162 IARC MONOGRAPHS VOLUME 61

6. References

Adam, R, Hinz, E, Sithithaworn, P, Pipitgool, V. & Storch, V. (1993) Ultrastructural hepatic
alterations in hamsters and birds after experimental infection with the liver fluke Opisthorchis
viverrini. Parasitol. Res., 79, 357-364

Attwood, H.D. & Chou, S.T. (1978) The longevity of Clonorchis sinensis. Pathology, 10, 153-156

Beaver, PC,, Jung, R.C. & Cupp, E.W. (1984) Clinical Parasitology, 9th ed., Philadelphia, Lea &
Febiger, pp. 406-481

Belamaric, J. (1973) Intrahepatic bile duct carcinoma and C. sinensis infection in Hong Kong. Cancer,
31, 468-473

Bentham, T (1920) Human intestinal protozoal and helminthic infections observed in Malta.
FParasitology, 12, 72-82

Bhamarapravati, N. & Virranuvatti, V.(1966) Liver diseases in Thailand. An analysis of liver biopsies.
Am. J. Gastroenterol., 45, 267-275

Bhamarapravati, N., Thamavit, W. & Vajrasthira, S. (1978) Liver changes in hamsters infected with a
liver fluke of man, Opisthorchis viverrini. Am. J. trop. Med. Hyg., 27, 787-794

Birnboim, H.C. (1982) DNA strand breakage in human leukocytes exposed to a tumor promoter,
phorbol myristate acetate. Science, 215, 1247-1249 ‘


kajo
Rectangle


INFECTION WITH LIVER FLUKES 163

Brockelman, W.Y., Upatham, E.S., Viyanant, V, Ardsungnoen, S. & Chantanawat R. (1986) Field
studies on the transmission of the human liver fluke, Opisthorchis viverrini in Northeast Thailand:
population changes of the snail intermediate host. Int. J. Parasitol., 16, 545-552

Bronshtein, A.M. (1986) Morbidity from opisthorchiasis and diphyllobothriasis in the aboriginal
population of the Kyshik village in the Khanty-Mansy Autonomous Region. Med. Parazitol., 3,
44-48 (in Russian)

Bronshtein, A.M., Zolotukhin, VA, Gitsu, G.A., Sabgaida, T.P. & Parfenov, S.B. (1991) The clinico-
epidemiological characteristics of opisthorchiasis foci in the Yamalo-Nenetz Autonomous
district and the treatment results with praziquantel. Med. Parazitol. Parazitar Bol., 5, 12-16 (in
Russian)

Cha, S.-H,, Lee, J-H. & Rim, H.-J. (1991) Histopathological changes of the bile duct in the
experimental animals by the superinfection of Clonorchis sinensis. Korea Univ. med. J., 28,
741-758 (in Korean)

Chainuvati, T, Paosawadhi, A., Sripranoth, M., Manasatith, S. & Viranuvatti, V. (1976) Carcinoma of
the cystic duct associated with opisthorchiasis. S.E. Asian J. trop. Med. public Health, 7,482-486

Chan, C.W. & Lam, S.K. (1987) Diseases caused by liver flukes and cholangiocarcinoma. Bailliére’s
clin. Gastroenterol., 1, 297-318

Chan, PH. & Teoh, T.B. (1967) The pathology of Clonorchis sinensis infection of the pancreas.J. Pathol.
Bacteriol., 93, 185-189

Changbumrung, S., Migasena, P, Supawan, V,, Buavatana, T & Migasena, S. (1982) a-Antitrypsin,
aj-antichymotrypsin and a,-macroglobulin in human liver fluke (opisthorchiasis). Tropenmed.
Parasitol., 33, 195-197

Changbumrung, S., Tungtrongchitr, R., Hongtong, K., Supawan, V, Kwanbunjan, K., Prayurahong,
B., Sitabutra, P, Srithip, U., Theerachai, A., Vudhivai, N., Migasena, P. & Sornmani, S. (1989)
Food patterns and habits of people in an endemic area for liver fluke infection. J. Nutr Assoc.
Thailand, 23, 133-146

Chen, E.R. (1991) Clonorchiasis in Taiwan. S.E. Asian J. trop. Med. public Health, 22 (Suppl.), 184-185

Chen, M.-G., Hua, X.-J., Wan, Z-R, Weng, Y.-Q., Wang, M.-J,, Zhu, P-J., He, B.-Z. & Zu, M.-Y.
(1983) Praziquantel in 237 cases of clonorchiasis sinensis. Chin. med. J., 96, 935-940

Chen, Y.-T, Liu, Y.-H., Wang, Q.-N., Wang, X.-G., Qu, Z.-Q., Zeng, M.-A., Chen, R.-X, Zhang, C.-D.
& Zheng, X.-P. (1987) Detection of circulating antigen in sera from clonorchiasis sinensis
patients by ELISA double sandwich method. Chin. med. J., 101, 92-97

Chen, C.-Y, Hsieh, W-C., Shih, H.-H. & Chen S.-N. (1988) Imunodiagnosis of clonorchiasis by
enzyme-linked immunosorbent assay. S.E. Asian J. trop. Med. public Health, 19, 117-121

Chen, M.G,, Lu, Y., Hua, XJ. & Mott, K.E. (1994) Progress in assessment of morbidity due to
Clonorchis sinensis infection: a review of recent literature. Trop. Dis. Bull., 91, R7-R65

Ch'in, K.Y, Lei, AT & Wang, TY. (1955) Primary mucinous carcinoma of liver associated with
Clonorchis sinensis infection. Chin. med. J., 73, 26-35

Choi, D.-W. (1984) Clonorchis sinensis: life cycle, intermediate hosts, transmission to man and
geographical distribution in Korea. Arzneimittel. Forsch., 34, 1145-1151

Choi, BI, Park, J.H,, Kim, Y.I, Yu, E.S,, Kim, S.H,, Kim, WH., Kim, C.Y. & Han, M.C. (1988)
Peripheral cholangiocarcinoma and clonorchiasis: CT findings. Radiology, 169, 149-153

Choi, B.I, Kim, HJ., Han,M.C,, Do, Y.S.,Han, M.H. & Lee, S.H. (1989) CT findings of clonorchiasis.
Am. J. Roentgenol., 152, 281-284

Chou, S.T. & Chan, C.W. (1976) Mucin-producing cholangiocarcinoma: an autopsy study in Hong
Kong. Pathology, 8, 321-328



164 IARC MONOGRAPHS VOLUME 61

Chou, S.T. & Gibson, J.B. (1970) The histochemistry of biliary mucins and the changes caused by
infection with Clonorchis sinensis. J. Pathol., 101, 185-197

Chou, S.T, Chan, C.W. & Ng, WL. (1976) Mucin histochemistry of human cholangiocarcinoma.
J. Pathol., 118, 165-170

Chung, CS. & Lee, S.K. (1976) An epidemiological study of primary liver carcinomas in Busan area
with special reference to clonorchiasis. Korean J. Pathol., 10, 33-46 (in Korean)

Colquhoun, B.P.D. & Visvanathan, K. (1987) Adenocarcinoma of the pancreas associated with
Clonorchis sinensis infection. Can. med. Assoc. J., 136, 153-154

Dhiensiri, T, Eua-Ananta, Y., Bunnag, D., Harinasuta, T. & Schelp, P.F. (1984) Roentgenographically
controlled healing of gallbladder lesions in opisthorchiasis after praziquantel treatment.
Arzneimittel. Forsch., 34, 1175-1177

Ditrich, O., Giboda, M. & Stérba, J. (1990) Species determination of eggs of opisthorchiid and
heterophyid flukes using scanning electron microscopy. Angew. Parasitol., 31, 3-9

Ditrich, O., Kopacek, P, Giboda, M., Gutvirth, J. & Scholz, T. (1991) Serological differentiation of
human small fluke infections using Opisthorchis viverrini and Haplorchis taichui antigens. S.E.
Asian J. trop. Med. public Health, 22 (Suppl.), 174-178

Ditrich, O., Giboda, M., Scholz, T & Beer, S.A. (1992) Comparative morphology of eggs of the
Haplorchiinae (Trematoda: Heterophyidae) and some other medically important heterophyid
and opisthorchiid flukes. Folia parasitol., 39, 123-132

Drinka, P. & Sheehy, G. (1985) Clonorchis sinensis infection associated with adenocarcinoma of the
gall-bladder and cystic duct. Wisconsin med. J., 84, 16-18

Elkins, D.B., Haswell-Elkins, M.R., Mairiang, E., Mairiang, P, Sithithaworn, P, Kaewkes, S.,
Bhudhisawasdi, V. & Uttaravichien, T. (1990) A high frequency of hepatobiliary disease and
suspected cholangiocarcinoma associated with heavy Opisthorchis viverrini infection in a small
community in Northeast Thailand. Trans. R. Soc. trop. Med. Hyg., 84, 715-719

Elkins, D.B., Sithithaworn, P, Haswell-Elkins, M. Kaewkes, §S., Awacharagan, P &
Wongratanacheewin, S. (1991) Opisthorchis viverrini: relationships between egg counts, worms
recovered and antibody levels within an endemic community in northeast Thailand. Parasitology,
102, 283-288

Elkins, D.B, Haswell-Elkins, M.R., Zoulek, G., Jongsuksuntigul, P, Imsomboon, T, Pipitgool, V,
Sensai, N., Yomthaisong, N. & Sithithaworn P. (1994) The prevalence and intensity of infection
with the liver fluke, Opisthorchis viverrini in seven provinces of northeast Thailand. Trans. R. Soc.
trop. Med. Hyg. (in press)

Fang, Y.Y. (1994) Epidemiologic characteristics of clonorchiasis sinensis and Guangdong Province,
China. S.E. Asian J. trop. Med. public Health (in press)

Faust, E.C., Russell, PE & Jung, R.C. (1970) Craig and Faust’s Clinical Farasitology, 8th Ed.,,
Philadelphia, Lea & Febiger, pp. 483-487

Feng, H.P. & Chen, Y.L. (1985) Comparison of three methods in the detection of Clonorchis sinensis.
J. Parasitol. parasit. Dis., 3, 53 (in Chinese)

Flavell, D.J. (1981) Liver-fluke infection as an aetiological factor ir bile-duct carcinoma of man. Trans.
R. Soc. trop. Med. Hyg., 75, 814-824

Flavell, D.J. (1982) Acquired resistance to Opisthorchis viverrini in the hamster. Trans. R. Soc. trop.
Med. Hyg., 76, 800-802

Flavell, D.J. & Flavell, S.U. (1986) Opisthorchis viverrini: pathogenesis of infection in immunodeprived
hamsters. Parasite Immunol., 8, 455-466



INFECTION WITH LIVER FLUKES 165

Flavell, D.J. & Lucas, S.B. (1982) Potentiation by the human liver fluke, Opisthorchis viverrini, of the
carcinogenic action of N-nitrosodimethylamine upon the biliary epithelium of the hamster. Br. J.
Cancer, 46, 985-989

Flavell, DJ. & Lucas, S.B. (1983) Promotion of N-nitrosodimethylamine-initiated bile duct
carcinogenesis in the hamster by the human liver fluke, Opisthorchis viverrini. Carcinogenesis, 17,
927-930

Flavell, D.J., Pattanapanyasat, K. & Flavell, S.U. (1980) Opisthorchis viverrini: partial success in
adoptively transferring immunity with spleen cells and serum in the hamster. J. Helminthol., 54,
191-197

Gentile, J. M. & DeRuiter, E. (1981) Promutagen activation in parasite-infected organisms: preli-
minary observations with Fasciola hepatica-infected mice and aflatoxin B,. Toxicol. Lert., 8,
273-282

Gentile, JM. & Gentile, G.J. (1994) Implications for the involvement of the immune system in
parasite-associated cancers. Mutat. Res., 305, 315-320

Giboda, M., Ditrich, O,, Scholz, T, Viengsay, T. & Bouaphanh, S. (1991a) Human Opisthorchis and
Haplorchis infections in Laos. Trans. R. Soc. trop. Med. Hyg., 85, 538-540

Giboda, M., Ditrich, O., Scholz, T, Viengsay, T & Bouaphanh, S. (1991b) Current status of
food-borne parasitic zoonoses in Laos. S.E. Asian J. trop. Med. public Health, 22 (Suppl.), 56-61

Gibson, J.B. (1971) Parasites, liver disease and liver cancer. In: Liver Cancer (IARC Scientific
Publications No. 1), Lyon, IARC, pp. 42-50

Glumov, V.Y, Kotrikov, V.V. & Tretjyakova, N.A. (1974) Pathogenesis and morphology of primary
hepatic cancer developed in the background of opisthorchiasis. Vopr. Onkol., 20, 46-50 (in
Russian)

Guo, R, Luo, Z,, Wang, F. & Zhu, G. (1990) Changes in bile composition in rabbits infected with
Clonorchis sinensis. Chin. J. Parasitol. parasit. Dis., 8, 29-31 (in Chinese)

Hahm, J.-H., Lee, J.-S. & Rim, H.-J. (1984) Comparative study on the indirect immunofluorescent
antibody test, complement fixation test and ELISA in diagnosis of human clonorchiasis. Korean
Univ. med. J., 21, 177-184 (in Korean)

Harinasuta, C. (1969) Opisthorchiasis in Thailand: a review. In: Harinasuta, C., ed., Proceedings of the
4th Southeast Asian Seminar on Parasitology and Tropical Medicine. Schistosomiasis and Other
Snail-transmitted Helminthiasis, Manila 24-27 February 1969, Bangkok, Bangkok Vejsarn,
pp. 253-264

Harinasuta, C. & Harinasuta, T. (1984) Opisthorchis viverrini: life cycle, intermediate hosts,
transmission to man and geographical distribution in Thailand. Arzneimittel. Forsch., 34,
1164-1167

Harinasuta, C. & Vajrasthira, S. (1960) Opisthorchiasis in Thailand. Ann. trop. Med. Parasitol., 54,
100-105

Haswell-Elkins, M.R., Sithithaworn, P, Mairiang, E., Elkins, D.B., Wongratanacheewin, S., Kaewkes,
S. & Mairiang, P. (1991a) Immune responsiveness and parasite-specific antibody levels in human
hepatobiliary disease associated with Opisthorchis viverrini infection. Clin. exp. Immunol., 84,
213-218

Haswell-Elkins, M.R., Elkins, D.B., Sithithaworn, P, Treesarawat, P & Kaewkes, S. (1991b)
Distribution patterns of Opisthorchis viverrini within a human community. Parasitology, 103,
97-101

Haswell-Elkins, M.R,, Satarug, S. & Elkins, D.B. (1992a) Opisthorchis viverrini infection in Northeast
Thailand and its relationship to cholangiocarcinoma. J. Gastroenterol. Hepatol., 7, 538-548



166 IARC MONOGRAPHS VOLUME 61

Haswell-Elkins, M.R., Sithithaworn, P. & Elkins, D. (1992b) Opisthorchis viverrini and cholangio-
carcinoma in Northeast Thailand. Parasitol. Today, 8, 86-89

Haswell-Elkins, M.R., Mairiang, E., Mairiang, P, Chaiyakum, J., Chamadol, N., Loapaiboon, V,
Sithithaworn, P. & Elkins, D.B. (1994a) Cross-sectional study of Opisthorchis viverrini infection
and cholangiocarcinoma in communities within a high risk area in Northeast Thailand. Int. J.
Cancer (in press)

Haswell-Elkins, M.R., Satarug, S., Tsuda, M., Mairiang, E., Esumi, H., Sithithaworn, P, Mairiang, P,
Saitoh, S., Yongvanit, P. & Elkins, D.B. (1994b) Liver fluke infection and cholangiocarcinoma:
model of endogenous nitric oxide and extragastric nitrosation in human carcinogenesis. Murat.
Res., 305, 241-252

Higginson, J. (1955) Relation of carcinoma of the liver to cirrhosis, malaria, syphilis and parasitic
diseases. Schweiz. Z. Pathol. Bakt., 18, 625-643

Hinz, E. (1991) Current status of food-borne parasitic zoonoses in Germany. S.E. Asian J. trop. Med.
public Health, 22 (Suppl.), 78-84

Ho, J.C.I. (1980) Two cases of mucoepidermoid carcinoma of the liver in Chinese. Pathology, 12, 123~
128

Hong, S.-T. (1988) Changes of anti-Clonorchis sinensis 1gG antibody in serum after praziquantel
treatment in human clonorchiasis. Korean J. Parasitol., 26, 1-8

Hong, S.-T, Huh, S., Kho, W-G., Yu, J.-R,, Chai, J.-Y., Kim, E.-C. & Lee, S.-H. (1990) Changes in
histopathological and serological findings of the liver after treatment in rabbit clonorchiasis.
Seoul J. Med., 31, 117-127

Hong, S.-T, Kho, W.-G., Kim, W.-H., Chai, J.-Y. & Lee, S.-H. (1993) Turnover of biliary epithelial cells
in Clonorchis sinensis infected rats. Korean J. Parasitol., 31, 83-89 ' '

Hou, P.C. (1955) The pathology of Clonorchis sinensis infestation of the liver. J. Pathol. Bacteriol., 70,
53-64

Hou, P.C. (1956) The relationship between primary carcinoma of the liver and infestation with
Clonorchis sinensis. J. Pathol. Bacteriol., 72, 239-246

Hou, P.C. (1964) Primary carcinoma of the bile duct of the liver of the cat (Felis catus) infested with
Clonorchis sinensis. J. Pathol. Bacteriol., 87, 239-244

Hou, P.C. (1965a) Hepatic clonorchiasis and carcinoma of the bile duct in a dog. J. Pathol. Bacteriol.,
89, 365-367

Hou, P.C. (1965b) Pathological changes in the intrahepatic bile ducts of cats (Felis catus) infested with
Clonorchis sinensis. J. Pathol. Bacteriol., 89, 357-364

Hou, P.C. & Pang, L.S.C. (1964) Clonorchiasis infestation in man in Hong Kong. J. Pathol. Bacteriol.,
87, 245-250

Hou, M.-E, Ker, C.-G,, Sheen, P-C. & Chen, E.-R. (1989) The ultrasound survey of gallstone diseases
of patients infected with Clonorchis sinensis in southern Taiwan. J. trop. Med. Hyg., 92, 108-111

Iablokov, D.D,, Ordina, O.M., Taranov, S.V, Trotsenko, B.A. & Baiusova, Z.A. (1980) Combination of
primary liver cancer with opisthorchiasis. Arkh. Pathol., 42, 95-96 (in Russian)

Tarotski, L.S. & Be'er, S.A. (1993) Epidemiology and Control of Opisthorchiasis in the Former USSR,
Geneva, WHO

lida, H. (1985) Experimental study of the effects of Clonorchis sinensis infection on induction of
cholangiocarcinoma in Syrian golden hamsters administered 0.03% N-2-fluorenylacetamide
(FAA). Jp#i. J. Parasitol., 34, 7-16

Intapan, P, Kaewkes, S. & Maleewong, W. (1992) Control of Opisthorchis viverrini cercariae using the
copepod Mesocyclops leuckarti. S.E. Asian J. trop. Med. public Health, 23, 348-349



INFECTION WITH LIVER FLUKES 167

Janechaiwat, J., Tharavanij, S., Vajrasthira, S. & Chaicumpa, W. (1980) The immunological diagnosis
of human opisthorchiasis and the humoral immune response to Opisthorchis infection in the
hamster. J. med. Assoc. Thailand, 63, 439-447

Jang, J.J.,, Cho, K.J., Myong, N.H. & Chai, J.Y. (1990) Enhancement of dimethylnitrosamine-induced
glutathione S-transferase P-positive hepatic foci by Clonorchis sinensis infestation in F344 rats.
Cancer Lett., 52, 133-138

Jongsuksantigul, P, Chaeychomsri, W, Techamontrikul, P, Jeradit, P. & Suratavanit, P. (1992) Studies
on prevalence and intensity of intestinal helminthiasis and opisthorchiasis in Thailand in 1991
J. trop. Med. Parasitol., 15, 80-95 (in Thai)

Joo, C.Y. (1988) Changing patterns of infection with digenetic larval trematodes from fresh-water fish
in River Taewha, Kyongnam Province. Korean J. Parasitol., 26, 263-273

Joo, K-H. & Rim, H.-J. (1982) Observation on the serum IgE level and eosinophil counts in
clonorchiasis. Korean Univ. med. J., 19, 51-62 (in Korean)

Juttijudata, P, Prichanond, S., Churnratanakul, S., Chiemchaisri, C. & Palavatana, C. (1984) Hilar
intrahepatic cholangiocarcinoma and its etiology. J. clin. Gastroenterol., 6, 503-504

Kaewkes, S., Elkins, D.B,, Sithithaworn, P. & Haswell-Elkins, M.R. (1991) Comparative studies on the
morphology of the eggs of Opisthorchis viverrini and lecithodendriid trematodes. S.E. Asian
J. trop. Med. public Health, 22, 623-630

Keittivuti, A., Keittivuti, B. & Srithong, Y. (1986) Control of liver fluke infections through community
and voluntary participation at Kalasin province, Thailand. In: Proceedings of the Second
International Symposium on Public Health in Asia and the Pacific Basin, Bangkok, 7-11 January
1986, Bangkok, Faculty of Public Health, Mahidol University

Kiba, T, Tsuda, H., Pairojkul, C., Inoue, S., Sugimura, T & Hirohashi, S. (1993) Mutations of the p53
tumor suppressor gene and the ras gene family in intrahepatic cholangiocellular carcinomas in
Japan and Thailand. Mol. Carcinog., 8, 312-318

Kieu, TL., Bronshtein, AM. & Fan, TI. (1990) Clinico-parasitological research in a mixed focus of
clonorchiasis and intestinal nematodiasis in Hanamnin Province (the Socialist Republic of
Vietnam). Med. FParasitol. parasit. Dis., 2, 24-26 (in Russian)

Kim, Y.-I., (1984) Liver carcinoma and liver fluke infection. Arzneimittel. Forsch., 34, 1121-1126

Kim, Y.-I, Yang, D.H. & Chang, K.R. (1974) Relationship between Clonorchis sinensis infestation and
cholangiocarcinoma of the liver in Korea. Seoul J. Med., 15, 247-253 (in Korean)

Kirby, G.M,, Pelkonen, P, Vatanasapt, V,, Camus, A.-M., Wild, C.P. & Lang, M.A. (1994) Liver fluke
(Opisthorchis viverrini) infestation is associated with increased expression of CYP2A and
carcinogen metabolism in male hamster liver. Mol. Carcinog. (in press)

Klimshin, A.A., Krivenko, V.V. & Potseluev, A.N. (1981) Data on the ecology and epidemiology of
opisthorchiasis in various geographic zones of the T’umen’ region. In: Sovremennoe Sostoyanie
Problemy Opistorkhoza [Cirrent state of Opisthorchis problem], St Petersburg, St Petersburg
Research Institute of Epidemiology and Pasteur Microbiology, pp. 9-12 (in Russian)

Ko, R.C. (1991) Current status of food-borne parasitic zoonoses in Hong Kong. S.E. Asian J. trop.
Med. public Health, 22 (Suppl.), 42-47

Komiya, Y. (1966) Clonorchis and clonorchiasis. Adv. Parasitol., 4, 53-106

Koo, J., Ho, J., Wong, J. & Ong, G.B. (1982) Mucoepidermoid carcinoma of the bile duct. Ann. Surg.,
196, 140-148

Koompirochana, C., Sonakul, D., Chinda, K. & Stitnimankarn, T. (1978) Opisthorchiasis: a
clinicopathologic study of 154 autopsy cases. S.E. Asian J. trop. Med. public Health, 9, 60-64



168 IARC MONOGRAPHS VOLUME 61

Kurathong, S., Brockelman, WY ., Lerdverasirikul, P, Wongpaitoon, V., Kanjanapitak, A., Varavithya,
W, Upatham, ES. & Viyanant, V. (1984) Consistency of fecal egg output in patients with
Opisthochiasis viverrini. Am. J. trop. Med. Hyg., 33, 73-75

Kurathong, S., Lerdverasirikul, P, Wongpaitoon, V, Pramoolsinsap, C., Kanjanapitak, A.,
Varavithya, W, Phuapradit, P, Bunyaratvej, S., Upatham, E.S. & Brockelman, W.Y. (1985)
Opisthorchis viverrini infection and cholangiocarcinoma. A prospective, case-controlled study.
Gastroenterology, 89, 151-156

Kurathong, S., Lerdverasirikul, P, Wongpaitoon, V., Pramoolsinsap, C. & Upatham, E.S. (1987)
Opisthorchis viverrini infection in rural and urban communities in northeast Thailand. Trans. R.
Soc. trop. Med. Hyg., 81, 411-414

Kwon, T-C., Kang, C.-M. & Choi, D.-W. (1987) Passive transfer of immunity against Clonorchis
sinensis by peritoneal exudate cells in mice. Korean J. Parasitol., 25, 45-50 (in Korean)

Lam, K.T, Bronshtein, A.M. & Ien, FT. (1990) Clinical and parasitological investigations in a mixed
focus of clonorchiasis and intestinal nematode infestations in Ha Nam Nin Province, Vietnam.
Med. Parazitol. Parazit. Bolezn., 2, 24-26 (in Russian)

Lee, S.H.,, Shim, J.S., Lee, S.M. & Chi, J.G. (1978) Studies on pathological changes of the liver in albino
rats infected with Clonorchis sinensis. Korean J. Parasitol., 16, 148-155 (in Korean)

Lee, Y.S., Lee, S.H. & Chi, J.G. (1978) Ultrastructural changes of the hepatocytes and biliary epithelia
due to C. sinensis in guinea pigs. Korean J. Parasitol., 16, 88-102 (in Korean)

Lee, S.-H., Park, Y.-H., Sohn, W-M., Hong, S.-T. & Chai, J.-Y. (1989) The effects of gamma irradiation
on the survival and development of Clonorchis sinensis metacercariae. Korean J. Parasitol., 27,
187-195

Lee, J-H., Rim, H.-J. & Bak, U.-B. (1993) Effect of Clonorchis sinensis infection and
dimethylnitrosamine administration on the induction of cholangiocarcinoma in Syrian golden
hamsters. Korean J. Parasitol., 31, 21-29

Lee, J-H., Yang, H.-M,, Bak, U.-B. & Rim, H.-J. (1994) Promoting effect of Clonorchis sinensis
infection on induction of cholangiocarcinoma during two-step carcinogenesis. Korean J.
Parasitol., 32, 13-18

Li, X.P. (1991) Food-borne parasitic zoonoses in the People’s Republic of China. S.E. Asian J. trop.
Med. public Health, 22 (Suppl.), 31-35

Mairiang, E., Elkins, D.B., Mairiang, P, Chaiyakum, J., Chamadol, N_, Loapaiboon, V, Posri, S,
Sithithaworn, P. & Haswell-Elkins, M.R. (1992) Relationship between intensity of Opisthorchis
viverrini infection and hepatobiliary disease detected by ultrasonography. J. Gastroenterol.
Hepatol., 7, 17-21, 31

Mairiang, E., Haswell-Elkins, M.R., Mairiang, P, Sithithaworn, P. & Elkins, D.B. (1993) Reversal of
biliary tract abnormalities associated with Opisthorchis viverrini infection following praziquantel
treatment. Trans. R. Soc. trop. Med. Hyg., 87, 194-197

Makarananda, K., Wild, C.P, Jiang, Y.Z. & Neal, G.E. (1991) Possible effect of infection with liver
fluke (Opisthorchis viverrini) on the monitoring of urine by enzyme-linked immunosorbent assay
for human exposure to aflatoxins. In: O’Neill, LK., Chen, J. & Bartsch, H., eds, Relevance to
Human Cancer of N-Nitroso Compounds, Tobacco Smoke and Mycoroxins (IARC Scientific
Publications No. 105), Lyon, IARC, pp. 96-101

Markell, E.K. (1966) Laboratory findings in chronic clonorchiasis. Arm. J. trop. Med. Hyg., 15, 510-515

Migasena, P. (1982) Liver flukes. Relationship to dietary habits and development programs in
Thailand. In: Jellife, E.FEP. & Jellife, D.B., eds, Adverse Effects of Foods, New York, Plenum,
pp- 307-312



INFECTION WITH LIVER FLUKES 169

Migasena, S., Egoramaiphol, S., Tungtrongchitr, R. & Migasena, P. (1983) Study on serum bile acids in
opisthorchiasis in Thailand. J. med. Assoc. Thailand, 66, 464-469
Ministry of Health and Social Affairs (1992) Prevalence of Intestinal Parasitic Infections in Korea. The
Fifth Report, Seoul, The Korea Association of Health
Moore, M.A., Thamavit, W, Tiwawech, D.& Ito, N. (1991) Cell death and proliferation in Opisthorchis
vivernni-DHPN induced carcinogenesis in the Syrian hamster hepato-pancreatic axis. In:
Columbano, A., ed., Chemical Carcinogenesis, Vol. 2, New York, Plenum Press, pp. 503-510
Nakashima, T, Sakamoto, K. & Okuda, K. (1977) A minute hepatocellular carcinoma found in a liver
with Clonorchis sinensis infection: report of two cases. Cancer, 39, 1306-1311
Nauck, E.G. & Liang, B. (1928) Primary liver cancer and Clonorchis infection. Arch. Schiffs-u.
trop.-Hyg., 32, 109-116 (in German)
Ohshima, H. & Bartsch, H. (1994) Chronic infections and inflammatory processes as cancer risk
factors: possible role of nitric oxide in carcinogenesis. Mutat. Res., 305, 253-264
Ohshima, H., Bandaletova, TY., Brouet, I, Bartsch, H., Kirby, G., Ogunbiyi, F, Vatanasapt, V. &
Pipitgool, V. (1994) Increased nitrosamine and nitrate biosynthesis mediated by nitric oxide
synthase induced in hamster infected with liver fluke (Opisthorchis viverrini). Carcinogenesis, 15,
271-275
Ona, FV. & Dytoc, J.N.T. (1991) Clonorchis-associated cholangiocarcinoma: a report of two cases
with unusual manifestations. Gastroenterology, 101, 831-839
Ong, G.B. (1962) A study of recurrent pyogenic cholangitis. Arch. Surg., 84, 199-225
Park, H.K. (1989) Effect of Clonorchis sinensis infection on the histopathology of the liver in rats
administered aflatoxin By. Jpn. J. Parasitol., 38, 198-206
Parkin, D.M,, Srivatanakul, P, Khlat, M., Chenvidhya, D., Chotiwan, P, Insiripong, S., LAbbé, K. A. &
Wild, C.P. (1991) Liver cancer in Thailand: I. A case-control study of cholangiocarcinoma. Int. J.
Cancer, 48, 323-328
Parkin, D.M., Muir, C.S., Whelan, S.L., Gao, Y.-T, Ferlay, J. & Powell, J., eds (1992) Cancer Incidence
in Five Continents, Vol. VI (IARC Scientific Publications No. 120), Lyon, IARC
Parkin, D.M., Ohshima, H., Srivatanakul, P & Vatanasapt, V. (1993) Cholangiocarcinoma:
epidemiology, mechanisms of carcinogenesis and prevention. Cancer Epidemiol. Biomarkers
Prev., 2, 537-544
Pholsena, K., Sayaseng, B., Hongvanthong, B. & Vanisaveth, V. (1991) The prevalence of helminth
infection in Ban Nanin, Laos (Research note). S.E. Asian J. trop. Med. public Health, 22,137-138
Pongpaew, P, Vudhivai, N, Tungtrongchitr, R. & Schelp, EP. (1985) Serum glutamyl transferase and
other liver function tests in Opisthorchis viverrini infection. Trop. Med. Parasitol., 36, 32-34
Poopyruchpong, N., Viyanant, V, Upatham, E.S. & Srivatanakul, P. (1990) Diagnosis of
opisthorchiasis by enzyme-linked immunosorbent assay using partially purified antigens. Asian
- Pactfic J. Allergy Immunol., 8, 27-31
Preuksaraj, S. (1984) Public health aspects of opisthorchiasis in Thailand. Arzneimittel. Forsch., 34,
1119-1120
Preussmann, R. & Eisenbrand, G. (1984) N-Nitroso carcinogens in the environment. In: Searle, C.E.,
ed., Chemical Carcinogens, 2nd Ed., Vol. 2 (ACS Monograph 182), Washington DC, American
Chemical Society, pp. 829-868
Prijyanonda, B. & Tandhanand, S. (1961) Opisthorchiasis with pulmonary involvement. Ann. intern.
Med., 54, 795-799
Pungpak, S., Riganti, M., Bunnag, D. & Harinasuta, T (1985) Clinical features in severe
opisthorchiasis viverrini. S.E. Asian J. trop. Med. public Health, 16, 405-409



170 IARC MONOGRAPHS VOLUME 61

Pungpak, S., Sornmani, S., Suntharasamai, P. & Vivatanasesth, P. (1989) Ultrasonographic study of
the biliary system in opisthorchiasis patients after treatment with praziquantel. S.E. Asian. J.
trop. Med. public Health, 20, 157-162

Pungpak, S, Harinasuta, T, Bunnag, D., Chindanond, D. & Radomyos, P, (1990) Fecal egg output in
relation to worm burden and clinical features in human opisthorchiasis. S.E. Asian J. trop. Med.
public Health, 21, 275-280

Purtilo, D.T. (1976) Clonorchiasis and hepatic neoplasms. Trop. geogr Med., 28, 21-27

Radomyos, P, Bunnag, D. & Harinasuta, T. (1984) Worms recovered in stools following praziquantel
treatment. Arzneimittel. Forsch., 34, 1215-1217

Ramsay, RJ., Sithithaworn, P, Prociv, P, Moorhouse, D.E. & Methaphat, C. (1989)
Density-dependent fecundity of Opisthorchis viverrini in humans, based on faecal recovery of
flukes. Trans. R. Soc. trop. Med. Hyg., 83, 241-242

Rhee, J.K, Lee, S.B. & Kim, PG. (1988) The wormicidal substances of fresh water fishes on Clonorchis
sinensis. VIL. The effect of linoleic acid and ethyl linoleate on parasite viability. Korean J.
Farasitol., 26, 175-178

Riganti, M., Pungpak, S., Sachakul, V, Bunnag, D. & Harinasuta, T. (1988) Opisthorchis viverrini eggs
and adult flukes as nidus and composition of gallstones. S.E. Asian J. trop. Med, public Health, 19,

633-636

Riganti, M., Pungpak, S., Punpoowong, B., Bunnag, D. & Harinasuta, T. (1989) Human pathology of
Opisthorchis viverrini infection: a comparison of adults and children. S.E. Asian J trop. Med.
public Health, 20, 95-100

Rim, H.J. (1982a) Opisthorchiasis. Parasitic Zoonoses, Vol. 111, Trematode Zoonoses (CRC Handbook
Series in Zoonoses), Boca Raton, FL, CRC Press, pp. 109-121

Rim, H.J. (1982b) Clonorchiasis. In: Parasitic Zoonoses, Vol. 111, Trematode Zoonoses (CRC
Handbook Series in Zoonoses), Boca Raton, FL, CRC Press, pp. 17-32

Rim, H.-J. (1986) The current pathobiology and chemotherapy of clonorchiasis. Korean J Parasitol,
24 (Suppl.), 1-141

Risio M., Coverlizza, S., Ferrari, A., Candelaresi, G.L. & Rossini, EP. (1988) Immunohistochemical
study of epithelial cell proliferation in hyperplastic polyps, adenomas, and adenocarcinomas of
the large bowel. Gastroenterology, 94, 899-906 :

Sadun, E.H. (1955) Studies on Opisthorchis viverrini in Thailand. Am. J. Hyg, 2, 81-115

Saowakontha, S, Pipitgool, V, Pariyanonda, S., Tesana, S., Rojsathaporn, K. & Intarakhao, C. (1993)
Field trials in the control of Opisthorchis viverriniwith an integrated programme in endemic areas
of northeast Thailand. Parasitology, 106, 283-288

Schelp, FP, Migasena, P, Saovakontha, S., Pongpaew, P. & Harinasuta, C. (1974) Polyacrylamide gel
electrophoresis of human serum in subclinical opisthorchiasis. S.E. Asian J. trop. Med. public
Health, 5, 435-438

Schwartz, D.A., (1980) Helminths in the induction of cancer: Opisthorchis viverrini, Clonorchis sinensis
and cholangiocarcinoma. Trop. geogr. Med., 32, 95-100

Schwartz, D.A. (1986) Cholangiocarcinoma associated with liver fluke infection: a preventable source
of morbidity in Asian immigrants. Am. J, Gastroenteroi., 81, 76-79

Sergiev, VP, Bronstein, A.M. & Zavoikin, V.D. (undated) Distribution and Prevalence of Food-borne
Trematode Infections in the Russian Federation, Geneva, WHO

Shain, A.A. (1971) Opisthorchiasis and hepatic cancer among the population of the Hanty-Mansy
National District. Vopr. Onkol., 17, 34-39 (in Russian)



INFECTION WITH LIVER FLUKES 171

Shain, A.A., Rodkin, S.A., Babinov, B.N. & Goldina, G.I. (1971) Cancer and opisthorchiasis of the
liver. Ter. Arkh., 43, 59-62 (in Russian)

Shephard, S.E., Schlatter, C. & Lutz, WK. (1987) Assessment of the risk of formation of carcinogenic
N-nitroso compounds from dietary precursors in the stomach. Food chem. Toxicol., 25, 91-108

Sher, L., Iwatsuki, S., Lebeau, G. & Zajko, A.B. (1989) Hilar cholangiocarcinoma associated with
clonorchiasis. Dig. Dis. Sci., 34, 1121-1123

Sirisinha, S. (1984) Some immunological aspects of opisthorchiasis. Arzneimittel. Forsch., 34, 1170-
1172

Sirisinha, S. (1986) Immunodiagnosis of human liver fluke infections. Asian Pacific J. Allergy
Immunol., 4, 81-88

Sirisinha, S., Tuti, S., Tawatsin, A., Vichasri, S., Upatham, E.S. & Bunnag, D. (1983) Attempts to
induce protective immunity in hamsters against infection by a liver fluke of man (Opisthorchis
viverrini). Parasitology, 86, 127-136

Sirisinha, S., Chawengkirttikul, R., Sermswan, R., Amornpant, S., Mongkolsuk, S. & Panyim, S. (1991)
Detection of Opisthorchis viverrini by monoclonal antibody-based ELISA and DNA
hybridization. Am. J. trop. Med. Hyg., 44, 140-145

Sirisinha, S., Chawengkirttikul, R., Tayapiwatana, C., Naiyanetr, C., Waikagul, J., Radomyos, P. &
Podoprigora, G.I. (1992) Specific and cross-reactive monoclonal antibodies to the 89-kDa
antigen of Opisthorchis viverrini (Research note). S.E. Asian J. trop. Med. public Health, 23,
489-490

Sithithaworn, P, Tesana, S., Pipitgool, V., Kaewkes, S., Thaiklar, K., Pairojkul, C,, Sripa, B., Paupairoj,
A., Sanpitak, P & Aranyanat, C. (1991a) Quantitative post-mortem study of Opisthorchis
viverrini in man in northeast Thailand. Trans. R. Soc. trop. Med. Hyg., 85, 765-768

Sithithaworn, P, Tesana, S., Pipitgool, V, Kaewkes, S., Pairojkul, C., Sripa, B., Paupairoj, A. &
Thaiklar K. (1991b) Relationship between faecal egg count and worm burden of Opisthorchis
viverrini in human autopsy cases. Parasitology, 102, 277-281

Sithithaworn, P, Haswell-Elkins, M.R., Mairiang, P, Satarug, S., Mairiang, E., Vatanasapt, V. &
Elkins, D.B. (1994) Parasite-associated morbidity: liver fluke infection and bile duct cancer in
Northeast Thailand. Int. J. Parasitol. (in press)

Sonakul, D., Koompirochana, C., Chinda, K. & Stitnimakarn, T. (1978) Hepatic carcinoma with
opisthorchiasis. S.E. Asian J. trop. Med. public Health, 9, 215-219

Song, S.B. (1987) Larvicidal action of liquid nitrogen against metacercariae of Clonorchis sinensis.
Korean J. Parasitol., 25, 129-140 (in Korean)

Song, G.A,, Kim, J.D., Lee, D.W, Son, CH.,, Yang, U.S., Hue, Y., Moon, H.G. & Liu, B.H. (1989)
Histopathological and histochemical studies on the intrahepatic duct in rabbits experimentally
infested with Clonorchis sinensis. Korean J. intern. Med., 37, 344-355 (in Korean)

Sornmani, S. (1987) Control of opisthorchiasis through community participation. Parasitol. Today, 3,
31-33

Sornmani, S., Vivatanasesth, P, Impand, P, Phatihatakorn, W, Sitabutra, P. & Schelp, EP. (1984)
Infection and re-infection rates of opisthorchiasis in the water resource development area of

Nam Pong project, Khon Kaen Province, northeast Thailand. Ann. trop. Med. Parasitol., 78,
649-656

Sornmani, S., Impand, P. & Bunditsing, C. (1993) Irradiation of fish to control the infectivity of the
liver fluke Opisthorchis viverrini. In: Use of Irradiation to Control Infectivity of Food-borne
Parasites, Vienna, International Atomic Energy Agency, pp. 115-127



172 TARC MONOGRAPHS VOLUME 61

Soulsby, E.J.L. (1965) Textbook of Veterinary Clinical Parasitology, Vol. 1, Helminths, Oxford, Blackwell
Scientific Publications, pp. 153-156

Sriamporn, S., Vatanasapt, V., Mairiang, E., Chaiyakham, J., Haswell-Elkins, M.R., Chamodol, N.,
Srinagarinthra, J., Laopaiboon, V, Kanpittaya, J., Nitinawakarn, B., Pipitgool, V,, Boonrowdchu,
D. & Chokkanapitak, J. (1993) Epidemiologic study of liver cancer using a population-based
cancer registry as a guide in Khon Kaen, Thailand. Health Rep., 5, 51-58

Srianujata, S., Tangbanleukal, L., Bunyaratvej, S. & Valyasevi, A. (1984) Nitrate and nitrite in saliva
and urine of inhabitants of areas of low and high incidence of cholangiocarcinoma in Thailand.
In: O’Neill, LK., von Borstel, R.C., Miller, C.T, Long, J. & Bartsch, H., eds, N-Nitroso
Compounds: Occurrence, Biological Effects and Relevance to Human Cancer (IARC Scientific
Publications No. 57), Lyon, IARC, pp. 921-927

Srianujata, S., Tonbuth, S., Bunyaratvej, S., Valyasevi, A., Promvanit, N. & Chaivatsagul, W. (1987)
High urinary excretion of nitrate and N-nitrosoproline in opisthorchiasis subjects. In: Bartsch,
H., O'Neill, LK. & Schulte-Hermann, R, eds, The Relevance of N-Nitroso Compounds in Human
Cancer: Exposures and Mechanisms (IARC Scientific Publications No. 84), Lyon, IARC,
pp. 544-546

Srivatanakul, P, Viyanant, V, Kurathong, S. & Tiwawech, D. (1985) Enzyme-linked immunosorbent
assay for detection of Opisthorchis viverrini infection. S.E. Asian J. trop. Med. public Health, 16,
234-239

Srivatanakul, P, Sontipong, S., Chotiwan, P. & Parkin, D.M. (1988) Liver cancer in Thailand: temporal
and geographic variations. J. Gastroenterol. Hepatol., 3, 413-420

Srivatanakul, P, Parkin, D.M., Sukarayodhin, S. & Masathien, C. (1990) Cholangiocarcinoma:
association with Opisthorchis viverrini and CA 19-9 antigen. Thai Cancer J., 16, 35-38

Srivatanakul, P, Parkin, D.M,, Jiang, Y.-Z., Khlat, M., Kao-Ian, U.-T, Sontipong, S. & Wild, C.P.
(1991a) The role of infection by Opisthorchis viverrini, hepatitis B virus, and aflatoxin exposure in
the etiology of liver cancer in Thailand. A correlation study. Cancer, 68, 2411-2417

Srivatanakul, P, Parkin, D.M., Khlat, M., Chenvidhya, D., Chotiwan, P, Insiripong, S., LAbbé, K. A. &
Wild, C.P. (1991b) Liver cancer in Thailand. II. A case-control study of hepatocellular
carcinoma. Int. J. Cancer, 48, 329-332

Srivatanakul, P, Ohshima, H., Khlat, M., Parkin, M., Sukarayodhin, S., Brouet, I. & Bartsch, H.
(1991c) Endogenous nitrosamines and liver fluke as risk factors for cholangiocarcinoma in
Thailand. In: O’Neill, LK., Chen, J. & Bartsch, H., eds, Relevance to Human Cancer of N-Nitroso
Compounds, Tobacco Smoke and Mycotoxins (IARC Scientific Publications No. 105), Lyon,
IARC, pp. 88-95

Stewart, M.J. (1931) Precancerous lesions of the alimentary tract. Lancet, ii, 669-675

Stitnimankarn, T, Thakerngpol, K., Damrongsak, C., Chinapak, O. & Sindhvananda, K. (1978)
Ultrastructure of cholangiocarcinoma associated with opisthorchiasis. S.E. Asian. J. trop. Med.
public Health, 9, 558-567

Strauss, W.G. (1962) Clinical manifestations of clonorchiasis: a controlled study of 105 cases. Am. J.
trop. Med. Hyg., 11, 625-630

Sun, T (1980) Clonorchiasis: a report of four cases and discussion of unusual manifestations. 4. J.
trop. Med. Hyg., 29, 1223-1227

Sun, T. (1984) Pathology and immunology of Clonorchis sinensis infection of the liver. Ann. clin. Lab.
Sci., 14, 208-215

Sun T, Chou, S.T. & Gibson, J.B. (1968) Route of entry of Clonorchis sinensis to the mammalian liver.
Exp. Parasitol., 22, 346-351



INFECTION WITH LIVER FLUKES 173

Tansurat, P. (1971) Opisthorchiasis. In : Marcial-Rojas, PA., ed., Pathology of Protozoal and
Helminthic Diseases with Clinical Correlation, Baltimore, Williams and Wilkins, pp. 536-545

Teoh, TB. (1963) A study of gall-stones and included worms in recurrent pyogenic cholangitis.
J. Pathol. Bacteriol., 86, 123-129

Tesana, S., Kaew, S. & Phinlaor, S. (1986) Infectivity and survivorship of Opisthorchis viverrini
metacercariae in fermented fish. J. Parasitol. trop. Med. Assoc. Thailand, 9, 21-30

Tesana, S., Sithithaworn, P, Prasongwatana, J., Kaewkews, S., Pipitgool, V. & Pientong, C.(1991)
Influence of water current on the distribution of Opisthorchis viverrini infection in northeastern
villages of Thailand. S.E. Asian J. trop. Med. public Health, 22, 93-98

Thamavit, W, Bhamarapravati, N., Sahaphong, S., Vajrasthira, S. & Angsubhakorn, S. (1978) Effects
of dimethylnitrosamine on induction of cholangiocarcinoma in Opisthorchis viverrini-infected
Syrian golden hamsters. Cancer Res., 38, 4634-4639

Thamavit, W, Kongkanuntn, R., Tiwawech, D. & Moore, M.A. (1987a) Level of Opisthorchis
infestation and carcinogen dose-dependence of cholangiocarcinoma induction in Syrian golden
hamsters. Virchows Arch. B, 54, 52-58

Thamavit, W,, Ngamying, M., Boonpucknavig, V., Boonpucknavig, S. & Moore, M.A. (1987b)
Enhancement of DEN-induced hepatocellular nodule development by Opithorchis viverrini
infection in Syrian golden hamsters. Carcinogenesis, 8, 1351-1353

Thamavit, W, Moore, M A, Hiasa, Y. & Ito, N. (1988a) Generation of high yields of Syrian hamsters
cholangiocellular carcinomas and hepatocellular nodules by combined nitrite and aminopyrine
administration and Opisthorchis viverrini infection. Jpn. J. Cancer Res., 79, 909-916

Thamavit, W, Moore, M.A., Hiasa, Y. & Ito, N. (1988b) Enhancement of DHPN induced
hepatocellular, cholangiocellular and pancreatic carcinogenesis by Opisthorchis viverrini
infestation in Syrian golden hamsters. Carcinogenesis, 9, 1095-1098

Thamavit, W, Boonpucknavig, V., Boonpucknavig, S., Moore, M.A. & Ito, N. (1992a) Secondary
enhancing effect of Opisthorchis viverrini infection on development of hepatocellular nodules in
Syrian golden hamsters initiated with diethylnitrosamine. Thai J. Toxicol., 8, 35-40

Thamavit, W, Moore, M.A_, Ruchirawat, S. & Ito, N. (1992b) Repeated exposure to Opisthorchis
viverrini and treatment with the anthelminthic praziquantel lacks carcinogenic potential.
Carcinogenesis, 13, 309-311

Thamavit, W, Moore, M.A,, Sirisinha, S., Shirai, T & Ito, N. (1993) Time-dependent modulation of
liver lesion development in Opisthorchis-infected Syrian hamster by an anthelminthic drug,
praziquantel. Jpn. J. Cancer Res., 84, 135-138

Thamavit, W, Pairojkul, C., Tiwawech, D., Shirai, T & Ito, N. (1994) Strong promoting effect of
Opisthorchis viverrini infection on dimethylnitrosamine-initiated hamster liver. Cancer Lett., 78,
121-125

Thamavit, W, Moore, M.A., Tiwawech, D. & Ito, N. (1995) Repeated infection of Syrian hamsters with
Opisthorchis viverrini: not a complete carcinogenic regimen. Toxicol. Pathol. (in press)

Thammapalerd, N., Tharavanij, S., Nacapunchai, D., Bunnag, D., Radomyos, P. & Prasertsiriroj, V.
(1988) Detection of antibodies against Opisthorchis viverrini in patients before and after
treatment with praziquantel. S.E. Asian J. trop. Med. public Health, 19, 101-108

Tsuda, H., Satarug, S., Bhudhisawasdi, V, Kihana, T, Sugimura, T & Hirohashi, S. (1992)
Cholangiocarcinomas in Japanese and Thai patients: difference in etiology and incidence of
point mutation of the c-Ki-ras proto-oncogene. Mol. Carcinog., 6, 266-269



174 IARC MONOGRAPHS VOLUME 61

Upatham, E.S., Viyanant, V, Kurathong, S., Brockelman, WY, Menaruchi, A., Saowakontha, S.,
Intarakhao, C., Vajrasthira, S. & Warren, K.S. (1982) Morbidity in relation to intensity of
infection in opisthorchiasis viverrini: study of a community in Khon Kaen, Thailand. Am. J. trop.
Med. Hyg., 31, 1156-1163

Upatham, E.S,, Viyanant, V, Kurathong, S., Rojborwonwitaya, J., Brockelman, WY, Ardsungnoen,
S., Lee, P. & Vajrasthira, S. (1984) Relationship between prevalence and intensity of Opisthorchis
viverrini infection, and clinical symptoms and signs in a rural community in Northeast Thailand.
Bull. World Health Organ., 62, 451-461

Upatham, E.S., Viyanant, V, Brockelman, WY, Kurathong, S., Lee, P & Kraengraeng, R. (1988) Rate
of re-infection by Opisthorchis viverrini in an endemic Northeast Thai community after
chemotherapy. Int. J. Parasitol., 18, 643-649

Vajrasthira, S., Harinasuta, C. & Komiya, Y. (1961) The morphology of the metacercaria of
Opisthorchis viverrini, with special reference to the excretory system. Ann. trop. Med. Parasitol.,
55, 413-418

Vatanasapt, V, Tangvoraphonkchai, V, Titapant, V, Pipitgool, V., Viriyapap, D. & Sriamporn, S.
(1990) A high incidence of liver cancer in Khon Kaen Province, Thailand. S.E. Asian J. trop. Med.
public Health, 21, 489-494

Vatanasapt, V,, Martin, N., Sriplung, H., Chindavijak, K., Sontipong, S., Sriamporn, S., Parkin, D.M.
& Ferley, J., eds (1993) Cancer in Thailand 1988-1991 (IARC Technical Report No. 16), Lyon,
IARC

Vichasri, S., Viyanant, V. & Upatham, E.S. (1982) Opisthorchis viverrini: intensity and rates of
infection in cyprinoid fish from an endemic focus in Northeast Thailand. S.E. AsianJ. trop. Med.
public Health, 13, 138-141

Viranuvatti, V. & Mettiyawongse, S. (1953) Observations on two cases of opisthorchiasis in Thailand.
Ann. trop. Med. Parasitol., 47, 291-293

Viranuvatti, V. & Stitnimankarn, T. ( 1972) Liver fluke infection and infestation in Southeast Asia. In:
Popper, H. & Schaffner, F, eds, Progress in Liver Diseases, New York, Grune & Stratton,
pp. 537-547

Viranuvatti, V,, Kshemsant, D. & Bhamarapravati, N. (1955) Retention cyst of liver caused by
opisthorchiasis associated with carcinoma. Case report. Am. J. Gastroenterol., 23, 442-446

Viravan, C., Bunnag, D., Harinasuta, T, Upatham, S., Kurathong, S. & Viyanant, V. (1986) Clinical
field trial of praziquantel in opisthorchiasis in Nong Ranya Village, Khon Kaen Province,
Thailand. $.E. Asian J. trop. Med. public Health, 17, 63-66

Vivatanasesth, P, Sornmani, S., Schelp, EP, Impand, P, Sitabutra, P, Preuksaraj, S. & Harinasuta, C,
(1982) Mass treatment of opisthorchiasis in Northeast Thailand. S. E. Asian J. trop. Med. public
Health, 13, 609-613

Viyanant, V, Brockelman, W.Y., Lee, P, Ardsungnoen, S. & Upatham, E.S. (1983) A comparison of a
modified quick-Kato technique and the Stoll dilution method for field examination for
Opisthorchis viverrini eggs. J. Helminthol., 57, 191-195

Viyanant, V, Vivatanasesth, P, Upatham, E.S., Sornmani, S., Siriteramongkol, S. & Imlarp, S. (1985)
Antibodies to opisthorchiasis after treatment with praziquantel. J. Parasitol. trop. Med. Assoc.
Thailand, 8, 20-24

Watson-Wemyss, H.L. (1919) Carcinoma of the liver associated with infection by Clonorchis sinensis.
Edinburgh med. J., 22, 103-104

Weitzman, S.A. & Stossel, TP. (1981) Mutation caused by human phagocytes. Science, 212, 546-547

WHO (1994) Control of Foodborne Nematode Infections (WHO tech. rep. Ser.), Geneva (in press)



INFECTION WITH LIVER FLUKES 175

Wongratanacheewin, S., Rattanasiriwilai, W, Priwan, R. & Sirisinha, S. (1987) Immunodepression in
hamsters experimentally infected with Opisthorchis viverrini. J. Helminthol., 61, 151-156

Wongratanacheewin, S., Bunnag, D., Vaeusorn N. & Sirisinha, S. (1988) Characterization of humoral
immune response in the serum and bile of patients with opisthorchiasis and its application in
immunodiagnosis. Am. J. trop. Med. Hyg., 38, 356-362

Woolf, A., Green, J., Levine, J.A., Estevez, E.G., Weatherly, N, Rosenberg, E. & Frothingham, T
(1984) A clinical study of Laotian refugees infected with Clonorchis sinensis or Opisthorchis
vivernini. Am. J. trop. Med. Hyg., 33, 1279-1280

Wykoff, D.E. (1958) Studies on Clonorchis sinensis. II1. The host-parasite relations in the rabbit and
observations on the relative susceptibility of certain laboratory hosts. J. Parasitol., 44, 461-466

Wykoff, D.E. & Ariyaprakai, K. (1966) Opisthorchis viverrini in Thailand —egg production in man and
laboratory animals (Research note). J. Parasitol., 52, 631

Wykoff, D.E., Harinasuta, C., Juttijudata, P & Winn, M.M. (1965) Opisthorchis viverrini in
Thailand —the life cycle and comparison with O. felineus. J. Parasitol., 51, 207-214

Wykoff, D.E., Chittayasothorn, K. & Winn, M.M. (1966) Clinical manifestations of Opisthorchis
viverrini infections in Thailand. Am. J. trop. Med. Hyg., 15, 914-918

Yamagata S. & Yaegashi, A. (1964) Clinical problems of Clonorchiasis sinensis. In: Morishita, K.,
Komiya, Y. & Matsubayashi, H., eds, Progress of Medical Parasitology in Japan, Tokyo, Meguro
Parasitological Museum, pp. 663-721

Zavoikin, V.D., Plyushcheva, G.L. & Nikiforova, TE (1985) Quantitative modification of the
formol-ether method of examination of faeces for Opisthorchis eggs. Med. Parazitol. Parazit.
Bolezn., 6, 29-30 (in Russian)

Zavoikin, V.D,, Losev, G.I, Plyushcheva, G.L., Nikiforova, TF, Shurandin, A.S. & Filinyuk, A.A.
(1986) Efficacy of copro-ovoscopy in the diagnosis of opisthorchiasis. Communication 2.
Sensitivity of methods and their quantitative correlations. Med. Parazitol. Parazit. Bolezn., 3,
40-43 (in Russian)

Zhu, Y.G. (1984) On the epidemiology and control experiments of clonorchiasis in Shandong
Province. Shandong J. parasit. Dis. Control, 1, 7-14 (in Chinese)

Zubov, N.A. & Mukanov, V.N. (1976) Parasitic granulomas in the bile duct walls in experimental
opisthorchiasis. Med. Parazitol., 45, 352-355 (in Russian)



