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1. fl~rsi 

Liver fluke iznfection is a maj or health pr obl em inJ 
Southeast Asia, the Far East, and Cuntral and Eastern Europe, 

with at least 40 i.uillion people currently infected. In 
Thailand alone, iL has been estimated that at ).east 7.5 
million people (about 151'j of the population) are infected aith 

Qi~i bis vb--rbii and the prevalence in some districts is 

at least 90(.j or higher. 

Attempts thus f ar to control the disease include 

interuption of life cycle, case detection and chemotherapy. 

These approaches with the exception of 0 trial mass 

cn em othnrap y with praziquentel in small villages are not 
satisfactory. Peinfection readily occurs after chemotherapy 

but can be reduced if such treatment is accompanied by healtn 
education aimed at changing food habits and improving 

sanitation and personal hygiene. 

Currently the Giagnosis of Q. yjiv-Qjrini infection, based 
on the detectj.(,rj and identification of eggs in the feces, is 
teC:ious and time-consuming, and it reliable only under tne 

supervision of experienced laboratory personel ancdA therefore 

does not lend itself to wide application necessary for disease 

control projrams in highly erdemic erea., where new cases alone 
overwhelm la.boratory capacities. f.oreover, cases with light 

infections and when there is biliary obstruction such as 

cholangiocarcinoma can result itn false negative findings. The 

oevelopment of a simple, sensitive and specific test for 

antibouics to the parasites would provide a useful tool for 
epidemiological surveys, giving information on previous 

exposure to the parasite and, perhaps, some indication of 

pathological complications. The test can be used to monitor 

the success of chemotherapy as well as the rate of 

reinf ection. 

Serological tests for the detection of serun antibody 
including precipitation, agglutination and comriplement fixation 

have been used in the past. },'owever, the results are not
 

2
 



satisfactory as they lack sensitivity and 	 specificity, and do 
not lend themselves readily 
to 	 be used in small, poorly
 
equipped laboiatorics. The development of enzyme-Iinked 
immurrosorbent assay (ELISA) has reactivated the interest in 
developing serological methods for the diagnosis of liver 
fluke infections. In recent years, ELISA has been used in 
a tteapting to f in1d suitable immunodi agnostic methods. 
Powever, due to the complexity of the antigens available, the 
test lacks specificity. An indirect immunofluorescent test 
has also been used but the technique cannot be readily 
performed in most laboratories in Thailand. The characteri
zation and purification of parasite-specific antigens is hence 
a necessary starting point for establishing suitable systems 
with diagnotic potential. l'oreover, some clues as to the 

.ossible immunological basis for protection may be obtained, 
thus allowing immunoprophylaxis or a way to enhance rost
exposure inmuni ty. 

2. jeyi
 

The 	 main objective of this project is to develop a simple. 
sensitve alici specific immunoassay(s) for the diagnosis of 
human liver fluke infection caused by yj..Y.Qrjr Li-rjIn. 
While the principal aim is to detect specific antibody in the 
serum and/or other body fluids (e.g., saliva and bile), a 
simultaneous development of a method to detect specific 
parasite antigen(s) will also be carried out. The immuno
assays to be developed shoulo: 

a. Be able to establish diagnosis is suspects
 

including those with low 	 intensity of infection. 
b. 	 Identify Q. yv&rrjnj infection in patients 

with biliary obstruction arid other 

compl icati ons. 
C. De reliably and extensively performed by 

laboratory personnel with 
minimal laboratory 

training.
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d. Du able to monitor the efficacy of individual 
and mass anthelmintic treatment as well as 

r ei ifecti (:II. 

Tile approach is to characterize, identify and purify 
relevant antigenic components by appropriate physicochemical 

end immunological methods using a battery of sera from 

infected individuals, rabbit polyclonal and mouse monoclonal 

antibodies. Initial steps in the attempt at production of 

relevant antigens by recombinant E. cQl. carrying genomic Q. 

viygr~ri DNA fragments will also be made. Polyclonal and 

monocl onal antibodies together with corresponding relevant 

antigens 6iuveloped will be used in the formulation of 

immunoa ssay s. 

(A) tho jign. This is a continuation of the
 

work alreauy described in Px~xrsl9noL o_1 The parasite
 

cycle is beiing maintained continuously for both somatic 

e.tract and excretory-secretory product in hamsters kept in 

the Animal Center of the Faculty of Science. Currently there 

are about 100 haster s irifected with approximately 100 

metacercariae each. 

(B) AI.gain this is a continua
tion of the work described in Qr9oXrx _ JJ9Q L. The 
combined material currently available is still insufficient to 

carry on any extensive work. 

(C) S.urfLg-_txuxvn;_et. External surface of adult worms
 

was extracted with 15 deoxycholate for 60 min at 40 C, usinc
 
100 adult worms in 3 ml of the detergent solution containing
 

50 rfI Tris-HCl pH 7.4, 150 rIINaCl and 10 rl] ethylenediamine

tetraacetic acid. The extracted materi-il was centrifuged at
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25000 rpm for 15 rain and then dialyzed in saline to remeve the 
detergent. The dialyzed extract was kept in small alliquots 
at -20°C. 

(D) cW1Dbl__ Adult worms were homogenized 
in a ground-glass homogenizer z:s previously described in 
2.rQgxr.s Bgar-t 11_o.. 1 Eggs, largely intact at this time, 

%.,ere separated by gravity, washed several times in saline andi 
allowed to sediment a few More times to miniMize cellular 
debris. The suspension was finally homogenized, this time 
very extensively, in order to break the egg shell. ThL 
procedure was carried on until a majority of eggs were brokeii, 
ani their content released, as, observed by light microscope. 
The suspension was then centrifuged at 3000 rpm for 30 mill and 
the protein content of the supernacant fluid was determined by 
the Folin metlod. 

Rabbit-s were immunized with surface tegument essentially 
as dcscribcd £xCx J.'oQ. 1. Antiscrum to eggin rxk 

antigens w.as prepared by immunizing the animals with intact 
eggs. The 7aterial was prepared by mixing I.5xi0 eggs 

suspended in 0.1 m l of saline with an equal volume of complete 
Freund's adjuvant. The animals were boostered 2 months later 
with a total of 1.5xo eggs suspended in saline and bled 1 

week thereafter. 

These antisera, together with those produced earlier in 
the previous report, were to be used subseouently for the 

identification of parasite antigens.
 

Up to now sufficient numbers of serum samples have been 
collc:zed from patients with proven opisthorchiasis (as shown 
by the presence Q. yj egg3 stools)of xfgrrij in and without
 

any other clinical complications. These patients attended the 
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Outpatient Clinic of the Hospital Tropical Diseases
ror 

(Faculty of Tropical L.,edicile). However, r.t this time we only 

1)ave a few saMpl es from patients wit h other parasitic 
infections, and these a cases with x-arqolgniu
included few n
 

SiniiDj EiUs u ac r and hookworm infections. 
There was also one pooled serum sample from a group of 
individuals infected with ScQbigla9 9a ilsoig (made available 
from Dr. A. Dhnarmkrong-at). 

Another group oi patients suspected of having been
 
irfecte6 with Q. .x__QriiD (Qy) were those admitted to Siriraj
 
Hospital with biliary obstruction. The cannulated bile was
 
centrifuged and the pellet was cxarined for 07 eggs. These 

+patients were then divided into 2 groups, D and Oy-. The 
JY+ 
 patients were then subdivided into those with 
cholangiocarcinoma (CCA) and those without CCA. The diagnosis 
of CCA was based on the pathological examination of biopsy 

materials available during the time of surgery as well as on 

cliiial impressions and the characteristics of bile 
secretions. The Qy patients werc those with CCA, carcinoma 
of commr.on bile duct, hepatic and head of the pancreas, stones 
in the coi:u.ion bile duct, endoi.etriosis or chronic cholangitis. 
However, we do not have a sufficient number of patients in 
this category yet. 

Pe are fortunate to receive serwi samples from Dr. 3.1. 
Mak (Medical Research Institute, Ituala Lumpur, Malaysia). 
These samples were supposed to be from native Nalaysians who 
never would have been ex .osed to Q. ±y.igrxj.Dn These included 
several samples from healths Malaysians as well as those 
having to:oplasmosis, filariasis and various types of malaria. 

We also have a sufficient number of samples from normal 
healthy Thais who have never eaten raw or poorly cooked fish 

nor resided in the endemic area. 
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The optimal conditions were determined by a checkerboard 
titration. using adult somatic extract, E-S antigen and 
surface tegumental extroct to coat the microtitor plates. 
Suitable concentration for all 3 antigens were found to be 5
10 Pg/ri. Specific horseradish peroxidase conjugates were 
purchased froma Dakopatts (Copenhagen, Denmark). Conditions 
required for the quantitation of specific Qy antibody 
associated witn IgG, Igh, IgE or IgHl isotypes in the serum and 
bile are now being determinea. 

Our prel iminary results showed that it was possible to 
select an assay condition which could clearly 6istinguish the 
patients from normal healthy controls. A determination of 
serum TyG antibody titer appeared to be superior to that of 
other antibody isotypes. 

Tnu total love]s of IgG in both serum and bile were 
uetermiieo by radial iimulodiffusion tecliniyue. ELISA .w,s 
used for the quantiuation f igA and IgE as wll an f 

secretory-componunt .ssociated 10A in tK:c bile of yna.:
 

P.:atieIc:U:. A SiqhMiCicc.,n+ i.Ci' ., U1 bo ".: Z rLr.i OL.6L bi iary 
!gE %.'as noted in Q1 t I:bout 50',' of patiUnts ha( 
secretory igA antibody in their bilc secretions. 

During this reporting period, a number of fusions were 
made in an attempt to produce mouse hypridomas sectetin 
ronoclonal antibodies against Q. yiygXriDI antigens. Tw o 
antigen preparations were used for imrunizaLtion of BAL/c 
mice, a conventional adult worm somatic saline extract and an 
egg-enriched insoluble preparation from Cisrupted adults. 
Immunizatiens were made either i.p. (somatic) or s.c. (egg)in 
Freund's complete adjuvant, with boosters i.p. in incomplete 
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adjuvant. Animals primed and boosted with egg an4tigens :erc 

switched to the somatic e:tract for prefusion bL'sters for 
convenience, insofar as previous studies ildicated that 

antisera against both preparations irmunoprecipitated a pre
suiably identical antigen of Hr approx mately 89 ku which 

,ppear: to parasite-specific, the somatic etractbe and lends 

itself better to an ELISA hybridoma screening assay. 
Peasonable responses -were obtained and im1pr ovement with 

boosters in all but a couple mice as assayed by ELISA against 

somatic Ag. 

Several attempts were wade between fusions with 11) vivo 
ik,unized splanocyte'-, to imunize spleen cells from non
immune mice i.i itIo. Thc justification for this attempt is 
that exceedi1gly sMrall nAount s of antigen (e.g. , highly 

purified and consequently highly precious jarasite-specific 
antigen) are rec-uired, the immunization period is short, ana 
-he j.rocedure cL.n be apl;pied to partially denctured antiger 

such as that c-luted fromf, SDS gels. As we narrow down our list 
of antigens to those whici) appear to have better diagnostic 

value or utility for varicus e::perimental applications (e.g. 
all antigen to be enriched/ purifieu for use as immunogen), %,.e 
would like to focus the response (or more specifically, to 
restrict our rmonoclonal antibody recovery) more to just these 
antigens. One advantage of the hybridoma approach is that 

purified antigen is not required, however, it crude antigen 
mixtures are used in immunization and screening, ioany, if not 
most of the recovered flcAb may be redundant, being directed 
a gairist the same few antigens of limited value. If IcAb 

recovered are to be confined to single comp--onents then, 
purified antigen is required at at least one of the steps: the 

priming and boosters, the pre-fusion booster (Cay-4 or -3), or 
the initial screening (or very soon thereafter). Sorting out 

and selecting desired specifici ties at a late stage 
necessitates considerable effort/expense in maintaining what 

will ultimately prove urincessary clones. Thus, the most 
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economical and practical z4j.)plication of preci ous purif ied 

antigen .,oulc be to use it early, and prefer-.b]y in a way that 

very little is nLeeded such as ill yix i:imunization. This 
approach is being used in parallel with conventional immuni
7ation at present, as w.e have but limited knowledge of desired 

antigen andi apzpropri ate methods of purifying them. 

The basic procedures usco for in] yixtr_ ira:iunization hawe 
been taken predominantly from those descriued by Reading ( . 

ija.j . 1j;2t1_j.jD 53. 261, 1983 ) and Van lless, LaCemli. ad 
Pettijohn (FrQc. II2. f.9. USL _8: 7897, 1984). 
Soz.zitic: antigen adsorbed to fumee SiO2 was inx--ubated for 5-6 

days with normal BAL13/c s pol Clo cy tes %Iith- or without 
addiLional puritoneal macropiiages in the presence of newbor i. 

mouse tiyocyte-condi tioned med]iu1;. An "i,;duction period , of 
6-8 hour in the absence of serum was used in an attempt co 

:ihiizc comipetition by serum protein. 

Several inciividuEls involved in this Project have riade 

fusions usin 5 basically the same p'rocedure, however, wish 
either no, or only temi.orary jroath. Usually, fusions starr.ed 

wUell, with hybr i6ola cjrc.ti in a high perccntage of wells, 
bhowuv er, colony (ro.,th almost invariably ceased and cells 

began dying wirhin a few days or up to the first feeding. 
Several others gave no hybrid growth beyond the 4-S cell 

9:tac~g. Sinc. many of the fusion wore either made or tended by 

persons iii "training scatus.', a common eplanIation was not 
sought for some time, however, repeated failure forced a more 
systerazitic investigation of the problem. There appeared to be 

no problems with the basic media, including the water ; none of 
the additives in HAT selection media (pyruvate, non-essential 
amino acids, antibiotics, etc.) showed inhibition, either 

tested individuatily or sequentiallly added. The comElete HAT 

media fully supported growth of established hybrids and 

complete HT media supported cloning of the mycloma line 653. 
Noretiieless, the puzzling observation was that complete HAT 

media used in an unsuccessful fusion was toxic to HAT
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resitaht hvbrio,,s under both cloning and mass culture 
condi tions. Workintg bajck f rem this ob-ervation, VLnC using the 
hybridoma az ass-y for this straii'ge to;ticity, we eventually 
,OU116 that the myelca ceils or hheir 0.4,171 filtcred (but not 

-560 inactivated or 0.1p, filtered) supernatant rendered HAT 
toxi c, suggestingmicrobial containation---liltnly ;.iycoplasna. 

Fi nally, the 0 .ip filter-sterilized yeloria &Lupernatant 

originally cont:ii.iitg simply could not supportHT or T hybri

doma growth in the p)r(-sence of A or iA unlessh suppl emented 

.,itl, additionz:l thynidine. The presuE;ed mechanism of death 
then, is ariinolteri-to:icity, as a result of high thymidine
(or pyrimidirn-nuc!coside-) phospiiorylasc activity of n,.yco
i.lasmal origi.i, whIich effucuivly depletes HIT uediut of T. 
Pe o riot know whether such high activity i. characteristic of 
all or most mycoplasmas, or is strain or species specific, 
however, a potentizal repliacement myeloi.a obtaine f rori another 
laboratory and maiintaired separately trom all cthe ceol. lines 
ir. our laboraCory has, also ctailed this sir,yle bica.say. lie 
have obtained t:e iyeio;,,a 653 and SI.2/, from 2 other labora
tories and are te-ting th-cii by this crude assay as well as 
their fusabi-licy, etc., an,u arc at the sane time attempting to 

cure% ariother line through antibiutic treatiient an.d asciteo 
lass&ge, 6espiLu the fact that cured lines may differ in many 
ii.iortant ways from parent stocks. 

Like many laboratories we have completely overlooked the 

[otential problem of m,coplasna until compelled to confront 
it. LUe were aware that undetecteu mycoplasma can result in 
slower growth, cltered morphology, or even cell 6eath, and in 
the case of hybricouas, reduced fusability, but in the absence 
of any of these symptoms, we were not convinced that mycoplas
real contamination could present difficu] ties. Clearly, 
because of this biochemical effect, it can result in almost 
total failure of the system, with only a very few hybri6omas 
surviving to the assay stace (we still do not know how these 
fewI managed to grow) . This has temporarily setback the 
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0.3 

hybriioma aspect oi the project, bowever, knowing exactly w:hat 
the problem was, we should be able to avoid repetition by 
routine screening. 1e hope that our frustration is now over 
and that we shall have several hybridonas to begin charac
terizinoi during the next period. 

Three to six month Q. migxini-infected hamsters
 
were killed and the adult 
 worms were taken froi the biliary 
tract anu gall bladder. These fresh worms were used for 
prejparation of Dili. Briefly, 100-150 worus w.ere disrupted by 
grinding ir glass tissue grinder soaked in ice un.Ftil a fine 
homogenate was; obtained. The cole homoclenate was centri
fuged. The supernatanit was discarded and the p-.ellet was, 
disEsolved in 2;. pronase buffe:r (10 mil] Tris-10mb; EDTA, 150 m2
laCl, pl: £) . After mixirq, an Ccual volume of extraction 

2.', buffer contining souium aodecyl sulfate ( S DS) together 
with 1 of was andofg/,pronase added incubated for 3-4 hour, 
at 37°C on rotator shaker (flip-flop). The lysate waS 
extracted 5-6 times .ith water-saturated phenol rollowed by 
chloroform and ether. Plase A was added to a final concen
tration of 100 jig/rl and incubated at 370C for I hour. The 
resulting solution .as re-extracted with saturated pfienol, 
chloroform and ether. This solution was finally z:djusted to 

11 sodium acetate and 2 volumes of cold absolute ethanol 
was added. The mixture was kept at -20°C for at least I hour 
and centrifuged to collect DNA. The precipitated DHA was 
washed with 707 ethanol 3-5 times to re7-ove salts, then 
dissolved in 500 11 TE (10 WI1 Tris--Cl, 1 MI.HEDTA, pH 7.4). 
The purified DNA obtained from 100-150 worms was only about 
15-20 Pg. 
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B$. 9.-Li JHl 107 harboring pUC12 was cjroun in LB-broth 
containirng 100 q/ml of aLmnicillin at 37 O°C on a shaker until 
log phase. The plsmid was amplified by ac.dition o! chloram
-enicol co a final concentration of 170 :L/i;,i clnd furthe:r 
i.cubated overnight. Culture broth was centrifued to obtain 
z. cell 1:ellct. The pellet was suspcn&d iin 5 ul of 50 .,: 
clucose. 25 Gi Tris-HCl, 30 L!T EDTA, pH 8 containing 2 wg/ml 
lysozywe and incubated on i cu for 30 minutes. 9vo volumes of 
fresrhly prepared 0.2 H NaOD- 1% SDS was added, gently mixed 
and furtlher Etoou on ice for 30 minutes. The mixture was 
neutralized by 3-5 nl of 3 H1sodium acetLte pH 4.3 and centri
fuged after keepi g for one hour on ice. The supernatant was 
precipitatea with two volumes of absolute ethanol and kept 
overnight at -20 0 C. DNA was pellcted by centrifugat ion, 
washed with 705 ethanol and dissolved in TE. 

The plasnid soluticn was further purified by C.CI
 
ultracontriiugatiun 
 at 45,000 rpm kor 1.0-20 hours zt 200 C. 
Thu plasuio band w,:as coileocced, wLud, p"recipitated and then 
ui.solv.d in TE. 

(C) D 

DUA frooi adult 0. yygrxijD was partially cut by 
using therestriction enzyme Sau 3A to get small fragn ents 
about the size of 3 Kb. The DNA fragmunts were ligated at the 
Baw III site of the bacterial plasmiQ pUC!2 by using T4 DNA 
ligase. ThWese recombin:ant plasmids were transformed into E. 
cDi wi; 107 usiny the DO method (Hlanahan D. .. Lo2. D1_Q2. 
166: 557, 1993) ard identified for recombinant colonies by 
stpreadiing on L-Agar plate containing *00 ug/ril ampicillin 
together with 200 m Isopropyl j-D-thiogal actopyranoside 
(IPTG) and 2% 5-bromo-4-chloro-3-idolyl P-D-galactopyranoside 

(x-Gal). 

Recombinant pl asmid construction was done using 
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1lE: smJ6 ,UCa 2 n .),.rasite D!L,. ,t a rE.tio of 1:4. Th e 

l. Te reuuts of.concentration or :iasuid ,Is about 30 1'/. 

tLe trainsiforrmation un,'eriment are s-iou, in Table 1. 

'2zbi1. o , o i J.-', 107b Tfins-'crnztion 

Pi cu"mici Plzasmid concentration Elficielic 

. !):3 0 8100LUCI2 


recombi narit 5 0 1 8.42,:J 0 

pl .io4. 2 ncj 2.52x 0' 
64 nie 4.10N0 

Only 20 or tihe uotz-l tra.nsformant-- on IPTG + x-Gal 

pI ate, Ld1ica.ec, whine coioL'. To chch the averaguc zizc of 

isc:rtc.ci Di., vi-c colonics a.ore ranldo.l. j:ic !cci for 1l( .Ll ) 

e::trLction ar.d v:i Dy pari rc--trictioncL L. EcoR2. moi. (, 

pL:tter.s %,ith pUC12 in 0.7% agarosa gel c-lectropnore-Li.-a, the 

size of iniserts was detcri'Aned and found to var frcr 1 0 .1 

0.7 kilobases or even only a few baue! . Sole colonies .. th 

wite color but which (Aid not have any insert resulted froii 

vector deletion at the lac Z gene. 

(D) CiQnl liju 

White colonies f rom IPTG + x-Gal plates which 

contained reco,,wbinant plasmids (with parasite D1A inserts), 

were spotted in duplicate onto nitrocellulose paper (1IC) and 

grown at 37 C overnight. Each 1C was placed on I,," SDS-soalted 

filter paper for 15 r.Linutes and then put i n a char,;ber 

saturated with chloroform va-por for anot!her 15 minutes to lyse 

13
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colcnies. Cell Cebri. was then removed by washiig with 

pnospht-bu~fur'~ci saline (PBS) pHi 7.4. All IC sI(h.ets v"Ore 
blccked by blotto solItion (P13S + 51.1 skis ilk pil 7.4) at roo i 
temperature for 2 hours to overoinht c& a slhaker. Tei fiiters 

wer. then incubated .,ith rabbi t-anti-sol.iatic antigen (dilution 
1:200) for I hour, wa'hed with blotto solution and incubated 
with iodilc.teci protein A (125 I-protein A) for 1 hour with 

occa7sional shakin g. After a final wash with blotto solution, 

iCsheets wurc dried and autoradiociral)hed. 

None of transformants gave positive results- even 
Laough about 9,000 wyhite colonics were screened. 

E) -ddiZti-Q 
Each colony was crown in LB-broth containi,-g 100 

lt%'/1,i of arl.icillin at 37 0 C overnight and the plasmid was 
eftruicted using the ra:.,id alkaline method ( ti. dcid._s 

7: 1513 , 197 9). Each amil e wau. cut with the restric-ion enlviui. 

Eco.I, electroporeeU ini 0. 7- agarose gel ind Southerr 
trz.nsfereci to NC. 

Cenoiic D1,1A of Q. r to be used as a probe was 
labeled by nick-translation replicing dATP with 20 ICi/fpl of 
32pdATP. Incorporation of 32p dATP was about 40,. The probe 
wLas hybridized with D1.A on HC at 42 C overlight and weShed 
two times w-ith 3 :: SSC at rooi,-terq)rature, 3 times with 0.1 x 
SSC - 0.15. SDS at 65 C then blot dried and autoradiocgraphed. 

Southern blot hybridization of randomly sel ected 
transformed clones usincg 9uenomic DNA as a probe was performed 
in order to demonstrate whether Q. Miv.exxii DINA had been 
inserted into the vector even though they did not express any 
product that coul(i be detected by selected antiserum. It was 
found that some of them hybridized with the genomic DNA probe. 

There are a few problems that we have encountered during 
this period. The major ones include:
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1. Uncertainty rcjardinric naturally infected fish. We 
mentioned earlier in our X XI l that currently 

tIe source of iparasi te used i i this pros ect comes from 

natu rally infeCcteu cy!.r oi fish caughu in the endemic areas. 

Fish bought from local mnarket in Khon Keen Province have given 

[p.oor result-s. Only a low degroe"•e of infFction wzas noted in 

these fish as a propor tion o i them ma be caught from 
res-evo.rs which nave very little I)arasites. we have to go to 

villages known to have high degrees of infection. Acgain tis 
is unreliable as ,o:ietimes we get good results but not at 

otl.er timus. 17c are thinking of maintaininq the parasites in 

the laboratory but this is not very practical as there are 2 

intermediate hosts for this fluke and keeping both of themI 

(snails and fish) iii the laborary condition may have a lot of 

co -aplJ.cations. 

2. U'onoclonal Antibodics. P'e have recently discovered 

t.at the uyeloma 1 i o;hich wc have been using in our fusions 

i s contam!inate with a :ycoplasiiaz stralin which very rapidly 
converts tihymidiile to tUmine. hich this line, al'aost all 
h ybrid ccilL have aUed shortly afVer fusion, the variability 

probably dependirig upon the recent history of the raiyelo. 
culture (lenght of time in culture since thawing or cloning 

where a htihitics were used) and our use of between 10-20V 
i,'.eloma-conuitioned {ecdia to support clonal .'owth, either 

collected under sterile conditions or 0.45/0.22 um filter

sterilized. We are at present attempting to overcome this 

obsta.cle by several methods in order of decreasing pre

ference: to locate a mycoplasma-free myeloma from another lab, 

to attempt a "cure." using animal passage or anti-mycoplasmal 

crug;s, or as last resort, to find some combination of drugs 

that will reduce contamination prior to fusion sufficient that 

gentamicin (or the extra antibiotics) hold down mycoplasmsa 

sufficient to allow hybride to grow the required short 

interval in the IIAT/!-'T media. We would prefer to avoid this 

latte, alternative, as our pol icy has been to use no 
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antibiotics il mass cultures of established hybridoilia or 
myeloma lines. This prevents use of less careful technique 
through reliance on azntibiotics, avois eventual emergence of 
resistant strz,.ins of microorganisms, and 1largely e:cludes 
introduction of r'coplsmanew of human origin, but obviously 
will not pr event culture-to-culture spread. Another 
disadvantage of continual use of antibiotics is that 
gentamicin, jperh-i_-s the most effective of these, is known to 
cause chrcmoosomal damage inurineto cells, but even a "cured" 
line may hc.vo sustained irreversibl e damage or altered
 
properties frow iycoplasma. We obtained 3
have iinyeloina lines
 
from other laboratories 
 for testing, however, with the limited
 
number of local researchers using these their
lines, unknown, 
but probable common origin, and tie common practice of 
e::tensive ai.tibiotic use without mycoplasrita screening, perhaps 
attempting cures our viablemay be most temporary alternative. 

3. Cloning Qy Genes and Gene Fragrients. Several 
problems have been encountered recently. These, and our 
approaches to overcor e th'em are discussed in the following 
section under "Iorkplan for nextthe period". 

All. activities initiated during lastthe period as well 
as this period will be continued. Particular effort will be 
placed on the production of monoclonal antibodies and on the 
recombinant DLA work. The latter include:

1. nr -aCrnetg~ ~ L)f S IbQL 
The use of 1, SDS has been found to reduce the 

positive signal between antigens and antibodies. An alter
native method of lysing the cells wil]. be tested, for example,. 
using lyrozyme and DNase in the absence of or at the lowest 

amount of detergent.
 

16 



2. 	 Df
 
The plasmids pUcs, pUC9 pUC12
and give 3 different 

reading frames cutwhen with Pct i. Cloning of the same DI1A
fragments in these 3 vectors should give a higher probability 
of e::pression for inserted pieccs. 

3. 	 r-_ _f 
In our ei,eriment the average size of inserts was 

about 500-800 bp. Such snall fragment may benot enough to 
encode for any polypeptide chain or epitope that could react 
with our antibodies. Larger D1]A pieces will be used for 
insertion in the Pst i sites of the pUC plasmid series. In 
additioio, the cloning of larger DIA f raglient using the 
e:pression vector, Xgt 11, will be tested. This method will 
enable us cloneto large fragments (about Th.)8.0 with high 
efficiency. 

4. 	 2-t-tanu _ 	 julijofa._D1H 
DN1A 	 must be prepared from the very freshly isolated 

living worms picked from infected hamster, since frozen worms
 
or the dead worms isolated from patients always gave 
 very low 
yicl(: and often smeared DA. This result indicates that DNA
 
is distroyed 
very quickly and efficiently by endogenous Dlqase
 
soon after death of 
 the 	worms. In order to obtain more DNA we 
nee6ed to recover more worms from infected harmsters. 

At present, we are preparing DIIA from 100-200 worms at 
one 	 time using the phenol extraction method 3 the amount of 
DNA obtained is not sufficient for purification by CsCl 
gradient centrifugation. Our results in the cloning
e.-eriments may to some extent reflect the quality or purity
of DMA prepared by our present procedure, since UV scans of 
extracted DNA always showed extrapeaks of unidentified 
material. This could contribute to lowthe transformation 
efficiency of our recombinant DhNA, which is upto 2 orders of 
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magnitude lower tLan the pUC12 vector. In order to get better 
DIA we pl n to obtain more adult fresh worms to isolate enough 
DNIA for 1urificc:tion by ultracentrifuration. 

Articles publishecd since the i:litiation of this project 
are listed below. Si, copies of each are enclosed herewith. 

1. Sirisiriha0 S. Imnuioiagnosis of human liver fluke 
infections: Ai£,-I H. A21.r" o 4: 1-8B, 

1986. 

2. Sirisinhla, S. and .oncjratanacheewin, S. Imlmunization of 
hamster s agai nst _vvgiriniQi~i sgbiy infection. 
ojupbjea. ,.a~aLjJ J. r. Iu.-J. 1lb,.± 17:567-573, 1996. 

18
 



[jsian Pacific Journal of Allergy anid Imnnunohlgy ( IM ) 4 81-8 

EDITORIAL 

Immunodiagnosis of Human Liver Fluke 
Infections 

Liver fluke infection is still an 
important endemic disease in many 
parts of the world. It is not 
unrealistic to estimate that at least 
40-50 million people are currently 
being infected, and in some areas,
the incidence is increasing. The 
three important parasites causing 
the disease are Clonorchissinensv,
Opisthorchis felineus and Opisllior-
chis viverrihi. " Clonorchiasis is chiasis and clonorc!.iasis have been 

population in northestern Thailand 
has risen from 1.5 million cases in 
1965 to 5.4 million cases in 1981.-
In some villages in the endemic 
areas, a prevalence of more than 
90% has been reported. All age 
groups including infants are known 
to be infected. 4 

In the past, both opisthor-

prevalent in China, long Kong, 
Korea, Taiwan, North Vietnam 
and Japan. It was estimated that 
more than 19 million people are 
infected with C. sinensis. Opisthor-
chiasis caused by 0. felineus has 
been reported from the U.S.S.R. 
and central and eastern Europe. 
There are probably several million 

cases of 0. felineus infection with a 
prevalence rate as high as 85% in 
sonic areas. On the other hand, O. 
viverrini infection in humans is 
found mainly in the northeLstern 
and northern parts 'fThailand, 
and in Laos, Cambodia and parts 
of Vietnam. Opisthorchiasis caused 
by 0. viverrini is one of the 
diseases of public, health impor-
tance in Thailand, as it has been 
estimated that at the present time 
there are at least 7 million people
infected by this parasite, represent-
ing approximately 15% of the total 
population. The prevalenre of 0. 
viverrini infection among the 

reported sporadically from non-
endemic areas including North 
America and Western Europe but 
at the present time increasing
number of cases. have been 
diagnosed. One main reason is due 
to ever increasing number of 
immigrants and refugees from 
less-developed countries within the 
last few years." 8 Another possible 
reason is the importation of fish 
from the endemic areas. For ex-
ample, the disease has been re-
ported in native Ilawaiians as a re-
stilt of consumption of infected fish 
imported from endemic areas.2 

Clinical manifestations of 
patients infected with liver flukes 
vary considerbly depending on the 
intensity and duration of infection.9 

The majority er cases are well tole-
rated and asymptomatic, and ar% 
diagnosed based on routine stool 
examination. In thuse with symp-
toms, there may be only intermit-

tent dull pain with slight discomfort. 
lowever, in mor,! severe and chro

nic infectki , there can be biliary 
obstruction, cholangiocarcinoma 
and even death. 

Adult flukes inhabit the 
biliary system of man. The early
 
pathological changes consist of an 
acute inflammatory reaction of the 
bile duct and the portal connective 
tissues.9 Periductal inflammation 
with mononuclear cell and lympho
cyte infiltration has been observed. 
These pathological changes can be 
the result of worm movement, of 
toxic metabolites released from the 
flukes or of immunological re
sponse of the host. The latter has 
been amply demonstrated, particu
larly with regard to the humoral 
immune response. On the other 
hand, immunopathological changes 
similar to egg granulomas in 
schistosomiasis have never been 
well documented in the liver fluke 
infection. 

Current methods for the 
diagnosis of human liver fluke 
infection are based on the demon
stration of eggs in either stool, 
duodenal fluid or bile. 1.4," 
Although such an examination is 
reliable and permits the identifica
'ion of species, it is unfortunate 
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that such a technique is useful only are available, the problem of
when the intensity of infection is diagnosis should be alleviated,
high and is reliable only in the 
hands of experienced personnel. It Immunodiagnosis of helmlnthic
iseasy to diagnose cases with heavy infections 
infection when several thoLsand To circumvent the tedious, 
eggs per g of feces are present. time-consuming and frequently
However, the diagnosis of light imp ctical microscopic examina-
infection based on stool examina- lion, many parasitologists have
tion is uncertain, can be easily now turned to immunodiagnostic
missed and may vary considerably procedures such as intradermal aid
from one sample to another, serological tests as well as antigen 
Moreover, a decision is even more detection for many helminthicdifficult to make when samples are infections. Intradermal tests offrom populations with mixed both immediate and delayed types
parasitic infections, i.e., eggs from have been used in several hchnin-0. viverrini are difficult to thic infections. Generally, these
distinguish from those, of small intradernal tests have rather poor
intestinal flukes, particuiarly by specificity and thus have limited
those who are rather 6 experi- value for the diagnosis of individual
enced. These flukes include, for cases although they may be of 
example. I'rosthodendrium some value in epidemiological
mohenkainli, Phaneropsollts bol- surveys. Moreover, standardization
nei, Ih1plorchis punlUio and ,. aid interpretation of results are not 
iu io Moreover, in infections yet satisfactory.sufficiently severe so as to result in 


biliary obstruction, eggs will not be 
 Unlike the intradermal tests,
recovered in the feces. lii order to sekological tests based on analysis
identify eggs in the latter situation, of serum specimens are more 
one has to examine for the popular, and have been widely
presence of eggs inl cannulated bile. used in parasitological research 
Ilowever, such a technique is not during the last 10-20 years. Within 
practical and is not without danger. certain limitations, serological testsThese drawbacks can be minimized are invaluable aids to diagnosis of
if one is aware of the problem and individual cases, for epidemiologi-
when experienced clinicians and cal surveys, and to aid ill the 
parasitologists arc available, evaluation of control measures. UpIlowever, nowadays with mass to now most of the standard 

migration of people from endeinic serological procedures have been
areas ( e.g., immigrants and re- used in the diagnosis of helminthic 

fugees from Far Eastern or infections.12 These include comple-

Southeast Asian 
 countries ) to ment fixation, flocculation, indirect
non-endemic areas such as North hemagglutination, indirect im-
America and Europe, difficulty in munofluorescence, ininunodiffu-
establishing diagnosis based on sion, immunoelectrophoresis,
mrphological stool examination countercurrent electrophoresis,
for fluke eggs can be a problem. radio-immunoassay (RIA) and en-Therefore, if techniques or rca- zyme-linked immunosorbent assay
gents for identification of eggs, ( as (ELISA). In addition to these
by iinunofluorescent antibody standard tests, some special tests
specific for fluke eggs or ELISA have also been developed, e.g.,
for soluble parasite antigens ) or circumoval precipitation, circunis-
immunodiagnosis based on detec- porozoite precipitation, " cerca-
tion of specific antibody in serum rienhullen " reaction, fluoroimmu-
or secretions of suspected patients noassay (FLAX) and miracidial 

immobilization. Newer procedures 
like the indium slide immunoassay 
have been modified for use in 
parasitic infections. Many of the 
tests mentioned above are now 
available commercially as pre
formed kits ready to be used. 
However, it is unlikely that othels 
will be available in the near future 
as commercial enterprises are 
generally not too eager to develop 
them due to the low commercial 
benefit, as these diseases largely
involve people of low economical 
status. Up until a few years ago, 
the complement fixation test was 
one of the most reliable and most 
widely used, for example, in 
trichinosis, filariasis and schistoso
miasis. Htowever, the test has to be 
performed under optimal condi
tions and requires experienced 
supervision. A further complication 
is that many antigens used, as well 
as a proportion of clinical speci
nimens have anticomplementary 
activity. A large number of 
investigators have recently turned 
to ELISA as a possible new 
diagnostic tool for parasitic dis
eases, many of which have already 
been thoroughly evaluated and 
seem to give highly satisfactory
results. Moreover, the two recent 
developments, namely hybridoma
and recombinait DNA technique, 
will undoubtedly contribute to the
future progress in this area of 
investigation. 

The major problems about 
immunodiagnosis in parasitic dis
eases are their relatively poor
sensitivity, low specificity and the 
non-availability of appropriate anti
gens. Nevertheless, it is to be 
expected that with new technology, 
these problems will soon be 
alleviated. Much attention has 
been given to the purification and 
production of sufficient quantities 
of antigens for the test, as both the 
nature and the source of these 
antigens contribute significantly to 
the success of these immunological 
proceduces. In the past, investiga

http:infections.12
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tors had used the stage in the life 
cycle which can be most easily
obtained in large quantities. 
However, this practice does not 
always provide the best antigen for 
immunodiagnosis. One of the main 
difficulties in developing reliable 
diagnostic tests in parasitic diseases 
lies in the complex nature of the 
antigens used for such a purpose.
Complexity in this case involves 
not only the multicellular nature of 
the parasites themselves but also 
involves changes in the ntturc of 
antigens as the parasite develops 
from one stage to another in the 
same mammalian host. Therefore, 
when such a complex antigen is 
used for detection of antibody, 
phylogenetically related species, or 
sometimes even unrelated para-
sites, may give rise to cross-
reacting antibodies. Attempts have 
been made with sonic success to 
prepare and purify antigens front 
phylogenetically related parasites
of animals which may be obtained 
in much larger quantity. One 
should keep in mind however that 
the use of cross-reacting antigens 
may be inadequate for making 
reliable diagnosis. 

Different parasite compo-

nents have been use as antigens for 

immunodiagnosis of parasitic infec-

tions of man and animals. In 

general, these antigens are grouped 

into 3 main categories, namely
somatic, excretory and secretory 

( ES or metabolic ) including egg,
and surface antigens. 

Somatic antigens. 

These antigens are highly
complex. They are commonly 
prepared and used in the form of 
aqueous extracts from appropriate 
developmental stages that are 
available in sufficient quantity, 
e.g., adult stages. After 
homogenization and brie sonica-
tion, the supernatant containing 
crude somatic conponents and 
stored metabolic products is dia-

lyzed and lyophilized for storage. 
Some investigators have treated the 
worms with ether, prior to aqueous 
extraction, to eliminate lipids
which may interfere with some 
serological procedures. However, 
these protocols sometime destroy 
labile parasite components. Va-
rious methods have been used to 
partially purify the crude somatic 
preparation and these include ion 
exchange. chromatography, gel-
filtration, electrophoresis, electro-
focusing and alcohol precipitation.
On a few occasions, affinity 
chromatography using enzyme in-
hibitors, lectins, and antibodies 
have also been employed to purify 
some special parasite components 
from the crude or partially purified
preparations. Elimination of com-
mon or cross-reacting parasite
antigens or host components has 
been achieved by affinity chromna-
tography using polyclonal cross-
reacting antibodies or anti-host 
components respectively. Recently 
however, opportunity to purify
antigens using appropriate mono-
clonal antibodies is also available, 
The latter approach has very much 
simplified the purification of 
appropriate antigens which may be 
present only in trace quantity in the 
crude material. The availability of 
purified antigens has made im-

munodiagnosis of parasitic diseases 

as specific and sensitive as has been
achieved with bacterial and viral 

diseases. Moreover, the identifica-
tion of suitable parasite-specific 
antigens and the availability of 
monospecific antibodies, eithermonoclonal or polyclonal, open the 
possibility of producing diagnostic 
peptides containing important pa-
rasite epitopes in sufficient quanti-
ty, e.g., by recombinant DNA 
technology, 

Metabolic or excretory-secretory 
)known 

As helminths develop from 
the infective larval stage to the 
adult stage, they have undergone 

metabolic changes during the 
course of infection, thus presenting 
different antigens to the host. It is 
reasonable to assume therefore, 
that 'the antibodies produced in 
response to these products are 
more specific and more closely 
related to active infection than 
those elicited by somatic antigens. 
The ES antigens have beei used 
for the detection of antibodies by
several standard serological proce
dures and for many of these 
infections they prove to be highly
specific and are sensitive enough 
for in'munodiagnostic purposes.' 3 

Chemically, they are in general less 
complex than somatic antigens but 
for those that have been well 
analyzed they are still quite
antigenically complicated.' 4 These 
components are largely enzymic in 
nature and are often the products
of reproductive and digestive 
systems. They can be obtained in 
large quantity during the in vitro 
culture or maintenance of parasites 
in the laboratory. Some parasites
produce and release sufficient 
amounts of ES into the culture 
fluid that they can be used without 
further concentration. One diffi
clty is that not all parasites can be 
cultured or maintained in vitro long
enough to rtlease sufficient 
amounts of ES antigens. In 
addition, for some parasites, 
protein supplement is required andmay interfere with later steps of 

purification. These ES antgens can
 
also be recovered in large quantity
 
in the somatic extracts of these
 
parasites.

In addition to these soluble
 
metabolites, many parasites release
 
eggs which are potent immunogens, 
e.g. those of Schistosomes. Both 
humoral and cell-mediated immune 
responses to epg antigens have 
been reported for several parasitic
inen e seresponses are also 

to be associated with the 
immunopathology of seveal dis
eases, e.g., egg granuloma in 
schistosomiasis. Moreover, the 



84 
SIRISINHA 

antibodies to these antigens may be denature these surface proteins, antibody. In such a situation,protective and are at times useful These extracts can be used as such certain modifications have to bein immonodiagnosis. Antibodies to or can be fractionated further via, made to minimize this. Whenliver fluke eggs have not been for example, affinity chromatogra- appropriate, one can use othersuccessfully detected in ex- phy, high performance liquid fluids which have 'Dw concenhaperimentally infected rats, guinea chromatography or isoelectrofo- tion of IgG but higher concentrapigs and rabbits nor in the serum of cusing. tion of other immunoglobulinpatients with clonorchiasis. 15"176 cllowever, Flavell 1 and our'group mucosal intections, toAlthough the above classifica- casses. use externalOne possibility is, for these 
unpublished ) have shown that tion of parasite antigens may seem fluids instead of serum. Saliva can 

antibodies to egg
present 

antigens are to be straightforward, a wide grey be a good candidate because it hasin the serum of infected area exists. Common antigens have a minimal amount of IgG and has a
hamsters. Because it was possible been repeatedly demonstrated fairly high concentration of IgA.to raise antibodies to egg antigens among phylogenetically distinct
by immunizing the animals with the species of parasites, among differ- Although detection of anti
egg extract, such antibodies may be ent developmental stages of the body is quite popular and is highly
of value from a diagnostic point of same or related parasites, and practical both for individual cases 
view, particularly if monoclonal among different tissues in any one and for epidemiology surveys
antibodies to these antigens are developmental stage. 29 24 The wide particularly when a paper-disc
available. Recently, sera from specificity that exists suggests the method for blood collection is
patients with opisthorchiasis were existance of common antigenic used, it does not indicate active 
shown to react with 0. viverrini pools having small antigenic deter- infection. All tests still give positive
eggs by an iimunofluorescent minants with simple molecular results soon after infection has 
technique.9' configuration, as has been noted in been terminated, i.e., following 

malaria. anthelmintic therapy. However, ifSurface antigens. a sufficient period of time is
Assuming that reliable anti- allowed beforereguments of many parasites retesting, somegen is now available, the next step tests will then give a negativeare metabolically active. Surface is to select an appropriate serolo- result. For this purpose however, itprotein serves as a dominant gical test. Unlike bacterial and viral is better to look for the presence ofa:ntigen and has a likelihood of infections, parasitic infections are parasite antigen or immune cornstimulating the host immune more insidious and chronic in plexes. These antigens can besystem. Therefore, many investiga- nature. Therefore, detection of detected in the circulation andtors have used the external surface IgM antibody is rarely needed and urine, for example, in schistosoof parasites or external membranes most tests involve the detection of miasis. More frequently, they canof infected host cells for their IgG antibody. If the antigen is not be more easily detected in fluidsstudies. For sonic parasitic infec- pure enough, then cross-reaction within circumscribed spaces liketions, these external surface com- with other parasitic infections can cystic fluid or cerebrospinal fluidponents not only serve as host be a problem. The latter could ( e.g., cysticercosis ) In addition".protective " antigens but also are however be minimized if other to these examples, parasite antiof value in immunodiagnosis. antibody isotypes are determined gens have also been demonstratedVarious methods have been used to instead of IgG. For instance, for in external secretions, e.g., bileextract antigens from the surface of helminthic infections which gener- and intestinal secretions. 16 

parasites or parasite-infected cells, ally have a potentiated IgE 
Many 

standard serological tests havePeripheral proteins can be solubi- response, detection of specific IgE been employed and these includelized with high ionic strength buffer antibody may be more useful. For immunodiffusion and ELISA. Theor metal chelators. Integral mem- mucous surface membrane infec- concentration of antigen in thesebrane proteins, on the other hand, tions, the detection of IgA or IgE fluids depends primarily on wormrequire more vigorous procedures. antibodies may be more specific burden. However, with the currentIn general, this has been achieved than that of lgG antibody and is serological methods like RIA orwith detergents, organic solvents or therefore more useful diagnostical- ELISA, antigens in nanogram ordenaturing agents like urea or ly. On occasion, however, the high picogram amounts can still beguanidine or a combination there- concentration of IgG antibody detected, particularly when monoof. The use of non-ionic detergents present in the serum of these clonal antibodies to many of theseis preferred by most investigators patients may interfere with the antigens are or will be available inas they are mild enough not to quantitation of IgA or IgE the near future. 

quanttatinr Ig ofIgA 
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Previous efforts to develop im-
inunodiagnostic methods for liver 
fluke infections 

It has been more than 20 
years since investigators first 
attempted to develop imuntinodiag-
nostic methods for human liver 
fluke infections caused by C. 
simensis, 0. felineus and 0. 
vierrini.2-'2 These early atteiiptsnade use of immunological proce-dures available t that ti[e, e.g. 

intradermal skin tests, coiiiplem1ent 
fixation, precipitation reaction, 
well as various modifications of 

agglutination reactions. The species
of parasite most intensively investi-
gated during that early period was 
C. sinensis. Subsequently, different 
groups of Russian investigators
have used these techniels to 
approach the problemn caut:sd by
0. f!lintts.273(1 On the other hand, 
investigation on 0. viverrini has 
not started until quite recently. 

The principal obstacles to 
progress in this area of investiga-
lion are due to insufficient 
knowledge concerning the iri-
iunology of these parasites, 
inadequate quaintities of appropri-
ate parasite antigens available for 
intensive investigation and strong 
iniuinological cross reactioi be-
tween these flukes and other 
parasites, some of which are
phylogenctically unrelated to the. 
The last problem can be autonati-

cally eliminated when the others 

have been solved. As can be seen, 

the antigens available during the 

early attempts were soluble 

aqueous crude extracts if adult 
worms which could be obtained 
readily in sufficient quantity either 
from the patients or from animals 
experimentally infected with these 
flukes. The early studies on C. 
sinensis therefore used these 
buffered saline crude somatic 
extracts for intradermal tests, 
complement fixation assays, and 
precipitation reactions. It was 
subsequently recognized that these 

aqueous extracts were not suitable Sephadex G-It)O column and then 
for the complement fixation test as passing the void volume fraction 
they often exhibit anticom-

plementary activity, and the extrac-
tion procedure was therefor 
modified. Such an interference 
could be largely eliminated by tie 
use of fat-free antigens which could 
be readily obtained by ether 
extraction prior to tie preparationof the crude somatic extract.Interference in the complement-

fixation test could be further 
is Minimized by partial purification 

through the use of ion-exchange 
chromatography and gclfiltration, 

Like other intradernial skin 
tests, skill testing in clonorchiasis 
suffers from the same reasons, 
including standardization of anti-
gen and subjective interpretation of 
the results. Moreover, the test 
using tile various crude somatic 
extracts gave a considerable degree 
of cross reaction with other 
parasites inclLding paragon iniasis 
and schistosoiniiasis.2 -

i .25 The test 
therefore has been abandoned by 
most recent investigators. 

M 
ost ol the previouis atteipis 

oimiunodiagrosis for (. sinensi 
infecl io have been concentrated 
largely on complement fixation 
reactions. Although difficulties
arisi g from anti-complenientary 
activity of the antigens have been 
satisfactorily overcome, the diffi-
cnlty with inherent cross reaction 
ariong different parasite still exists. 
The latter makes it rather difficult 
IL interpret the results, particilarly 
when people in endeiiic areas are 
often infected simultaneously by 
other intestinal or tissue 6arasites. 
This situation is even worse when 
the previous history or fecal 
specimens are not available for 
t:infirrnation. Sawada et al3 
attempled to purify the crude 
somatic extract for CF test by 
passing the delipidated aqueous 
and sonicated extract through a 

through ion-exchange columns. 

The final preparation, more than 
90%, carbohydrate and later identi
fled to be polyglucose, gave a 
satisfactory result in the CF test. 
Ilowever, the specificity of this 
antigen preparation was never 
rigorously analyzed. On top of this,complement-fixation reactions alsosuffer front the lability of the 

reagent, difficulties in slandardiza
tion and the tedious protocols, thus 
making procedures based on CF 
rather unpopular for diagnostic 
laboratories, particularly when 
more simple ard accurate techni
qLes are now available. 

The use of precipitation 
reactions as in the gel diffusion 
technique have been studied by a 
few laboratories. The partially 
purified CF antigen of Sawada et 
al31 failed to give a precipitin
reaction with patient sera. Subse
qiertly. Sun and Gibsoni1 showed 
strong precipitation reactions using 
concentrated metabolic products of 
adult worms. These metabolic 
products contained both carbohy
drates and proteins. Enzyme 
activities associated with digestion 
including aimylase, invertase, mal
lase, lactase and esterase have 
been detected. Attempts to use egg
antigens have been reported by 
Surl15 and Sun and Gibson. 7
 

While these investigators could not
 
demonstrate by precipitin reaction
 
the presence of anti-egg antibodies 
in thi serum of patients and 
experimentally infected animals, 
egg tomponents were nevertheless 
antigenic, as shown by the presence 
of antibodies in animals immu
nized with egg extract. We have 
also observed that serum from 
infected hamsters and from rabbits 
immunized with either adult crude 
extract or metabolic products 
reacted with eggs released by the 
worms in vitro ( Unpublished 
observations ). 
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Attelmpt has also hbeen [tlUde patients with other p.rasitic infec- precilpitation illthe scra of patientsto use inindirect henmagglttihation tions. It could not be determined infected with 0. viverrini bytest for tl1e diagnosis of from the data available as to the inmounoelectrophoresis. Sera fromclont rchiasis. 1 'Ihiese hnesliators composition or complexity of these some patients showed as many as 5ti'd Iriethianolanine buffered crude antigens. hands with this antigenic extract.salill,
cx,,,cI (f tdClipidatcd crude In contrast to clonorchi sis, Ilowever, the test lacked sensitivitysomrtic altigen t o oa fland investigation on opisthorchi;isis, as less than 80% of the patientssicei red bloodt cells andUtfond it particularly that caused by 0. w.hose stools were positive for 0.to be flairly sensitive, using sera iierrini is more scanty. What viverrini eggs gave positive results.
from r'bbits experimentally in- information regarding the in nofected with (' Sie'IwSis. However. diagnosis of opisthorchiasis is "'ens decreased with decreasing
its value in clinical diagnosis has aailable pertains largely to 0. intensity of infection. More serious 
not NYetbee'n " 
Ivifatcd. yb'
The two techriies difficulty was the fact that some 

Passiye cutaletls anaphyla- used were tihe indirect heniaggli- sera from patients witl) other
xis fotr tle detection of rcaginic tination reaction and EISA. All parasitic diseases including
antihody il ralbbis ex)eri icllt;lllyemployed crude somatic gnathostonliasis and schistosowork 

infected with ('. sinensis has i\ien extracts 
 tf adult 0. filhn'us. The nliasis also reacted positively in thiselncouraging results. :'2e1-These reports dealing with ildirect technique. Using indirect hemag
tigations. using horatc-bIuffered heinagglutination showed th.alt it glutlnation, we wvere able to detect 
saline extrlclt of adult worms, was possible to diagnose actte agglutinating antibody against
showcd tie assay to be fairly cases of infection by this crude somatic extract in the sera 
sensitive in experilental alinials, technique. 27 28 Anltibody was de- from allhamisters infected with 0.A positive reaction, suggestive of tected in 53 of 54 patients with viverrini 30 days beforchand.3 s 
the presence of rcagin or IgE acuite infection bill it was positive 1h-,w.ever, a proportion of these 
tnt ihodics, wits oise rvcd in some in less than 50% of patients w',ti i fected hansters, particularlyanimials wihin 3 weeks of infec- clhrtic infection. IHowver, n1au1y those with high level of infection

Ihowveer. testtion. this is imprac- healthy controls also gave low cxhihilL-d sone antibody within 15lal for [lhe diagnosis of tile antibody titer with this antigen. On days of infection. Because thedisease. It the appearance of IgF the other hand, Ponotiareva,2('and antibody titers obtained by this 
alilbody is expected, its delection I)oltnoia rcva and Alekseeva30 C0111- teechnique were not vcry high, wehivolhcr ilca ns such as IISA or paring intraderial tests, indirect felt that the test was not sensitiveRIA will be more practical, and helaggluilittiol and El.ISA using enough to be of clinical usefulnessthispoinl should he investigaited. crude sonmatie extract of adult 0. aid therefore needed to be 

iti us, fouid ELISA to be the improved. Feldheim and KnoblochVery recently the use of best,ILISA for tile diagnosis of 
aiid results seemed to reported satisfactory results usinghuman correlate satisfactorily with the ELISA tchnique. 24 Although theyclonorchiasis has been reportCd in intensity of infectoiL. Using3 an1 were able to distinguish tileChinese literature. These investi- ELISA technique, these investiga- patients form uninfected controls, agators conilparCd the reactivity of tors were able to distinguish acute considerable degree of crossvarious aqlUeotIs crude sonatic from chronic infections. patients reaction was detected, includingextraclts, i. .. trietlianolhnine )if- with acute infection had high 1gM patients infected with F. hepatica,f,:redsaline, veronal buffered ELISA titers and relatively low 1'.africanus, P. oterobilaberalissaline and phosphate buffered IgG EILISA titers. A reversed and Schistosome species. Attemptsaline, and showcd all 3 to be quite situation was true for those with to use this technique to monitor tilesaltisfactory in distinguishing pit- chronic infection. However, there success of anthelminthic treatmenttients froitnirmal helthy con- was ii0 information available gave equivocal results, as in aboutirols. Moreover, it fairly good regarding specificity of the test. 50% of the cases, no significantcorrelation between ELISA values reductio n antibody titer wasanid worm burdens expressed as In contrast to opistliorchiasis noted in speimens taken 12 monthseggs per graii of feces was noted. caused by 0. felineus, only limited after treatment. Using ELISAAlthough 
not yet vigorously in- information is currently available technique, we recently observedvestigated, tile antigens used by on attempts at immunodiagnosis of that while it was possible tothese investigators seem to be opisthorchiasis caused by 0. distinguish patients with positive

specific when tested against 4i viverrini. Janechaiwat et a13 werelimited nuiiber scra fecal egg counts from normal, theof from able to detect many bands of technique used could not clearly 
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distinguish theseipatints froni 
those with oite r pia rasi I ic 
inectioun. I lowever, it was not 
possible to rule out the possibility
that the latter group might have 
had previous contact with these 
flukes. Using ain appropriate 
ainmal model Would give a more 
clear cut answer to this question. A 
simailar conclusion was reached also 
by other groups using EI.SA 37 and 
immunofluoreseent tech itiu ies." ' 

Current ipl)roachts to develop 
iiilunodiatgnosti¢ Unlethods for 
olpisthrehiasis 

It is Clear form I;,ese studies 
that if one is It hve a imore 
specific serological test for tie 
diagniosis of' parasitic intieierfuk
tadi s f
includill those Caused by live[fi
flukes, one needs a more refined 
airtigen for whatever test syst,.im 
is used to iete t ie specific anti-
bhidy. I lowever, before this can 
become a reality, oLne has to know 
fairly extensively the antigenric
umotsi:a¢
of tile pairasite undter stud\'.nisi oftre piasite i n rStyridewd 

his in turn is possihe only wvla 
Ile host-parasite relationship is
tiore fully unlerstood. Ill atllenp-
ting to diL)this, we have niw begui 

to characterize the various aligens 
froL 0. air''rrinli and havepreliminary datla suiggesli ig the 

presence of specific parasite anti-
gens whichi may have seroti; gnos-
tie valse. 38 irce a1 specific 

,'Iligel] (5) is idenutified a11(1era r-anteie, ls ils ienti nd CIhar
aterized ore Ias to thitnk aboutmass proiductii. Thie latter has tomass pch . has 

largely in develoipinig counattries. Iii 
tis regard, it is likely that the 
geethicregierd i apprah uldgenire tic engi neerinig pproah coulhe uised, since it has madie poissible
the usedinclit hs sver poteriltre availabiity oif several ithrl 
biological reagenrts5 foir mredica I use . 

Last but not least, it is also 
possible to aindevelop imniuno-
diagnoslic techniqtue for tie detec-
lion of 0. viverrini antigens in 
those suspected of being infected 
with the parasite. The iurost likely 

possibility is a specific reagent for 
te teetion of eggs or other 
soluble products in the feces of 
these people. I lere imnonclona 
antibodies could play a significant 
role. These various approaches will 
he employed by our group in ain 
attealmpt to develop sLutitable ii-
liltnunodiagnostic methods which 
would he specific for infection 
caused by 0. viverrini. If our 
attempt is successful, then it should 
he 	 possible for other iuvestigators 
to use i siimilar approalch for 
infections caLused iny other 
,;ities, i.e., 0. i-/ints 

para-
and ('. 

inesis. 
Conclusion 

Liver flike iafeetions ca used 
nfectin Caye

by Otlisthorchis viverrini, .0 tioualI )eveloplneit ( Grantit No.saurd ('horihli'siVare 9 3- 554 2 -Gt-t7-0 ). 
still a major health iprobleim in 
S mtheast Asia, the Far East, and 
Central and Eastern Eluroe, with 
approxi o pe o 

a ia teiy 40-50 iillion peoplecurrently infected. Moreover, in-huve heen reported recet-
ae enreotdreet

1 , from several couantries. More
eovr,infections have been reported 

recently froii several countries 
pre viously known Ito he free of the 
diseise. tie ltter is attriLted, t 
least iTai part. Is ever iHinreasaig 

i p2
numbers of immiaigrants atd ref-
igees from couttries iii tlae 

icrc giin .ccur e if 
if 

ease, clinicians atd laboratory
persolntrel in both endendric anduion-eadenric regions imuLst he more 
aTheaware Lf the possibilityo)f oisthr-waae 
e hiasis aid clonorchiasis iii patients 

witlh gastrointestinal problems. I1 is
for this reasou thatl I simple,
reliable, less-lime coisiming and 
more objective method for diagno-sis is needed. Identification and 

large-scale production of specific
anligen (s) should le initiated anrd 
used for tire development of 
suiit l11 e i ilini LLod ia g nost ic 
retihods for the detection of 

specific atibodies, either in the 
serum or oLther body fluids. The 

screning and prodnet ion oi 
uMonocloal antibodies speciftie for 
parasite epiilopesshould he encour
aged and made available for lie 
detection of specific parasite 
antigen (s). If these various iii
munodiagnostlic methods Iiab are 
to he developed can he supplied in 
LiLantity cheaply, they would 
indoulhtedly replace tie more 
classical, title Consm iing and Iii re 
Mbjective methoads etnrreitly avail
able. Such a development would 
also he an in1iva liuable tool iotr 
epideniolhgy Studies aiid fr 
monitoring tile outcomei i alhuel
mintie treatinet. 
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IMMUNIZATION OF HAMSTERS AGAINST OPISTHORCHIS 
VIVERRINI INFECTION 

S. SIRISINIIA and S. WONGRATANACI EWWIN 

Department of Microbiology, Faculty of Science, Mahidol University, 
Bangkok 10400, Thailand. 

INTRODUCTION 

Liver fluke infection is still a major health 
problem in Southeast Asia, the Far East, and 
Central and Eastern Europe, with at least 
30-50 million people currently infected. In 
Thailand alone, it has been estimated that at 
least 7 million people are infected with 
Opisthorchis viverrini (Preuksaraj, 1984). 
Thus, human suffering and economic loss due 
to illness, decreased ability to earn a proper 
livelihood and cost of health care represent 
major hindrances and a challenge to national 
and regional development. 

Infections with 0. viverrini rarely result in 
acute clinical disease. Rather the infections 
tend to become chronic in nature and may 
persist for many years (Viranuvatti and 
Stitnimankarn, 1972; Harinasutaeta!., 1984). 
Such chronic, persistent infections can lead 
to cholangitis and in some cases to cholangio
carcinoma (Sonakul et al., 1978; Flavell, 
1981 ; Kurathong el a/., 1985). It has been 
noted that some patients from the endemic 
areas may harbor several thousand worms 
(Bunnag and Harinasuta, 1981), suggesting 
that reinfections do occur and that concurrentinfetioo fals renfetiopeven bythe
infection fails to prevent reinfection by the 
same parasite. Such a conclusion was 
subsequently confirmed in an experimental 
animal model (Sirisinha et al., 1982; 1983a). 
Data from these experimental studies showed 
that prior infection of hamsters with O. 
'iverrini did not induce significant protective 

immunity against reinfection by the same 
parasite, although under certain circum-
stances, worm burden due to the challenge 
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infection in animals harboring prior infection 
was reduced up to 25% when they were 
compared with animals without preexposure 
(Flavell, 1982). It is possible that both 
systemic humoral and cel-mediated immune 
responses developed during the course of 
infection (Bhamarapravati et al., 1978; 
Sirisinha et al., 1982, 1983b; Boonpucknavig 
et al., 1986) fail to damage or to eliminate 
worms residing in the bile duct system. 
That system could serve as an immunological 
priviledged site where systemic response 
can only marginally influence the parasites. 

The purpose of the present ;X Jy was to 

examine whether protective immunity could 
be induced in hamsters immunized with 
different 0. viverrini antigens via a route 
known to be effective in stimulating loc'l 
immune response in the gastrointestinal 
tract of other animal models. 

MATERIALS AND METHODS 

Antigen: Metacercariae (Mc) of 0. viverri 

were obtained from the flesh of naturally
infected cyprinoid fishes as previously des
cribed (Sirisinha et al., 1984). After thorough
 

washing in phosphate-buffered saline pH 7.2
 
(PBS), the metacercariac were homogenized

and sonicated to extract aqueous somatic
 
a
 
antigen essentially as described previously
 
for adult worm antigen (Si-isinha el al.,
 
1983b).
 

Adult worms were obtained from experi
mentally infected hamsters. They were 
maintained in vitro in protein-free medium 
for the production of excretory-secretory (ES) 
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antigen as previously described (1,lo1 I/ (/.. In one experiment, whole1982). Aqueous somatic antigen adult wormwas sub- homogenate containing both solublesequently extracted from these cultured adult andinsoluble materials was also used to immunizeworms, 

the animals. The insoluble materials in-Protein contents of these antigens were eluded among other componentsdetermined eggs andby the Folin method (Lowry tegument of the parasites.el al., 1951) using bovine serum albumin as Immunizationstandard. The complexity of each prepara-
of aninals: Adult female 

tion was analyzed by SDS-PAGE (Dharm-
Syrian hamsters weighing 100-120 g were 

krong-at and Sirisinha, 1983) and is shown in 
used in this study. They were immunized byeither the intraperitonealFig. I. The somaticantigen was considerably or a combined
intraperitoneal and oral route.more complex and heterogeneous comparing The in
traperitonealwith tie route of immunization con-ES and nietacercarial antigens. sisted of singleThe main protein component (MW 

a injection of antigen in89,000 complete Freund's adjuvant (CFA). Fordaltons) in the latter two antigenic prepara- tie intraperitoeal and oral route, the animalstions represented a minor component :n tle were first injected withsomatic extract. antigen in CFAintraperitoneally. They were subsequently 
given asingle oral feeding of antigen in 1.3 ,

M.W.(K) NaHCO3 via a dosing needle and syringe,2-3 week, later. Unimmunized hamsters 
similarly treated using saline instead of 
antigen served as controls. 

97 - Experimental infection and assessment of66 protective immunity: Both immunized andunimmunized animals were challenged with25 Me by 
45-

a dosing needle and -yringe as 
described elsewhere. Tite development ofprotective immunity was assessed 2-3 monthslater by determining the magnitude of worm 

...... burdens and, in sonic experiments, also by 
24 - ...... fecal egg output (Sirisinha et al., 1983a, b).4 k"--RESULTS 
14 -

Effect of a single intraperitoneal injection ofdifferent 0. viverrini antigens on a challenge
infection of hamsters with 25 metacercaria,;0 b C d In this series of experiments, adult female 
hamsters were injected intraperitoneally with
metabolic products (ES) of adult worms,

Fig. I-SDS-PAGE Coomassie-blu adult somatic extractstained profiles genate mixed wth ora adult worm homoof ES (a), somatic (b)and metacercariae (c) ul vom 
of 0. viierrini. The right hand diagram (d) tth 

hom
an equal volume of complete Freund's adjuvant (CFA).represents that The animalsof the metacereariae whichtook up stain weakly. were challMolecular weight w -3markers indicated on the left. enged 2-3 wk iter with 25 metacercariae (Mc) of 0. i'i'errini. The animals 
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Table I
 

Effect of a single intraperitoncai injection of antigens on a challenge infection
 
with 25 metacercariae. 

Antigens Quantity of antigens 

CFA 
ES + CFA 00 Plg 

CFA 

No. of 
hamsters 

Worm recovery
(mean + SE) 

12 

6 
5 

14.58 +1.71 

14.00 ± 1.67 
10.20 4.09 

9 
9 

18.22 
18.22 

0.91 
0.81 

Adult homogenate +CFA 5adult worm equivalent 8 17.75 ± 0.61 

Adult somatic + CFA 100 pg 

were sacrificed approximately 3 months 
after the challenge. Worm recovery from 
immunized hamsters were compared with 
those from unimmunized control groups, 
one of which received a similar injection of 
CFA in saline. The results are shown in 
Table I. The two control groups from each 
set of experiments had similar numbers of 
worm recovery, varying between 40% and 
70% of the challenging dose. Data summa-
rized in the table lailed to show statistically 
significant reduction of worm recovery in 
any of the 3 experimental (immunized) 
groups. The presence of insoluble material 
in worm homogenate which contained eggs, 
tegument and other cellular components did 
not enhance the protective potential of the 
soluble somatic antigen. In contrast to the 
results with these somatic antigens, there 
appeared to be a low degree of protection in 
the group immunized with ES antigen. 

Effect of a combined intraperitoneal and 
oral route immunization on a challenge
infection with 25 metacornariae: 

In this series of experiments, the hamsters 
were first immunized by an intraperitoneal 

Vol. 17 No. 4 Deccmber 1986 

7 12.60 ± 1.42 
8 15.38 ±:1.59 

injection of antigen in CFA as previously 
described. They were then given an oral 
feeding of antigen 2 wk later. One week 
after the oral feeding, the animals were 
challenged v.tild 25 metacercariac. Animals 
were sacrificed approximately 3 months 
thereafter and worm recoveries from all 
groups were determined and compared. 
The results presented in Table 2showed again 
that with this protocol of immunization, 
neither adult worm somatic extract nor 
metacercarial somatic extract gave protection 
against a subsequent challenge. Thus, 
there isno addition advantage of acombined 
parenteral and local route of immunization 
over that ofa parenteral route alone. 
Effect of a combined preexposure and im

iti on the induction of protective 

immunity: 
Although previous experiments failed to 

demonstrate a significant protection in
animastreeivnfea frofetin 
animals receiving several forms of antigen
preparations by different protocols, it was 
still possible that a weak protection stimu

lated by natural infection could be enhanced 
via a subsequent immunization. To test this 
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Table 2
 
Effect of a combined intraperitoncal and oral route immunization 
on a challenge infection 

with 25 inetacercariac. 
Somatic Quantity of antigens No. of Worm recoveryantigens Intraperitoneal Oral hamsters (Mean SE)+ 


CFA 
 - 8 15.63 i.38Adult 200 pg +CFA 200 jig 
1 

7 15.00 i.021 

- 10 8.20 + 2.30
CFA 6 7.83 + 2.79Metacercaria 20 pg* 



+CFA 30 pg* 8 8.13 + 2.85 
* Equivalent to 00 and i150metacercariae, respectively. 

Table 3
 
Effect of a combined pre-exposure to 
 0. viverrini parasites and antigen immunization on a 

challenge infection with 25 metacercariae.Pre-exposure Antigens Quantity of No. of Worm recovery 

antigens hamsters (Mean SE)+ 

5Mc 
 CFA - 6 17.17 1.48

Adult Somatic i CFA5Mc 200 pig 8 12.13 ± 1.17
 
5 Mc 
 CPA - 4 17.75 ±-7.80
5 Me ES 4 CFA 100 pig 
 5 14.60 + 1.82
 
5 Mc 
 CFA 10 7.20 1.755 Me Metacercariac + CFA 50 pg* 9 6.38 + 2.97 

Equivalent to 250 Inctacercariac. 

possibility, experiments were initiated by antigens was not significantly different fromfirst infecting all hamsters with 5 Me. Then, the controls receiving only CFA.
2-3 months ;ater, they were immunized

intraperitoneally with the antigens shown in D)ISCUSSION
Table 3. Using a similar protocol for challenge and assessment of protective immunity, The data presented in this paper demonit was found that a slight but significant strates that immunization of hamsters withenhancement of protective immunity (p < various 0. viverrini antigens failed to protect0.02) could be induced wormwhen adult against infection caused by this liver fluke inantigen was used as the immunizing antigen previously unexposed hamsters. This is not(Table 3). A small degree of enhancement entirely unexpected, as we previously showedof immunity induced by the other two that a prior infection of hamsters with small 
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doses of 0. viverrinidid not confer signilicant 
protection against reinfection by the same 
parasites (Sirisinha a al., 1982, 1983a). 
However, in view of an earlier report by 
Flavcll (1982) showing a low degree of 
resistance in hamsters harboring a small 
number of worms from a previous infection, 
weattemptedto potentiate acquired resistance 
in animals with prior infection by a subse-
quent immunization. Results presented in 
Table 3 showed that the immunization of 
animals harboring a low number of 0. 
viverrinistrengthened their acquired immunity 
to reinfection, particularly in the group 
receiving aqueous somatic extract of adult 
worms. However, even with this antigen 
only a 30%, reduction of worm burden was 
noted. 

Reports by lunnag and Harinasuta (1981) 
on the recovery of several thousand worms 
from patients and by Upatham e al. (1982) 
on the peak intensity of infection at above ag-
40 provide circumstantial evidence for the occurrence of'reinfection in peoplein endemic 

regions. More recently, Sornmani and his 

colleagues (1984) demonstrated that a large 
proportion of people who had been treated 
bywvith0.praziquantel could be readily reinfectedviverrini. This finding confirmed our 
previous observation on reinfection in experi-

mental animals (Sirisinha et al,. 1982). If one 
extrapolates the results from our present 
animal report to humans, it could be postulat-
ed that human vaccination in endemic areas 
would provide sonic beneficial effect against 
reinfection. 

Our inability to further enhance the low 
degree of acquired immunity could have 
various explanations. Firstly, the procedures 
employed may not have been optimal for our 
hamster model. Hamsters are known to have 
immune responses somewhat different from 
most other common laboratory animals 
(Streilein et al., 1981). Furthermore, chroni-
cally infected hamsters have been noted to be 
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immunosuppressed and thus may not respond 
optimally to immunization (Wongratanac
hecwin and Sirisinha, manuscript in prepar
ation). Secondly, antibodies and sensitized 
lymphocytcs may not have reached the biliary 
tract or bile secretion in sufficient quantities. 
Several years previously Sun and Gibson 
(1969) detected antibodies reactive with 
Clonorchis siensis antigens in the bile of pa
tients as well as animals with clonorchiasis. 
We have also observed that antibodies can be 
detected in the bile of hamsters infected with 
0. viverrini within one month of infection 
(Unpublished). Bhamarapravatietal.,(1978) 
also reported the presence of mononuclear 
cells in the biliary wall of infected hamsters. 
lUstly, 0. viverrini parasites themselves may 
be resistant to immune damage or be able to 
evade the defensc system of the host. We 
recently demonstrated that 0. viverrini were 
not killed by serum from infected animals or 
from patients with opisthorchiasis (Sirisinha 

t a!., 1986). In addition, the parasites werealso found to be resistant to in vitro killing by 

splenic lymphocytes from infected donors, 

either in the presence or absence of antibody 
(Unpublished). Flavell and his associates 
(1980) reported that it was not possible to 
induce a significant level of immunity in 
hamsters by passivetransfer ofeither serum or 

spleen cells from infected donors. Similarly, 
we were unable to induce protective immunity 
by oral feeding of recipient hamsters with 
pooled serum from infected animals prior to, 
together with or immediately after a metacer
carial challenge (Unpublished). Resistance to 
immune damage can be related to tegumental 
shedding waich had been observed previously 
(Sirisinha et al., 1986). 

Taken together, the results from experi
mental animal studies, from clinical findings 
in patients with opisthorchiasis and from 
epidemiological observations all su-gest 
that only a low degree of protective immunity 
develops in opisthorchiasis and it appears un
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likely that acquired immunity to 0. v'i'verrini 
infection can be potentiated by immunization.
Chemotherapy alone cannot effectively con-
trol infection in endemic regions, as people

be readily reinfected (Sornmanican 	 et al.,
1984). Therefore, the classical approach to 
control this infection by improvement in
sanitation and health education aimed at
changing food habits, in combination with 
effective chemotherapy, remains the method 
of choice. 

SUMMARY 


Attempts were made to induce acquired

immunity against Opisthorchis viverrini infec-
tion in hamsters by immunizing them with 
aqueous somatic extract and metabolic 
products of adult worms, crude adult worm 
homogenates and metacercarial somatic 
extracts via either the intraperitoneal or com-
bined intraperitoneal and oral routes. These 
procedures failed to stimulate significant
protective response in animals that had never
been exposed to 0. viverrini. However, the
protective response reached a significant level 
(30%',worm reduction) in hamsters that hadbeen infected with a small member of flukes 
prior to immunization with aqueous somatic 
extract ofadult worms. Although these find-
ings indicate that it may be possible to reduce
reinfection in people in the endemic area by

immunization, it appears that a better method 

currently available for the control of 0. viver-

rini infection is health 
 education aimed at

changing 
 food habits and improving sani-

tation and personal hygiene. 
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