surpriamgly, antibody to egg-antipei was descted an day 14 p.b in grougs 2 ntd 3,
whils thiere was 10 egg production &) tha time. This may be explsined by the sharing
of s common components between the soluble cpp and somutic untigesis of €2,
wiverrini (Wongratanacheewin ef al. 19882). I addition, the sicep elevation of the
antibody 1o cgg antigens of group 2 on day 30 p.i was alsa correlated with the BPG
which were higher than these of other groups.

It is-of intorest how theso parssite anngens activate the host immune gystam,

‘everl in the eirly stige of infectinn when the parssites are still Juvenils. The fiver

Rukes may release antigenic substances into the bile or host tissue 1 Quantities
sufficient enough for immune stimulution Sun & Gikson (1965) were able to detect
parasite wnfigens in the bile of puticnts and i animals infocted with C simansls, the
eloge relitive of O, Weerrini, Opisthorchis antipens were il demonsteated Ly
wnfected hamsters® hile by immunoblotting and ELISA (Sripa and Kaowhkes,
st in prepaeation), Hest inmmune cell sctivition by parmsite antigens may be
through the dunaged biliary epithelivns, which hue been previously described In
infocted hamsters (Bhamaraptavati of al. 1978) andfor by bile regurgitated throwgh
darmuges] liver cells as sugzested in € sinensis infestion (Sun & Gibson 1969),

‘However, the peripartal or perductal areas wath imact epithelium also show Lheavy

monchuclear cell infiltration which sugpested that specific immiine sctivation mighi

take place v siu, The inflammntory respanses have been shawr 1o be specifically

evoked by O viverrini antigess becatise T-cell deprived hamsters show less

Inllammation than the infected, intact ones (Flavell & Flavell 1986), Since-

opisthorchigsis is a mucosal infection. if = unliksly th the lyvmpheid cells can comie
int dircet cantact with the flitkes. It is conceivable that metabolic products or shading
‘parasite antigens may diffuse through biliary spithclinm initn surroumding tissue,
where they may clicit immune reéponses. The ES and shading somatic anligens of (2
viverrini could be detected immunohistochemically in the biliary epithelium of the
mtraliepatic hile duct, gallbladder, extrihepatic bile duct amimmd%ng Lssue, as
early a5 day 3 pi. in infected bamstens (Snpa & Maewkes, marmecript in preparation),
The mechanism by which the biliary spithelium permested for the Tiver Auke antigens
-i5 1ot vot known. It may be by 2 simple diffusion o the bifiary epithclivm may be
induoced mﬁnmmss HLA class 1. This can sct a5 antigen presenting ccﬂ&mﬂﬁﬁmilgg
antizens to subepithelis T helper lymphocyizs, as Sescrrired m most muocosa! immune
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resphnses (Befus & Bienensmock 1084 Eazye 1987) Fora parssile mfEction; changes
iti 1he: I amiizen expression hive been observed ia the intestina] epithelivm af
Nippostrongohis Brosidiensis inferted mes (Masmon & Pesdue 1990). 17 this # possitie
N AR (1 wiverrini infection i may explsin the heavy nEanonuciear ool infiliration
‘around the: peripons) sad perdncial aress, withanl cprithelial darmaps

Fara ehirenic infection, pattems of ariibody responses to sl antigeny, after
reathing their plateaus, were relatively stoble and similas for all antigens tested inall
miccred gronps, Interestinety, significanl higher mapnitndes af antisly responses,
particularly 1o somatic and cpe antipens, were fhumd m the lightly infocted hamsters
taroup 1, 25 MC) compared with those wilh heavy infection (grivps 2 aml 3} Such
Dndings [or somatic (Sirsinha ol 1983, Chawenghimikul & Sirizinhia 1988} awl
BES antigens (Sirisinha ey af 1983) were alsa previously observed, but the litter was
ncompletely studied. However, the lommer dats of antibody responses wers nol

of buth humaoral and cell-medisted fminume responses (CMIR). Wongratanacheswin
et al, (1987) showed ihat depression of mntibody responne to sheep red cells and
decreased [ymphocyte proliferation to PHA cocurred in ehronically and hoavily
infected hungters. In addition, Opisthorchis-infected hamsters have been shown 1o
lose TN to the parssite antipens (Sirisinha et al. 1982). In both stedies, the
depression was-abolished and its sctivity restored aftsr climination of the liver flukes
by praziguantel trcatment, Such suppression of both humoral (Mota-Santas of af
1977) and CMIR (Pelloy, Rufficr & Warren 1976) have boen deseribed in & mansoni,
Mechanism(s) by which the liver fluke induced unmmunosuppression is not vet known.
The immunosuppressive effects probably involve alterations in mmumoregulilion by
wertain T-eell subpopulations, as suggested by Wongratanacheowin ef af (1987), T-
eell suppressions have been shown in fnice immunized with a high doss of the
common liver fluke, Fasciola bepatica, mngens (Cervi af af 1996), The oz af T-
lymphocyle proliferation and the emergence of a host response that is dominated by
T helper 2 (Th type profiles are wellestablizhed featitres of several other chronie
helminthic mfections and are sssociated with ummmamadulation. These include
sehistosominsis (Grogan e al, 1998, Stadecker & Hernandez, 1998), African
irypanssontes (Mabboit er ol 1998) and nematode infections {Allen & MacDonuld
1998), The hyporesponsivensss of T cells may affect specific B call differentiation
‘and eventuzlly antibody production. Impsimment of amtibody response to O viverring
has been shown in T c2lf doprived hamsters (Flavell & Flavell 1986) _
Another interesting point of this study is the antibody responss to ES antigens,
5 compared to those of somste or egg sntigeas, in chronic infection whish did nol
differ amony the three infected groups. This sugzests that there may have boen some
certaln specific suppressive componmis pressnted in the somatie and cEgantigens.
Simce the sommatic and eg2 antigrns shars some common components, the suppressive
factors may exist in the =g shell or tegumental somatic portionof the wormi. In
-onchocerciasis, an INMIMCSIHPrESsIve component anchosystatin is preseit in the
typoderrnis and the bassl Tayer of the cuticle of 1.3, moulfing L3, L4 and female adult
worms, dnd in the ceg shel] {Lustigman of ol 1992} However, the 5 antigens of O,
‘Wiverring may alse have such EoTpomES It may be mna fﬂwfmﬁﬁﬂh‘ﬂhnﬂ Mouse
moaoslinal antibedy to s 89 kD protsn, & maior componen) of ES sntigers



]

(' Wangratenacheewsn ef 2. [988c], hasshouwn |6 =eer il ey teourmenal
Hissue (Amanmmt, Sarssombe & Smisnhs 1991 s anether We=r fluk=_ F ke patrog,
catbobyrirats companenes belwesn {2 and 23 ks of CRCTCI V-SO0relln AUTieEns T
actively induced the nuppression of parasite-spocific delayed-type hypersensitivity
(Cervy e af 1996). Severs| ﬁﬂwmhbrdm&ﬁ:pmiﬁ:mmpmmm ol
parasile antigens in inducton of the TIMIRCsspprcszion. For example, a 47 kDg
secreory protluct of flanme has been shown to doven-reguiate L cell proli feratian
(Hartmmn ol 1997) md high malosutar weight componenis Of Asearis sy £an
iuatuie both T @il MR sappression (Fagum- Maura & Macedo 19980, Since |
ani| B cells recognize differont antipenic factions of O VIVETTING Antigens
(Warrmmacheewin e¢:af 1991), fusther charscierization w imtnmpsppssve
RrpEnts ol the amtigens should be done. Sech wiork and their nesocidis
i Opathelogy are being cartied our in gur taboratory

Tn caniclusion, the present sndy lus shawn that the knenes of humaoril
IFRIUNG TESPDECS 10 g, EX und sumstic (). wierrind antigens were tnse depandent
Al 4n early stage of the jofection. Significam roductions of e atiipiil mmd eg outyul
rer worn, bt not worm counts, in chrone amd heavy infected hamsters were
lversely comelated with parsite-mpecific anibodis. Suppressed antibady responaes

ilechion sugeesting ihat immunosuppression id secte. The antitody sespanses may
dircatly refloet the host puhology. Therefore, hepatobiliary changes shonld be iidied
i telation t the mmmmologics] samus of infected hosts Kince opirthorchinsis is 3
elironie heyimplomatic discase, cven in paticats with heavy infection (Ujathan ef o/
1984}, the mechanizm(y) of tunumisuppression i (are) of interest, Partiontiarly,
detwiled siudes on specilic T cell subpoulations. Le Thi, ThZ snd ther cytukine
proftuction shuuld be performed 10 elusidate their poles in EmminesUpTSssion mod
smunemodulation
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Tauble ) €, viwerriiil antigen concentratinns for pleie coating sud dilpons of serum

Antigen Dilutiogs o
Test “poncentreiion Brotinylitml g;mmyﬁn
(ag/ml) Scnm ant bty peroxidase
ES antigens I L: 8,000 12 16,000 1= da,000
Sonwitic antigens i Fr4,000 I 8000 17 20,000

Egp antigens | 14,000 1: 8,000 10 20,000
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FIGURF | FGENDIS

Figwre 1 Mesin wotm burdens smif recovery tmie (%) i bamstees mfected with 25, 30
and 100 €L viverrint metsecreaniae from azy | 1o month & past-infection (_I:I'=|lﬁ_".-;
M =month)

Figure 2 Time-cowrsz ol egg outpl (EPG) 2nd B0 per worm i hamstess infected
with 25, 50 and 108 0. viermni meticerearise from day 1 i tnth 6 posi-
Infection (0 o diy, b =month)

Figure 3 Kinctics of serum antibady responses (o ES (a), somatle (b} and eeg (c)
aintigems in humsters mfested with 29, 0 mnd 100 0 viverrim mesacercanze from
day | o manth 6 post-imfection. Data repretent the fhesn OB (490 nm) of 5

sy, (1) = day. M =month)
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