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1. BacKground, 

Liver fluke infection is a major health problem in Southeast 

Asia, the Far East, and Central and Eastern Europe, with at least 

40 million people currently infected. In Thailand alone, it has 

been estimated that at least 7.5 million people (about 15% of the 

population) are infeccec with __i_5tbQ yiverrin] and the 

prevalence in some disricts iS at least qo5 or higher.
 

Attempts thus far to control the 
 disease include interuption 

of life cycle, case detection and chemctherapy. These approaches 

with the exception of a trial mass chemotherapy with praziquantel 

in small villages are riot satisfactory. Reinfection readily 

occurs after chemotherapy but can be reduced if such treatment 

is accompanied health educationby aimed at changing food habits 

and improving sanitation and personal hygiene. 

Currently the diagnosis of Q. viverrin infection, based on
 

the detection and identificatior 
 of eggs in the feces, is tedious 

and time-consuming, isand reliable only under the supervision of 

experienced laboratory 
 fe:'sonel and therefore does not lend
 

itself to wide application necessary for disease control programs 

in highly endemic areas where new cases alone 
 overwhelm 

laboratory capacities. Moreover, cases with light infections and 

when there is biliary obstruction such as cholangiocarcinoma can 

result in false negative findings. The development of a simple, 

sensitive and specific test for antibodies to the parasites would 

provide a useful tool for epidemiological surveys, giving 

information on previous exposure to the parasite and, perhaps, 

zome indication of pathological complicationm. The test can be 
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used to monitor the success of chemotherapy as well as the rate 

oi reinfecticn. Serological tests for the detection of serum 

antibody including precipitation, agglutination and complement 

fixation have been used in the past. However, the results are 

not satisfactory as they lack sensitivity and specificity, and do 

not lend themselves readily to be used in small, poorly equipped 

laboratori eE. The development of enzyme-linked immunosorbent 

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 attempting to find 

suitable immunodi agnosti c mrnthods. However, todue the 

complexity of antigensthe 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. Th± characterization 
 and purification of parasite

specific antigens is hence 
 a necessary starting point for
 

establ ishi ng suitable systems 
 with diagnotic potential. 

Moreover, some clues as to the possible immunological basis for 

protection may 	 be obtained, thus allowing immunoprophylaxis or a 

way to enhance post-exposure immunity. 

2. 	 Objectives 

The main objective of this project is to develop a simple, 

sensitve and specific immunoassay(s) for the diagnosis of human 

liver fluke infection caused by Opisthorchis viverrini. While 

the principal aim is to detect specific antibody in the serum 

and/or other body fluids (e.g., saliva and bile), a simultaneous 
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development of a method to detect specifi'c parasite antigen(s) 

will also be carried out. The immunoassays to be developed 

shoul d: 

El. Be able to establish diagnosis is suspects 

including those lowwith intensity of infection. 

b. Identify L,. ylverrini infection in patients with 

biliary obstruction and other 
complications.
 

C. Be reliably and extensively performed by laboratory 

personnel with minimal 
laboratory training.
 

d. Be able to monitor the efficacy .of individual and 

mass anthelmintic treatment as well as reinfection. 

The approach is to characterize, identify and purify 

relevant antigenic compone.ts by appropriate physicochemical and 

immunological methods using a of frombattery sera infected 

individuals, rabbit polyclonal and monoclonalmouse antibodies. 

Initial steps in the attempt at production of relevant antigens 

by recombinant E. carrying_oli genomic O. yiverrini DNA 

fragments will also be mace. Polyclonal and monoclonal 

antibodies together with corresponding relevant 
 antigens
 

developed will be used in the formulation of immunoassays. 

Research activity
 

.ActivityI : Preparation of antigen
 

(A) 
 ngviverrin The various 0.
tigns.xm 
 viverrinj anti

gens, including somatic, surface tegument and metabolic products 

LI 
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(ES) cf adult worms, were prepared as described in details in 

.Progress Reports NQ__l .2 The parasites were obtained from 

naturally infected cyprinoid fish bought and caught in Khon Kaen 

province. The parasite cycle is being maintained in hamsters 

kept in the I.nimal Center of the Faculty of Science. Currently 

we have approximZely 150 hamsers infected with 100 metacercariae 

eac.. These Entigens were used for the vari,.us immunoassays as 

wea as for scr eeni ng of monocl onal anti bodi es. 

(B) Schistosorna iaro Quim aigu. Crude somatic extract 

of a. was from adult male and female wormsaonic. prepared 

obtainec from albino Swiss mice infected with -. -Jaonicum 

cercariae (kindly made availavble by Dr. Prasert Sobhon, 

Department of Anatomy, Faculty of Science, Mahidol Unvier sity). 

The adult worms were homogenized and sonicated essentially the
 

r
sam- as done for _. viverrdni adults. The antigen will be used 

for an-.lyzing specificity of the immunoassay systems being 

developed as well as for specificity screening of monoclonal 

anti bodi es. 

,C) ,erato d antigens These nematode antigens will be 

used for specifici ty study mentioned in (B). Two tissue 

nematodes, namely .natho stoma .i5i and Angiostronwvlus 

cantonensi , have been selected because both are available 

locally in the same general areas where Q. yiverrini is found and 

the infections are acquired by eating raw or poorly cooked food 

made from infected intermediate hosts (e.g., fish and snails). 

-Q. suiniperum third-stage larvae were prepared from eel livers 

bought from local markets in Bangkok. The livers were chopped 
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into small pieces and then digested overnight at 37 C in 1% acid 

pepsir sc._tion. The larvae were picked from the digested liver 

one by one. After thorough washing, they were kept frozen until 

a sufficiEnt number was available for antigen extraction. A. 

cantonenE: third-stage larvae were obtained from snails Lut

ot_ abrau infecte 3 weeks previously with infective 

first-stage Ia rv Ee cbaei red from the feces of experimentally 

infectec rats. The flesrh of infectEd snails was chopped into 

sm a) pieces anc placed on a Baermar apparatus filled with warm 

(37GC) I X acid pepsin digesting sol uti on pH 2-3. The larvae 

migrating down tc the tip of the funnel were collected, washed 

ana kept frozen until the time of antigen extraction. Both a. 

Stini-erun and L. cantonensis third-stage larvae, and adult A.
 

cantonensis, fromt heart and lung,, of infected rats were use for 

the preparation of cruae somatic antigens by homogenization and 

sonicatior. as cescribed previously for _. viverrinj antigens. 

Activity Cilectior; of specimen:s from patients 

We are now collecting serunm, bile and saliva from patients 

with positive L. vief_ eggs in the stool. These were 

patients with biliary obstruction coming in for surgery at Khon 

Kaen University Hospital. Wnereas hepatic bile was previously 

obtained by cannulation as described in Progress eo]rt N 2, 

gall bladder bile was collected in this group of patients. In 

some of these patients, saliva was also collected.
 

In addition to these opi sthorchiasi s patients, 
 we also
 

collected blood and sometil,.es saliva from _Q. vIsekrrinj negative 

6 

http:sometil,.es


individuals who reside in the endemic area of _Q. 'iverrini 

infection, either with or without infections by other 

intestinal helminths. In order to locate these individuals, a 

large number of patients attending the Outpatient Clinic of t.ie 

University hospi tal were screened by fecal examination for _. 

viverrini eggs. 

Activity a: Characterization of Q. viverrini antivens 

The various -. \iverrin! antigens, i.e., somatic extract, 

surface extracts and metabolic productfs of adult worms, somatic 

extracts of metacercariae and eggs, were characterized by 

racioimmunoprecipitation and SDS-PAGE as described previously in 

Progr ess Reor No. 1. Because of its availability, detailed 

analysis was carriec out with the somatic extract of adult worms. 

The relevant data on this section were analyzed and described in 

the manuscript which is now -I Dres in Par -itooy (paper 

described in the last section of this report). 

Briefly, the results showed that a prominent protein 

component that reacted with all sera from our patients has a 

molecular weight of 89,000 daltons. It is most likely specific 

for -. viv rrin as sera from animals experimentally infected 

with other parsites failed to react with this component. It 

should be mentioned that this 89 kd protein is the major 

component found in the Lip__JL maintenance fluid of adult worms 

and most likely represents one of the ES antigens of the fluke. 

Another prominent component is a low molecular weight doublet 

with M	r of 16-17 K. This component represents approximately 50% 

r 
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of the protein in the somatic extract and it most likely 

represents tegumental protein of the parasite. In addition to 

these 2 components, there are a few other minor components with 

specificity for viverrini. are beingO. They now characterized. 

Activity L : Testinp of theimmunoa ,pv syste.
 

Using the optimal conditions otained as described previously 

in Prcress_&porr No_2, the enzmye-linked immunosorbent assay 

(FLISA) was tested tc eviuate itJs sensitivity and specificity. We 

found that it was possible to obtain positive ELISA readings of
 

the serum from all fQ. vi.Lerrn-positive indivicuals. Under 
 the 

same ccrditions, serum from patients with other parasitic
 

diseases (including toxopl asma, fil ariasis, schistosomiasis,
 

paragcr;imiasas) gave non-significant 
 readings that were within a
 

stancard deviation of normal di v is uvs. Howev er, 
 pati ents 

from tne C. verr ir endemic area, but habouring other intestinal
 

parasites gave signt to moderate readings. It is possible 
 that 

the pcsitive results may represent a true cross reactivity or an 

unrecognzec subc inical previous infection by viverrin i.-Q. In 

order to resclve this problem, we had to turn to testing serum 

from animals monoinfected with some of these parasites. Our 

li ited data thus far obtained suggest that tnese positive 

results noted in humans may be associated with previous subcli

nical -Q. viverrini infection. 

Although the antibodies can be detected in IgG, IgA and IgE 

fractions, a majority of antibody is associated with the IgG 

antibody isotype. The association of antibody primarily with the 

8 



IgG fraction is rather unexpected as we previously expected to 

see a cluser asociation with the IgA isotype since this infection 

is totally a surface infection. Most other infections of the 

mucosal surfaces are associated with an IgA antibody response. 

Tn our study, the IgA antibody detection was not too satisfactory 

as the bact'ground ELISA reacing was rather high compared with 

those of other antibody assays. The IgE antibody detection can 

also be used r!diagncsis a- it is highly specific. However, not 

a~il patients with cpisth orchiasis gave positive ELISA results 

with IgE antibody. Therefore, if we can obtain a better antigen, 

it may be possible to test the igE system. It is interesting, 

however, to see elevated total serum IgE in this infection, 
indicating that. infection by _Q. iLri can potentiate IgE 

productior similar to observed with tissue helminth infections. 

Specific antibodies have also been detected in the bile of a 

number 
 of patients with biIIary obstruction. A more detail 

cescription of this finding has been written up (article F-4 in 

the last section). 

Activiy 5 : Attempt t cloning Q. viverrini genes 

Because previous attempts during the last 8-10 months, as 

reported in lrogress Report N- -2, have given negative 

results, several modifications have been incorporated into the 

work during the last 3-4 months. 

(A) Q, viverrini DNI renaratISM
 

Because the DIA preparation obtained by the protocol 

described in detail in the last progress report always had one 
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extra peak of unidentified material by gel electrophoresis, we 

therefore added one extra step in attempt to get rid of this 

unidentified material. In this experiment, 500-600 adult D' 

yinnia were homogenized and DNA extracted by the phenol

chlorcform-ether method. Tht agarose gel electrophoresis of this 

material indicated that at this point about 700 ,.g of DNA was 

obtained. Tr,e preparation was then purified further by CsCl 

ultracentrifugation. All 7C0 4-g DNA was dissolved in an appro

priate solvent and then CcC1 was added to a final concentration 

of I gm/irL. Then ethidium bromide was added to a final concen

tration of 800 4g/ml. The ultracentrifugation was carried out at 

45,00& rpm at 2 0°C for 15-24 hr. The DNA band was collected by 

needle puncture technique and ethidium bromide was removed by 

isoamy! alcohol. The DNA was then ethanol precipitated at -200C, 

centrifuec au 10,000 rpmc.arc the precipitate ,,as washed with 70% 

ethanol and subsequently dissolved in Tris-EDTA (TE) buffer. 

(2) lasnmid prevaration. Three plasmids, namely, pUC8, 

pUC9 and pUC12, were prepared essentialy as described previously 

for pUC12 in the last progress report. The p C12 was prepared 

from L. noli JM1O7 whereas the pUC8 and ptC9 were prepared from 

I. A JM83 harbouring these plasmics. After the E, coli were 

grown until log phase, plasmids were prepared and finally 

purified by CsCi ultracentrifugation. The latter was performed 

at 45,000 rpm for 1-20 hrs at 20 0 C. The plasmid band was 

collected, washed, precipitated with absolute ethanol and then 

dissolved in TE solution. 
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(C) _onstruction of recombinant plasmids 
and transformation
 

into E. coli J K__107 

Slight modifications were made in order to increase the 

yield of reccmbinants. First, both the purified O. .I!er-rgia.± DNA 

and the three plasmid vectors were cut by restriction enzyme Pst 

Sat 37 C for 1 hr. The average size of _Q. Yvierrinj obtained 

was 4 kilcbases. Secondly, the recombinant plasmid construction 

was performed using an O. viverrini DNA to plasmid DNA ratio of 

10:1 instead cf 4:1 used in the last report. The ligation was 

done using T4 ligase in an overnight incubation at 15-16 0 C. The 

transformarnts were plated on LB-agar plate containing 100 Pg/m. 

penicillin together with 200 mM isopropyl -D-thiogalactopyrano

side and 2% 5-bromo-4-chloro-3-indolyl v-D-galactopyranoside. 
 On
 

this selection medium, the recombinants give colorless white 

colonies. On the overage 18-21% were found to be recombinants. 

However, about 17% of these white colonies resulted from vector 

deletion. It was estimated therefore that there were 2x105 white 

colonies from using 600 ng the recombinant plasmid DNA. To check 

the average size of the inserted DNA, white bacterial colonies 

were randomly picked for plasmid extraction and cut with EcoRI. 

The size of inserts were found to vary from 0.57 to 4.4 kb and 5 

of 23 insert pieces contained an EcoRI site. 

(D) Colony immunoassay 

Our limited data suggest that detergent lysis of 

bacterial colonies may interfere with the immunoassay method in 

this system. Therefore, a different lysis method was used. The 

bacteria were blotted onto nitrocellulose paper (NC), grown as 
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previously described, and then lyzed by a non-detergent method 

(Bourgouin, C., Mol. Gen. Genetics a.5:390-397, 1986). Briefly,
 

the colonies on nitrocellulose paper 
were fixed in chloroform
 

vapor for 
15 rin and then lyzed by lysozyme solution containing 

3% ESA, I :.g/ml DNase and 40 .g/!rr lysozyme. This step 
was 

carried cut for 2 hr 370 C.at The paper was washed to remove
 

cell debris and then blocked overnight at 4 C with 5X non-fat
 

powdered milk 
at pH 7.4. The colonies were then screened with
 

pclyvalent rabbit altiserum known contain
to antibodies to
 

various somatic antigens, 
egg antigens and tegumental antigens. 

Non-specific reaction E.with col components was eliminated by 

affinity chromatography using E. s lysate linked cyanogen
 

bromide-activated 
Sepharose. Other procedures were essentially
 

as 
described in Prog.ress Report No. P.
 

Using this colony immunoassay, 
 none of the approximately
 

30,000 white clonies screened thus 
 fbr gave positive results. 

Activity ti : roduction of monoclonal, antibodies 

In the previous report, we detailed some of the evidence 
which led us to believe that the myeloma line we were 
using for
 

our fusions was contaminated with mycoplasma. This particular
 

strain of mycopl asma is associated with on extremely high
 

thymine-
 (or pyrimidine-) nucleoside phosphorylase activity. As 

a consequence, it very rapidly depletes HAT medium 
 of the 

essential protective component thymicine, and infected "wild

type" cells including hybridomas die in HAT after a short period 

oi growth. Several strains of the same myeloma line were 

obtained from other laboratories in Bangkok, and most passed this 
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simple bioassay for mycoplasma--ije., co-culture with them or 

their supernatants Cid not render mycoplasma-free hybridomas 

susceptible to death in HAT. Two of these myeloma strains were 

used in fusions in our laboratory under the usual conditions. 

Although these myeomas gave hybridomas, the recovery of hybrid 

clones was relatively poor. In each case, a total of only about 
h 

100 fused cells or colonies were obtained, about 1/ 10th to 1120t 

of that expectec of a good myeloma under similar conditions. 

Tnis yield probably reflects the unknown histories of these 

strains, total time in culture, minimum and maximum densities and 

particularly cloning, since the latter selects a homogeneous but 

as yet untestec population, which either fuses well or poorly. 

Rather than attempt a slow adaptation of these lines to our 

fusion conditions or further optimization of these conditions, 

we sought another strain of myeloma with a more known history. 

Ultimately such a lire was obtained from Flow Laboratories in 

Australia. This strain of the 653 myeloma line has given us 10

to 20-fold better hybridoma yields in three fusions with different 

antigens and does not appear to need further adaptation/selection 

or optimization of fusion conditions 

One of these fusions with the new myeloma was with mice 

immunized with 0isthorchis viverrini somatic antigen. To 

conserve antigen and improve immunization, the soluble antigen 

was adsorbed onto nitrocellulose and about 25 and 35 ;'g were 

given in the primary and a single booster immunizations. The 

protein-adsorbed nitrocellulse was dissolved in dimethylsulfoxide 

to facilitate injection and mixed with a quantity of Freund's 
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complete or incomplete adjuvant suth that it remained soluble 

duri ng subcutaneous and intraperitneal inj ecti on. Primary 

immunization was followed by a single booster after 1 month, and 

2 months later, the best responde: of 3 was given a single I.P. 

injection of 50 g of soluble somatic antigen. Fusion was 

performed 3 days later under our original fusion conditions, 

i.e., before attempts to optimize these to our previous myeloma 

strains. The fusion was distributed between twenty 96-well 

cnlture plates. Almost all wells (ra. 2000 wells) exhibited 

growth and all were assayed by a replica plate ELISA when early 

wells reached 50-70% confluency. Between 2 assays, approximately 

40 ELISA-positive wells were picked and transferred to 24-well 

plates for partial scale-up prior to freezing or cloning. 

Many of these hybrids have been cloned once and positive 

clones re-frozen. However, we have now exhausted our current 

supply of soluble somatic antigen, and cloning for the remainder 

as well as repeat or sub-cloning will have to await the prepara

tion of further antigen, which is underway at present. In the 

meanwhile, existing superna tants are being used in immuno

prec'pitation with radiciodinated antigen (ail assay requiring 

very little antigen) to select the most suitable or desirable 

specificities and reserve precious antigen for their further 

cloning. At present, only a few hybridomas have been charac

terized as to their fine specificities by this procedure. 

Problems
 

Monoclonal antibodies. Because of a limited supply of 
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antigen, mice were immunized using a complex mixture of soluble 

antigens from adult worus adsorbed onto introcellulose. The 

rationale for this was that it requires far less immunogen and 

consicerably in:proves the response. This scheme may be useful 

when the tctal yield of hybrids is poor and the specific yield 

even lower -- 2 or 3 lines for assay, cloning and characterization. 

it would seem however, that combinec with a more suitable myeloma 

giving a better fusion yield, this ccnservation of antigen at the 

immunization level .s a false e2onomy. Clearly, the m-ajority of 

antigen is used in our ELISA; despite the fact that this is only 5 

1g/ml, this represent, the equivalent of i immunization (25 ', g) 

per assay plate. In the future, it may prove better to use more 

during the immunization to promote a more vigorous response and 

perhaps more affinity maturation. With a higher affinity, 

perhaps weils ray be pooled 5y columns and rows and assayed 

checkerboard fashion, thus conserving antigen. 

We anticipate that the problem of obtaining antigen will be 

lessened2 since a source of infected fish has been found and our 

infected hamster supply re-escablished. In addition, this will 

provide a source of more selectively enriched antigen such as ES 

cntigen with a higher proportion of the parasite-specific 89 Kd 

polypeptide for use as immunogen and/or assay antigen. 

Workplan for the next__io
 

All activities initiated during this period will be refined 

further. The activity regarding the development of immunoassay 

has thus for reached a satisfactory stage and is ahead of other 
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activities, i.e. , genetic manipulation of the parasite genome and 

proauctl or of monoclonal antibodies. With success in these 2 

last mentioned activities, the work regarding improvement of -;he 

immunoassay method will be reinitiated. However, at the same Oime 

acquisition of the parasites, preparation of infected fish for 

the hamster infection and obtaining adult flukes from infected 

hamsters fcr antiger. production (both somatic extract and in 

vitr maintenance culture fluid) are being continued to service 

the needs for other activities. Therefore, the activities that 

we will concentrate on during the next working period include 

genetic manipulation and gene cloning, and production and 

cnaracterizati on of monoclonal anti bodi es. In addition to these 

experiments, we will also screen for repetitive DNA segments of 

_2. viverrinj in E. cola. This will be done by using the 

genomic O. viverrini as probe. The genomic DNA will be labeled 

by nick-translation using C -32 P-dATP and used in colony 

hybridization onto nitrocellulose filters containing recombinant 

clones. The clones with strong signal will be tested by Southern 

blot hybridization in order to get more information regarding the 

characteristics of each clone. 

A reasonably large number of hybridomas positive by ELISA 

against some antigen present in the crude adult somatic antigen 

preparation have been produced. In so far as we do not have 

sufficient antigen tc clone and subclone all of these, they 'ill 

be assayea first by radioimmunoprecipitation to select the most 

suitable for further processing and characterization. This work 

which has already begur should provide extremely useful 
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information as to the fine specificities of the hybridomas at 

least to the point of polypeptide species, information which 

cannot be obtained by the ELISA. 

In addition, we have a number of mice immunizea by the same 

scheme, as well as anin.ali primed with more selectively enriched 

antigen preparations. These animals will be used in additional 

fusiorns tc increase the diversity of out repertoire of monoclonal 

antibodies while fine characterization of existing specificities 

is in progress. if antiger. reinains limiting, we will attempt to 

develop a method of pooling supernatants before using to minimize 

waste and enable more assays to be performed with the same 

am our, t. 

Publ ications
 

Articles that have been and/or will be shortly published 

since the initiation of this project are listed below. 

I. Sirisinha. .cy. Immunodiagnosis of human liver fluke 

infections. Asia Pacifi J, Allergy 4:81-88,
Lmunology 1986
 

(reprints were submitted with Progres Report No.2). 

2. irisinha. S. and Wongratanacheewin, S. Immunization of 

hamsters against Opisthorchis viverri infection. Southeast 

Asian J. Trop. Med. Pub. __ . 17:567-573, 1986 (reprints were 

submitted with Prorress Report No. a). 

3. Wongratanacheewin, S., Chawengkirttikul, R., Bunnag, D. 

and irisinha, . Analysis of Opisthorchis viverrin antigens by 

immunopreci pa tati on and polyacrylamide gel el ectrophor esis. 

Para7 tco 9t (in press) 1988 (2 copies of a galley proof of 

the paper are Enclosed). 

17 



4. Wongrata nach eewin, S., Bunnag, D. , Vaeusorn, N. and 

-irisinha,. Characterization of humoral immune response in the
 

serum and bile of patients with opisthorchiasis arid its applica

tion in iimunociagnosis. 
 Am. J. Trop. Med. Iiy.. (submitted for 

publication). 

5. 'irlsinha. S . Approaches to develop immunodiagnostic
 

methods for liver 
 fluke infection caused by Opisthorchis
 

viverrin. Proceedings 
of . enc -Award Grantees. July
 

1987.
 

Thesi~
 

A portion of the research for this project has been con

ducted by a Ph.D. 
candidate in our laboratory (Mr. Surasakdi
 

Wongratanacheewin). His thesis is 
entiled "Characterization of 

Humoral Immune Response the and Bile ofin Serum Patients with
 

Opisthorchiasis and Its 
Implication in Immunodiagnosis". He has
 

now finished all requirement for the degree and will become 
a
 

lecturer at the School of Medicine, Khon Kaen University, in Knon
 

Kaen province where he will 
continue his research in conjunction
 

with our group here in Bangkok.
 

.Attending scientific meeting and presentation of paper
 

The principle investigator was invited to attend a 3-day
 

scientific meeting on "ledia _in ioloJo Towards 2000; S.E. 

Li3-U.S.A. Perspective and presented a paper entitled "]Im = 

diagnosis of hmaL livrfluke !nfetiL cenused by Opisthorchis 

viverrinQ". The meeting took place in Hong Kong on 29 May -

June, 1987. 
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infectionst haveo been recently roporte(I fromn several coontrie previouslv kno~n to be, '~4V~~vi~:freeoof the (lisemuse, The latter isnattributed, at least inipart,. to increasing p rsr ofr '~"V~

immigranits and( rvftigees from coontries illtliec dweinie regions, Laboratory jier4oioielj ~~
V,,Art both enleic' andl rion eniof regonsiiiit bejimore awte of the possibility sf" V'~Y 

~ ~ tson thiiork that a simple,, reliable~less W.netin~~~~~~~~~o reaConrh~ .3 

tieconsuming anImr betienclo)foringnohi r scaclCirn, ltblfohe(ingno~iiuof horran liver fluke infection are based. on the dwnmonsf ration of oggs'V
j V' in Sto'()l of Rosp4IeetcC n~ioi4 Hocv1rk 'mnm,' 
 a fake negativeV
 
.. result i not inteomilmon for examiplo, inl tlie c'asetof li 
 ht inflection o0-biliarv obstroction,.I rcviotu, lufrrs to)do6elop iintnunmliagrnostie rnothodIs for human liver flliu infections V.V.....

N.vere~ largely tinsuciLes4sful (Siri'onh 108(1), suriologicul
4 

Ijj, Soveral t echniiqies have b)een~~tV{V. m.niployc(l to (letei' 0.vvern infecution b~utcoiijxklerilo vro,,s- reacm.tivitv vvith other .. V.
.helilpinthi'~IVVV4 inlfection romauinls to be volina(d(jIiiiliwt rb'hrvanj rasthira.mooj ::iY 

VV.''A&rj (.halicmnpa, 19180,; F'old heiX & K iobk'wh, 198h2; -4irminha, Tuti, Vii hmuri & r t atuiiir, VV'4 

-~i-'-~ ~~93A vr SP ri vatmmmtk oh Vi vitmot Ku rathiong 
.V~ 

& I iwmtw t'eh 198.5;, Boooumuiikinlay ig, ~ . 
- V 4 Kurat honig &,.V~t i ltluxa t I1986l).~V~ V~ 
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~erdianosi~assys , i~e niani~esJ;itle s-crrntl knwnaboI~ 

reainhp'n o chaeriz an Ctoidetifyand vtvCrii-9 

repotedthiIt potei Prparzien of u0, v verrni wnherenglyc l iems 
'f/ol aarlsigenig oomatic anappren 

0vvr? 14owreclec.e erd fr ,In, icmtswih pe'trcii ineefldwtostobwtaithedegrcact findsfturaeil aait Bypcle lme8),Tacrahe ull o thee7ttd' "a oInteead tyroidfs (Sirint 
q compnngts tatnal, Sa ncrbl MtaodRdmoe,'Sobhonti ~mitoine; 

~~ (T~~PreK),rt 0 wa hd IIrJo nsuipcnsionofh Inie't 

oAtlt maimum s~amltdea m ner l fratoa fe1 ipa I
;2KK;.~>'oiAut was kietn ereh cllecte bfombeier centrifueonll infecte wtithY 2 K' 

mcetacei oaine frm heflsofut unrlinferted prard fish (iri n~ h'Ia, 
cButur fluid 194) Afe these flukesinau, wsinhooghy 'ear veremanand(ui~iiihmogen,i

ipc.,eli otiyklo kes, wihd (ntF anhed0-1a~wer c--olce rom te biledutyI~ ' 

chlorometall kdetone (PCKrinile susenfste inicwn the dsoined inan ltasondic 
balneganed 150,io SientOi Inuens Mao(oipalt (CE RoEnln) setantg20toiil-

oporat/mI atrcptimnucn ampltud at I/in uinel o n a xeien a'tgoal) of tOr Tyia
fiuis cewaketmonightn viat 37 being cetiue aisiiCinium DupontTCbfor 3 L'agl

Instruments,0 I Netorwn,aon. 
 red aiernr ainatcv10000 la~ 3 Ttsuperan oMild,
referredhetoultureomltid wa9 ten, w.nktri mali~loatr 20JtC,~ 

t 2l'Phe meuatiadblc p 0(lucit,, ie"oprdd0. viernaritweretprepae flui wa therinfvro
 
; 2'''ctrfld in alk these flukesere bym utrafiltrain (P tOi ut oR' at82)'1
n mrane

AcIfi Amoil so ig ouookI) flues whi~toich ha n "?ifrdig trtolletied ino tohe~ iduoctr~Kwer or 
,~nr ~ fluid midmdC,rti t."nil NN. penicillintodby 

twli~~ere ntaijll2~dilk 'oi o iecnrifig (BM,i,e iinedl 3tit d a l es'rill edium ' 
OIl) 0-1 ma~lar mtccaloelyo &ihceedfgls cnaierundejai;"m of 5%onsikrsepi

Toni cul t u a ntrfiInwec at l fo 15'mfi ntu vre ti tel c 11 Ins i ina eeraiie 
mitriftigo.rhe'- ~ oiran~ ludwssoe ru -0T o cla ~ ~ tt.I 

(Iia tiyha . ee colce- M i o ld ,ulraa tc lue fud w ,t ee fe 

Concntraedttmn~asphee b nicibrao (M cu-ofaitrgen uthtfltrtiotL 10 
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to reduce cellular deb~ris. Thea preparation obtained: -,ssuch iva's etensivelyhomogenizedl at '4 TC Until Most eggs appeared to be'ruiptured, Soluble sIupernaIntntfluidobtained afe etifgto a used for.SDS-PAGE anal),sis. . ' 

7;. 

~ 
le tacercariac,indi vid uly icked fromn the peptic digest'of infected cyprinoid fish,were iashcd several thies in saline' prior ito, beingL hlomog'enized and, snicated 'asdescribed for adult wvorm antigens,. ~ 

An711isera Io 0. vierin '67lg
Anitisera containing antibodlo reactive with 0. viverrini antigens were obtained fromin

the follo'ing sources. 

;~' 

~~vr 

Human sera used in this study %ere obtained fromn patients attending the outpatient'Iclinic of the flospital for TropicalI.Diseases (Faclty of Tropical iMpicine, MahidolUrn',ersit Iy,Bangkok, Thailand). Examinations of stool samples for intbeStillal DarasiticiWnfections, together with blood and urinalysis, were routiiiely p~erformed for all patients.Patients with signs find symptomls consistent with opisthiorchiasis arid whose stool'exaninations showed only 0. vivem itIneggs were selected for this study, Blood samplesfrom these patients were allowed to clot and sera were kept frozen individually untilanalysed. -
' 

Experfrnentally infected ham-5trrs 
Blood was obtaned from~the a-senin aortat of-liaisters orally infected with 10nicmtacereariae of 0. viverrini (8irisinha el at. 1984; Puengtoiatanak-ul & Sirisinhia,S 1980). Groups of hams.ters weire saci iced and blood taken 1i5days, 1, 3and 6 months 

.- "after inirtotion. Appropr iate scrumn speui)s'Iwere p'ooled arid kept frozen at -20 T 
until analysedl 

ji4 

~' 

lImmunopreeipitaticon If "I!SbelllL 0. rierriniantigens by, human and hamisterimmunue ci was ptrForrnCd visentially it- dlescribed liv Ivarie &,Jones (1979), using thleStnnphllueeal protuin A precipitationi teihniqnte. Antigenls we~re raldio-iodilateld by thechloraiine-T techinique uning a raixto, of' 2 pCi rnrdibrctive iodrnle arid 0"2 ug chlorainine.
T,//1g prortein (Grceilwunil Hunter LQlover I103), 9taliy~l\'lOO Cll IprotnilA used atsi~n)ntno rhen Lwas Ob~tanend commenrcially isSehrs-oljgtd protein~ A(Sr~illli S Lois ANA). TOn tilnlire nun-specili binding of radioactively, la~belledpoeisto s~erummue ii ponit, and protein A, all hIabeilecdpruteinis, if iiotindicatedot~wc we~re llmcadsf4rhul by incubatimng the sample; forl 20 ii at4 T waithAilprpt'MUILIIOOILJ f linnled nrinitl 'truim(0  ,nl/g pr oten) and~ prutvin ASe.pr4 I.lierjim-nlsurbed labIelIld ant igensi%ure then iii inlumnopi m.titte.d.111w 

it'litilem4pnraeriimni sotra.Afflr WaLShrug, 94)ji(:lhrnrlunmd lintigens were diisoniatedf nn tile byipl bolhilinug inll ilebulh'ur for-2-5 in,n nd sepaatd by sodim 

-
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Fig, 2 AutnradiograhcIteso 1 ihIuIOihrj i(ige) Adl
som14aic QxtricL (Lailes 1-3), ES (Lanesa 4-G) and tile taierearia ISoai
were elect10010resed befo're (Lanca4 ill(and ) 

o)x
 
LaSmrnmioremittE~ wih Onill hum11anoolOcd urml with pooled 0. idverrini.positiveOy )houman .ertirn (1,ane4 (a,!6Ro9), Arrows indicaite COnopolient-s of aidUlt .9omatic extract','.thit 'Vcre llnibed stroligIy withl '" The 'relaitive' molecidar 'ights ' 

di)of standardMresare 'ihown,4 

134 ,,~~, fRES ITLTS,..~4 
P-IroI(,inj projileS of 0, ,'rerrii 

C0ii4mtIUc 'tiliftiin of the SDS' LAGE patteisl ov f 
,,. 

~iJiii~t ~ 
Cil)O pIex it ofatilcois soma4(ic extriuA. of3Ill, ranginig froml dt 0, verritij tAlore than1:03 p)CptideC8 %%itIh4''''12 to > 11 ktDicold be detected regardless of'Whothu ectrophr)s 

"'4'. '4*~..arrid ot~uolurred~cedrtiirc(uce~coudenscill\.ter.woi racing of tile .';O'Ii( extriet diuwv'd (t tl'~pr~m~d 50%I of the, totld protein %6s'asocia'tedj'" '4" 

'giycoproweil It isimoi ikek, that tile glycoprotei2 dJoulot 19 Iotti7liI ill the surfae,
tegill 1, tof tho, parni to Its it wits,01a1so. nprudom onnt, 
 loni cii t foliolt ill the'Tditoiu ' '' 'n 

' Uiflikou ilooltj ex'tratI('t rthle' Illetaliie'llocUM10(tH ofiu(oIL11iI s 111011iilto d in Vutro'4''~1i~r2ei.re(utie If~ ' ' I~iexhibiited attiinlplo'~l~ '~ ii" 2g.;!, lue ),C.~I 'iritc d ofilojo oi muotW~ nMo V .5 itt Otro (F "Lit'~~ 
one'I rfw)lih' had llU ordlIjii,f'r120 gIyct'noir'n 11luIttt. itlio'Ju 'It, shol e noted!i'at,01, ~'81) kD oipont pi~vo ~ :3t*4.. N'w .oin 42 trie '"I111112 Iity" onily ill2 theio 

bLh 
ioult!L 

'" 

. '"'' 

~ ,4. 4 ,'4.~.~4.. 4' 

Y114144,42,; 
3'4~.''", ."4...'4 4 

L 



MA 

3 6 79 14 10'1 

78~~? 97 

66 

1 244 

~ i 

~ 

:Fig, 3. Alitoradlographie pattern of the kinnzpreactive 80 lkD molecule. Adult sonmItic~
ex'tract.wa labelled wilth I ClLann 1)and then iminunopreipitated with rial humn 

-'---seruml (Lane n)aidwith a panel of individual sera fron'00 patients (Lanies .3-8), Lanes 0~'--and 10, represent patterns of a palred 8erun rroin another 0v' patienit befor~e (Lane 9)and 
.. after treattment w~it-hpraziqluantel (Lane 10, 60 days post treatment). See legend to Fig. 2 for

all other excplanations, 

Bp~a Oftilelimted ' 4 quantit,avaial fo rstud tl SDS-PA GE abtrns ofin etnItaccrcarial and( egg oxtracthi hatd to be, staned w~ith the silver nitrate inetiod (da t~ll , shon)Te taning p.t.rns of thsu two develojinenal stages Nvere Lnrit as(;,'4~tOrnloix its that, or ticiadtilt, wnrin tuctract buit were considerablly 11oir Ionplicate . 
Oian- that of thc ES. While tile 89 kD jptlide also rcpl reseited a ..Jor cou.itoneit of0 

thntacerearia it wa nnliinor Illotoin component in the cgs. 

-

Cliaracrit..iion (.f 0. viveirini antmyi' 
-- 'Autoradiogritph of the6tii~i~ viverrtini lirelIititi)[14 lithelled wi*th 11 byh , '--

-~ uhioritinoi rnUL1h01id I'lli Fowig, 2i.2%'isillar to it.4 proteinl litidilng'pittterti tile''''
4~44.labe Iing jIltttui of Iadult .4omatic Ustraet Wa hihly LeOiipllex bill, with mltjoir bands at ~ lI8~~~~-pstili 89-dll)3-32, and I7 16 kliD)(F'ig.2, ,a nu I), On thle other handl, the labelling4patterns g,~t2,nr10 tang rous(1i.'line 4) anIitl I ietaeritii tittt-4' 

ex1iILIu ,,i,2, 1 o i)wNve o,I nsioudrauiy 164,4' i:oiples %vtrjith a a)r banid attt hIS ~ 
--. 44 4-'k D. p)sit it 'Itiop '4'o"raitIl llmt 1ii Ii.Ampiat601 Iii-t'OtS - "p111 !,i'Sg.-47k 1W -

dU 01 -1td thtt-016 iiii itireaitit e .890 CI) t i -ite 'jITtSVILIt, il L t hlU le 4 > 
-4VlriiA . '' fiV lo111( ia .4 1 1wimm-gpi -r IjUjjt~ov%Iiit4,,t iitA weke ~ i %V1 

W~~~'itrr ' -111g ~ inin 11-111 L of2

kiis' ci1((l (iv vit H~i~ll kD'ct n oIti n.w co i siloniUv'lii i ill tOw t,.iL()f~ %4,-4 
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10ct(laesI)1WTf, r earetl uoaigp patterns of I"Haibelled adult somlatic
exrat(Ln clayreted with normal ham-iter serumInfctd 5 da 's 

(Lane 2)and %%iithsera from animalsfr~represent patterns from~ 
1Lane 3),AI (Lanie 4), 3 (Lane -5)and 0 (lante 0)months. Lanres 7 and 8a paired serurn from anl infected hamster before and after treatmentwithprazcluntel respectively. See legend to Fig. 2 for all other explanationis.
 

llptients witli opisthochia.is although tile intensity of the bald valdfr 
 onto.
~W4- another (Fig. 3). Moreover, the intoiil-y of this U11n1I decreasied cosdrbyafter the ~~.~patients were treated with praziqulant~d (Fig. 3 Lane 10), Siml-ilarly, sera from) ham11st~rs --experimencitally" inifeced withl 0. viverrin gave astrong reactmili ithig. 4). The antil~d to the 890D otponent Couldlbe tietected -its earl) as 15 days .aferi 

1dlnd following praiu'-iutntel 
0 
trcatinrt 

d nceae in'irkedlv4 theri'aftcr,',buLt agii ' ( 4ig4Laiu,)tluerfo'ro Th() kD conPoeiP 
t 

~pae 
wt 

to)b perefr0 ivrfia~Fald rat paticlitr' &idZ)fI, uci, ecr~
fa~o~h rett fom livith~or. ~atonLwih ohcr. parasitie' -infuctionis- for, e'caniple,sellistosoi 4is, liaragorlniiiiS und mialaria (F ig. 5). 8orafronm anlilLS opcxirinntally
 

S infected with, Scilsravwspn, .jpn~~l S.1(611
hanuoinim11, S--o.n r. ykoikar y )bsh~rlo,1 sAn posrogymbs "rantfonensis!and (DUw464omri'y ivanse?,l-71711al o ~-3- &a&did nlob~rcautlt i thh' .nmnfpoillelt (data, illitshownl),I 
"" 

~Thirdaaf cvjt inti ' -uconiintiedand eptdb tl
 
Serl vttrinprotvini' %.wul(I -uvko a111 10 1.111,~ 


.xelulto 

inmmiifiorccmi~ ii I ota (if~ %~13inu&(l mian andI anfitwii. U.'dhg Jiln11nc11ok.$ ro~ loo itiIIIIlus ~vt$g'itr4 
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Fig. 5. Specificity of 89 hi) 11olewile. Ad iut somaticex~'tract wias labelled with i2&Larne 1)Sand then allo%%edtl normnal hlu~nan serurnp(Lanie 2) h ua sel (Ivlne 3)~ 
ormact 1%All 


-and sera fromi patbentli with P1 n-iod irn Jalcipariim (Laneil 4 and 5l), Schi'llo'in 
 fliclnsni 
- (Lane 6)and J'(znf onimluq heerpirenn.v (Lancs 7 and 8)-:A significant, reaction wihl the 89 .<ki-nlcdas nted'onkv with~ thle O serim. The 47 kD component, o1)the other hiltdreacted w4ith amanjority of sera tested. 

-a 

aademonstrated tile presecimt of antibodies reatLive with 4w,7 different, conmpoilents illtlS.aqueous exCtrat, of adult llukes, inl tile serat of patient8 wbith~ opi.9thorchitais and of~a a-aaihmstrs inbetd'q~rim~ntlll ith .Oiverrn&.lWhileso~ oral more components 
< 

'4~a-a~-awere fbutid in tile p~rvestshdv to be ili'iiitingenic by raidio -imnunupii~lrouipitationi and -aa-

a 

'---a-a--OOO-'ogpocni onily 4-5,compollent4% )pear to bo slpeci io for. 0. viverrflnz ,\t least-a, 
onc.pnn ,L~ 81)kI)onlCICS, n8- d snoapChic <and -Could -bea -aa-- X demons6trated' not onin] I adt esktboot also ill -aitacercariaA
 

It was of ccons1ideraIr blojntorest t;nt'ta,fit 
leasti half. ofthle, totall; )rot(!n 1.b0x'tract was 'ii&s ciatud 1L -at---~l--' adul t 6ontn -witl 7' 16UkD1g lloo,th-. lt aio filndinigdat is giiiilar to the one re,potdloul 'yRupo nri'I (985. Togothu it lC-l1);6 

'foilluth adluru"lloiiitt~io'deturguiitC
-'t rauts-a(11npuhllishbd oly>b-a-a ''~aaervatin) 1 it apilioarid that~ ihis d0nblet-is a~mociaitct '60ith the0 ue LeIu--a---..t.

A~<a'~K~ ~diilL, fllkwi. lowcier, tilwonsiuoenl,-eoked, iiitinle -are";1111SCSeIll thle se0railor ,pitiuelts'~;~ olln J hi i and I ~it experi lL lentvlee vth. Lith-.~a--a
jiacuj i 1oW. 1980i) '4 we v-b t%'hici iivt,~jinnjuckmwnay ll imn oooI(1,t'COveR 

- j tc-Ch fiquue that, ipproxii~tlI .75 ', ,of- ildivaidlilds wlH( Stools wterv positive~ fln--<r-a ;~0 , vrr!in LgW hIil ~I it ci ye wi (i li 1-ii'iljoi~ iitat(~~Ie~ii~ i lrlIw aa 

a 

- a--~<;aafuo~lak-rijiow o 'vikgt-lnand/orely- 1mm ioil)16 lilt- ui, is~ eolooo. ounv i -a-ar 

Ujlilki. thlt2 ]("y I Iil.oil1,11 IL,0 't.
f-ag l 11 hII 

- t- j- 0 , I 8. >-, h h) I 

-a ~a - *- ~ ->a~'a~,~-a' - a~a 4:'. 



oll ztlll viveirii aoigens, wp 
j~S.nahq$ i i aiu 0r 'etract-1ij 1) thle Inas'coo~i J iialol , 1,ap toSDsPACIPtterihighk ly llilgii0pLasb for pulIt4diliinls 

"SrtC -fromw Several individils, %itil.opistliorehillsis and scrU oiirtaIIly'trll.irjledIoangi io' r tHes soira als' reactiedl with I IZeda si toieIi$M r-col~ei ie intc to %VWihe A'siuntiiret
.vhi se l o bC pre~sent in ti " aiieiwlyienia~

"1 j08pisrrnla r to be ijivestiiiod 
e~atsto "otaboh toProdut of1L-l' d~5ithl 1 orie - "c~sidol yes ~nipIcatlTeInajorI pOiop1, wA be L8)IcD~ poIypoptideth at4~i,s~or aead strbnl l, ii~tm~n 'a empifloyed It failed to be stafilldbyYP~LASuind therefilr fspresuibly not, a gilyooprotiil to.D AE irls~

%,:orwtiot2rcriptoetlianol indicate( , hal it is" Toe>- onyasnl
poptkide, uit. Anitibody 4'wiffi~lis component, al

to ES antigens, wich mnainly reacted Iiliitiunopl Qepittiils trong ifi nunofluioroscoence with eggs andAv..itith 	 to a lesser 'ct-rut, U VF ciotions' olf the "reprodulctivr. and, gaistrointestinal .i9tems (unlpuiblhod
ti o o44to) Evdec for the0 prsco of antibodies realtv witi 0. vierri~ni eggshill~ha~been note([ previously in the serel of o'cporimental infected hamsters ('ael 

-

"4'~191 SLpirisi la4.T ti,,4 . awatsiIll & f1'ltami iit i,19182) <an d of patients ith '
~~>~4',opisthorchiasis (13oonpucknavi 
 d 1 1986).
'.~ ~~~i'T.Yw, to thre 80 It:D protein which reatcl. withi all, suc from, indiv idual . with

'Iaddition 

positive tool e'camiliaions imr are a fill minor compontents that' reactcd with soel 
" " 

ofhels Scia Fex ample it, appears from I'ig 3 that Hte (cmpotleit~which also:realte witiz a maljri of spoluei fromt thle patticn migrated ash mt[ore"diffuse hand 4with 'an ill of' 20 H), leii fromt infected hamsters, howlve reacted moo'onsistentlyi'ftli Ohe > 116 kD protei partir'uul inl thlos with Chiiroic infection; this proteinlrece a -ith somec human sera. Onl the other, hand, it majoirity of erui specimens4lfr i uitns and animnals iunfectedl with 0, vivrruuiio with other pali~ reacted with~~ ~ ;.the 47 kdDcoiizpi4i t if i<~wruIlve sjuie i401i' thitses)- It ot	 4lol~t	bit1,is Iill itutuLi aunil" 1111i pili tic2 hiil Init ls,
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1. Background
 

Liver fluke infection is a major health problem in Southeast 

Asia, the Far East, and Central and Eastern Europe, with at least 

40 million people currently infected. In Thailand alone, it has 

been estimated that at least 7.5 million people (about 15% of the 

population) are infected with Opisthorchis viverrini and the 

prevalence in some districts is at least 90% or higher. 

Attempts thus far to control the disease include interuption 

of life cycle, case detection and chemotherapy. These approaches
 

with the exception of a trial mass chemotherapy with praziquantel 

in small villages are not satisfactory. Reinfection readily 

occurs after chemotherapy but can be reduced if such treatment 

is accompanied by health education aimed at changing food habits 

and improving sanitation and personal hygiene.
 

Currently the diagnosis of 0. viverrini infection, based on 

the detection and identification of eggs in the feces, is tedious 

and time-consuming, and is reliable only under the supervision of 

experienced laboratory personel and therefore does not lend 

itse' f to wide application ne,'essary for disease control programs 

in highly endemic areas where new cases alone overwhelm 

laboratory capacities. Moreover, cases with light infections and
 

when there is biliary obstruction such as cholangiocarcinoma can 

result in false negative findings. The development of a simple, 

sensitive and specific test for antibodies 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 
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used to monitor the success of chemotherapy as well as the rate 

of reinfection. Serological tests for the detection of serum 

antibody including precipitation, agglutination and c.aplement 

fixation have been used in the past. However, the results are 

not satisfactory as they lack sensitivity and specificity, and do
 

not lend themselves readily to be used in small, poorly equipped 

laboratories. The development of enzyme--linked immunosorbent 

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 attempting to find 

suitable immunodiagnostic methods. However, 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 characterization and purification of parasite

specific antigens is hence a necessary starting point for
 

establishing suitable systems 
 with diagnotic potential. 

Moreover, some clues as to the possible immunological basis for 

protection may be obtained, thus allowing immunoprophylaxis or a 

way to enhance post-exposure immunity.
 

2. Obiectives
 

The main objective of this project is to develop a simple, 

sensitve and specific immunoassay(s) for the diagnosis of human 

liver fluke infection caused by Opisthorchis viverrini. While 

the principal aim is to detect specific antibody in the serum 

and/or other body fluids (e.g., saliva and bile), a simultaneous 
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development of a method to detect specific parasite antigen(s) 

will also be carried out. The immunoassays to be developed 

should: 

a. 	 Be able to establish diagnosi& is suspects
 

including those with low intensity 
of infection.
 

b. 	 Identify 0. viverrini infection in patients with
 

biliary obstruction and other complications.
 

c. 	 Be reliably and extensively performed by laboratory
 

personnel with minimal laboratory training.
 

d. 	 Be able to 
monitor the efficacy of individual and
 

mass anthelmintic treatment 
as well as reinfection.
 

The approach is to characterize, identify and purify
 

relevant antigenic components by appropriate physicochemical and 

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. coli carrying genomic 0. 
 viverrini DNA
 

fragments 
 will also be made. Polyclonal and monoclonal
 

antibodies together with corresponding relevant antigens
 

developed will 
be used in the formulation of immunoassays.
 

Research activity
 

Activity 1 : Preparation of antigens
 

(A) 0. viverrini antigens. The various 0. viverrini anti

gens, including somatic, surface tegument 
and 	metabolic products
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(ES) of adult worms, were prepared as described in details in 

Progress Reports No. I and 2. Currently we have approximately 

200 hamsers infected with 60 metacercariae each. These antigens 

were used for the various immunoassays a's well as for screening 

of monoclon-al antibodies and preparation of 
RNA an DNA.
 

(B) Schistosoma japonicum antigen. Crude somatic extract 

of S. mansoni was prepared from adult male and female worms 

obtained from albino Swiss mice infected with S. mansoni 

cercariae (kindly made availavble by Dr. E.S. Upatham, Department 

of Biology, Faculty of Science, Mahidol Unviersity). The adult 

worms were homogenized and sonicated essentially the same as done 

for 0. viverrini adults. The antigen will be used for analyzing 

specificity of tLhe immunoassay systems being developed as well as 

for specificity screening of monoclonal antibodies. 

(C) Nematode antigens. These nematode antigens used for 

specificity study were prepared from Gnathostoma spinigerum and 

Angiostrongylus cantonensis previouslyas described in the 

Progress Report No. 3. 

Activity 2: Collection of specimens from patients
 

We are now collecting serum, bile and urine from patients 

with positive 0. viverrini eggs in the stool. These 
were
 

patients with biliary obstruction coming in for surgery at Khon
 

Kaen University Hospital. Whereas hepatic bile was previously 

obtained by cannUlation as described in Progress Report No. 2, 

gall bladder bile was collected in this group of patients. In
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some of these patient;, saliva was also collected.
 

In addition to these opisthorchiasis patients, we also
 

collected blood and sometimes urine and saliva from 0. viverrini
 

negative individuals who reside in the endemic area of 0.
 

viverrini infection, either with or without infections by other 

inteRtinal helminths. In order to locate these individuals, a 

large number of patients attending the Outpatient Clinic of the 

University Hospital were screened by fecal examination for 0. 

viverrini eggs. 

Activity 3 : Attempt at cloning 0. viverrini genes 

From previvus report, we constructed the Opisthorchis 

viverrini DNA library in E. coli, using pUC 8, 9 and 12 as 

expression vectors. This library was screened with serum from 
• . 125 

rabbit:; immunized with Ov antigens and 1-prot A in colony 

radioirnmuno assay. In the Progress Report No 3 we screened about 

30,000 white colonies, and in the present report we secrened 

another 30,000. However, these clones also gave negative result. 

The genomic DNA digested with Pst I restriction enzyme which 

has 6 bp recognition sequence gave an average fragment length of 

around 4 kb. 0. viverrini is eukaryotic and therefore likely 

having introns which may prevent expression of antigen in the E. 

coll. To resolve the problem, the restriction enzyme MSp I and 

Taq I were used. These enzymes have 4 base pairs recognition 

sequence that gave average fragment lenght of around 500 bp. To 

clone MSp I and Taq I fragments, the plasmid blue script pks was 

used by digesting with Cla I restriction enzyme which has 
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compatible ends to MSp I and Taq I. The plasmid pkb was ligated
 

to MSp I and Taq I fragments by enzyme T4 ligase at 150 C over

night and transformed into E. coli JM107.
 

The screening method was the same as described in the recent 

report exce-pted tae 0. viverrini-infected human serum and a new 

lot of higher titered rabbit anti-somatic antigen were used. 

The results from screening of 10,000 white colonies of 

library in pUG and about 20,000 white colonies library in pks 

gave 6 positive clones on the autoradiogram. These positive 

clones, five came from pks library and one came from pUC
 

library. All of these positive clones were separately grown in 

1 0L-broth with 0JPg/ml of ampicillin and induced with 10 mM IPTG 

(Inopropyl /-D-thiogalactopyranonide) at log phase. The cell 

pellets were dissolved in sterile distilled water and added equal 

volumn of E-buffer (2% SDS, 5% Mercaptoethanol, 10% glycerol). 

The cell suspensions after mixed with E-buffer were boiled for 5 

minutes or until the suspension become clear. The supernatant 

of the positive clonec lysate (around 50,Ai) of each samples in 

comparison with the lysate from pUC and pks in E. coli JM117 were
 

loaded into 12% SDS-PAGE. The SDS-PAGE was western blotted onto 

nitrocellulose paper. The nitrocellulose paper was blocked with 

5% skim milk in PBS phl 7.4 and incubated with infected human 
125 

serum and followed with 1-prot A. The autoradiogram of these 

clones showed three protein products of size smaller than
 

lysozyme (which was the smallest marker on the gel), indicating 

molecular weight lower than 14,000. 
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Activity 4 : Production of monoclonal antibodies
 

Additional successful fusions were made during this period
 

to increase the number of hybridomas with antibody specificity 

against 0. viverrini antigens. In particular, we are attempting
 

to direct "the response more toward antigens which appear highly 

immunogenic in infected 
animals and patients, and which are also
 

parasite-specific. The most appropriate antigen identified thus 

far, is the 89 Kd protein, found in most extracts and antigen 

preparations, but especially abundant in the Excretory-Secretory 

fraction. This fraction
antigen concentrated from in vitro
 

maintenance cultures of parasites has been used 
in successful 

fusions. This antigenic polypeptide is also present in lower 

proportion in somatic extracts, and more random approach has also 

been used.
 

We have attempted to develop a method of immunizing with 

much smaller amounts of antigen, in anticipation of the need tc 

immunize with selected polypeptide bands from polyacrylamide 

gels. Previous results indicated that the response to nitro

cellulose-adsorbed somatic antigen was excellent even with
 

extremely small amounts. Adsorption appears to enhance the
 

immune response, but exactly how much is not quite clear. DMSO 

used as solvent to facilitate i. p. or s.c. injection rapidly
 

diffuses out of the Freund's adjuvant-DMSO-nitrocellulose mixture
 

resulting in re-solidification as large irregular masses. These
 

probably 
limit direct access to antigen by Ag-presenting cells.
 

Thus, 
a large part of the adsorbed antigen could be physically 

embedded, not contributing to the response, or it could slowly be
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released. We do not know how porous these solid forms are; 

however quite good responses have been obtained with total 

somatic antigen. In the most recent extension of this approach, 

the immunization with adsorbed antigen was 
combined with SDS gel
 

electrophoresis and electrophoretic transfer 
(western blotting)
 

onto the nitrocellulose. The bands of interest as immunogen--a 

closely spaced doublet of Nr 
8 9 ,000--were identified after 

transfer to introcellulose from narrowa preparative gel by 

reacting end strips with mouse antiserun to somatic antigen 

(i.e., by typical immunoblot reaction). The entire region of the
 

nitrocellulose replica corresanding to 85-95 Kd was then excised 

and solubil ized with DMSO. After being mixed with Freund's
 

complete adjuvant, this material was used 
 to prime BALB/c mice. 

Because of the generally poorer electrophoretic transfer of nigh 

MW polypeptide bands, a large proportion of the 89 Kd band was 

retained in he gel; each mouse probably received no more than 

ug of this band. The remaining 89 Kd band, which failed to 

transfer from gel to nirocellulose, 
was stained with Coomassie
 

Blue, cut out, crushed, mixed with FCA aLd also used to immunize 

(estimated by stain at about 10 ug/animal). By ELISA vs total 

somatic antigen, the resposne to the western blot 89 Kd region 

was good to excellent, while that to a higher amount of 

Coomassie-stained antigen embedded in acrylamide was only 

moderate. The best responder immunized with the blot 89 Kd band 

has been used in fusion after pre-fusion booster with crude total 

soluble somatic antigen. The expectation is that the primary 

response to the non-89 Kd "contaminants" will not involve 
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sufficient cells within the 3 dayE before fusion to be recovered 

in hybridomas. Again, we should be able to do the first 

hybridoma screen also with total somatic antigen by ELISA. 

Remaining animals were boostered with similar amounts of the 

corresponding antigens.
 

From earlier fusions with animals immunized with nitrocellu

lose-adsorbed total somatic antigen or with the 89 Kd-enriched ES 

antigen, we now have a reasonably large back-log of monoclonal 

antibodies remaining to be screened by radioimmuno,-ecipitation
 

for fine specifiities.
 

WORK PLAN FOR NEXT PERIOD
 

(1) Production of monoclonal antibodies
 

Existing monoclonal antibodies need to be characterized 

and sorted according to polypeptide specificities. This will be 

done by relatively straight-foreward immunoprecipitation of 125.1

iodinated somatic antigen using (rabbit) anti-mouse IgG 

prereacted with protein A-Sepharose. The gel dryer for analysis 

of radioimmunoprecipitates has recently been serviced to correct 

vacuum problems due to incomplete moisture entrapment, and a more 

effective dry-ice alcohol cold trap is being made locily to 

prevent recurrence. Ambiguous cases of co-precipitation of 

antigen complexes may be resolved by western blotting, however 

this analysis used far too much precious antigen for general 

preliminary screening. The most promising monoclonals of each 

specificity will be used in immunofluorescence study for antigen 

localization on sectioned adult worms and on egg-enriched 

fractions to assess diagnostic utility. 
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(2) 	 Gene cloning
 

The protein products shown to react with infected human 

serum will be used as an antigen in the ELISA to test for their 

sensitivity and specificity. The putative antigen clones will be 

used as DNA probe to search the 0. viverrini cDNA library for a 

complete gene. This would permit a more definitive identifica

tion 	of the antigen.
 

PUBLICATION AND PRESENTATION OF THE RESULTS OBTAINED UP TO NOW
 

INCLUDE
 

(1) 	 Graduate students' theses 

A portion of the research for this project has been con

ducted by a number of Ph.D. and M.Sc. candidates in the 

Department of Microbiology at the Faculty of Science, Mahidol 

University. These students include 

1. 	 Mr. Surssakdi Wongratanacheewin who has just received a
 

Ph.D. degree and is now a lecturer at the School of Medicine, 

Khon Kaen University in Khon Kaen Province. 

2. 	 Miss Rasana Sermswan is a late-stage Ph.D. candidate and 

her work is concentrated on the gene cloning aspect of this 

project. She works primarily under the supervision of Drs. Skorn 

Mongkolsuk and Sakol Panyim.
 

3. 	 Miss Suree Korbsrisate is an early Ph.D. candidate and 

will be working largely on 0. viverrini genome under the
 

supervision of Dei. Skorn Mongkolsuk.
 

4. Miss Sorujairi Amornpunt is a second year M.Sc. student 

working on monoclonal antibodies specifically against the 89 kD 
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component of 0. viverrini. She works under the supervision of 

Dr. Suttipant Sarasombath 
of Siriraj School of Medicine (Mahidol
 

Unversity) and Stitaya Sirisinha 
(Project leader).
 

5. Miss Nantana Utsakhit is a first year M. Sc. student 

working on "mnonoclonal antibodies against various 0. viverrini 

antigens. She works under the supervision of Dr. Peter B. 

Bil I ings. 

6. Miss Teeraporn Sureerug is a first M.Sc. student. She 

is characterizing biliary antibodies in patients with cpisthor

chiasis under Dr. Stitaya Sirisinha.
 

(2) Attending scientific meetings and presentation of pape rs
 

1. Paper entitled "Immunodiagnosis of human liver fluke
 

infection caused by Opisthoichis viverrini" 
was presented at the 

conference on Medical Microbiology Towards 2000 in Hong Kong (29 

May - 1 Junc, 1987).
 

2. Presenting a paper on "AprQoaches to develop. immuno

diagnostic methods for liver fluke infection caused _by
 

Opisthorchi'i viverrini" 
at the conference of USAID Science
 

Research Award Grantees at Nakorn Pratom (24-26 July, 1987).
 

3. Participating 
 in a sympocium on "Opisthorchiasis"
 

organized by Ministry of Public 
Health at Petchburi (6 August 

1987). 

4. Presenting a paper on "Biotechnolog Research in the 

Study of Opisthorchiidal in Thailand at the Thailand-U.S.-SEAMEO-


TROPMED Conference 
on Applications of Biotechnology on the Study
 

of Animal Parasites and Their 
Vectors in Bangkok (23-25 Nov.,
 

1987)
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3) Formal Publications
 

Articles that have been and/or will be shortly published 

since the initiation of this project are listed below. 

1. Sirisinha, S. Immunodiagnosis of human liver fluke 

infections. Asian Pacific J. Allergy Immunology 4:81-88, 1986
 

(reprints were submitted with Progress Report No. 2).
 

2. Sirisinha, S. and Wongratanacheewin, S. Immunization of 

hamsters against Opisthorchis viverrini infection. Southeast 

Asian J. Trop. Med. Pub. 111th. 17:567-573, 1986 (reprints were 

submitted with Progress Report No. 2).
 

3. Wongratanacheewin, S., Chawengkirttikul, R., Bunnag, D. 

and Sirisinha, S. Analysis of Opisthorchis viverrini antigens by 

immunoprecipitation and polyacrylamide gel electrophoresis. 

Parasitology 96:119-128, 1988 (2 copies of a galley proof of 

the paper were submitted with the Progress Report No. 3). 

4. Wongratanacheewin, S., Bunnag, D., Vaeusorn, N. and 

Sirisinha, S. Characterization of humoral immune response in the 

serum and bile of patients with opisthorchiasis and its applica

tion in immunodiagnosis. Am. J. Trop. Med. Hyg. (In press) 1988.
 

5. Sirisinha. S. Approaches to develop immunodiagnostic
 

methods for liver fluke infection caused by Opisthorchis viver

rini. Proceedings of USAID Science Award Grantees. July 1987.
 

6. Wongratanacheewin, S., and Sirisinha, S. Analysis of 

Opisthorchis viverrini antigens: physicochemical characterization
 

and antigen localization. Southeast Asian J. Trop. Med. Pub.
 

Hlth. 18:511-520, 
1988. (3 copies of the reprint are enclosed
 

herewith). 
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