
Tropenmedizin und Parasitologic 
£Z #2. or?? 

Organ der 
Deutschen Tropenmedizinischen 
Gesellschaft 

1981 Georg Thieme Verlag Stuttgart • New York 

Begründet von E, G. Nauck 
Herausgegeben von 
H. H. Schumacher, Hamburg 
R. Garms, Hamburg 
E. Mannweiler, Hamburg 
Beirat 
A. A. Buck, Washington 
M. Dietrich, Hamburg 
B. O. L. Duke, Genf 
F. Horcher, Berlin 
H. Jusatz, Heidelberg 
H.-J. Knüttgen, Tübingen 
H. Mühlpfordt, Hamburg 
H. M. Seitz, Bonn 
A. Voller, London 

32. Band 1981 
143 Abbildungen 
in 206 Einzeldarstellungen 
und 113 Tabellen 



AAur*ch#n 

Geschützte Warennamen (Warenzeichen) werden nicht besonders kenntlich gemacht. Aus dem Fehlen eines solchen Hinweises 
kann also nicht geschlossen werden, daß es sich um einen freien Warennamen handelt. 
Alle Rechte, insbesondere das Recht der Vervielfältigung sowie der Übersetzung, vorbehalten. Kein Teil des Werkes darf in ir
gendeiner Form (durch Photokopie, Mikrofilm oder ein anderes Verfahren) ohne schriftliche Genehmigung des Verlages repro
duziert oder unter Verwendung elektronischer Systeme verarbeitet, vervielfältigt oder verbreitet werden. 
© Georg Thieme Verlag, Rüdigerstraße 14, D-7000 Stuttgart 30, 1981 - Printed in Germany 



III 
Inhaltsverzeichnis / Contents 

Heft 1 (März 1981) = 1 - 66 Heft 3 (September 1981) = 1 2 9 - 2 0 8 
Heft 2 (Juni 1981) = 6 7 - 1 2 8 Heft 4 (Dezember 1981) = 2 0 9 - 2 8 0 

Abdel-Rasoul, S.: s. E. Königk 73 
Abu-Ishira, S.: s. P. Felgner 134 
Ahmed, J.S. , R. Sälker, E. Zweygarth, G. Rehbein, F. 

Hörchner: Influence of Trypanosoma Infection on the 
Format ion of E, EA, and EAC Rosettes with Peripheral 
Blood Lymphocytes from Calves 55 . 

Ahmed, J .S. : s. G. Rehbein 101 
Ahmed, J .S. : s. G. Rehbein 154 
Albiez, E.J., J.P. Ganley, D.W. Büttner: Ocular Onchocer

ciasis in a Hyperendemic Village in the Rain Forest of 
Liberia 25 

Alcantara F°, A.: s. M.S.M. Bertelli 93 
Aleksic, S., J. Bockemühl, I. Degner: Imported Shigellosis: 

Aerogenic Shigella boydii 14 (Sachs A 12) in a Travel
ler Followed by Two Cases of Laboratory-Associated 
Infections 61 

Allerdist, H., W. Ehrengut, Y. Fofana: Diphtheria Immunity 
in Mali (Mothers and their Neonates and Children under 
two Years of Age) 274 

Allmang, B.: s. C. Staak . . 97 
Andrzejewska, I.: s. K. Boczoh 109 
Araujo, P.M.F.: s. H.A. Rangel 87 
Atta, A.M.: s. H.A. Rangel 87 
Ba, O., A. Rolland, T.F. de C. Marshall: Microfilarurie et 

Lesions Oculaires Onchocerquiennes 181 
Baldry, D.A.T.: s. L. Ryan 145 
Banerjee, D.P., S. Sarup, O.P. Gautam, B. Singh: Cell-me

diated I m m u n e Response in Anaplasmosis in Cattle . . . 105 
Barro, T.: s. J .B. Davies 17 
Ben-Sasson, S.A.: s. J. Hamburger 43 
Bernardo, M.J.: s. E.W. Cupp 119 
Bertelli, M.S.M., A. Alcantara F°, Z. Brener: BCG-induced 

Resistance in Trypanosoma cruzi Experimental Infec
tions 93 

Bockemühl, J.: s. S. Aleksiö 61 
Boczoh, K., J. Winiecka, W. Koci&cka, E. HadaS, I. An

drzejewska: The Diagnostic Value of Enzymatic and 
Immunological Tests in Human Trichinellosis 109 

Bonfit to, M.: s. H.A. Rangel 87 
Brener, Z.: s. M.S.M. Bertelli 93 
Brenner, R.J.: s. E.W. Cupp 119 
Brown, K.N., L.A. Hills: Erythrocyte Destruction and Pro

tective Immuni ty to Malaria: Enhancement of the Im
mune Response by Phenylhydrazine Treatment 67 

Brinkmann, U.: s. D. Mehlitz 129 
Brinkmann, U.: s. P. Feigner 134 
Büttner, D.W.: s. E.J. Albiez 25 
Camargo, I.J.B.: s. H.A. Rangel 87 
Carrington, T.S.: s. D.C. Jenkins 31 
Corsini, A.C., M.M.S. Vilela, A.E. Piedrabuena: Chronic 

Chagas' Disease: Unimpaired Delayed Type Hyper
sensitivity Reactions in Contrast with Humoral Sup
pression to Typhoid Vaccine 82 

Court , J.P., D.M. Storey: Shared Antigens between Lito-

mosoides carinii and its Hosts Sigmodon hispidus and 
Mastomys natalensis 161 

Crosskey, R.W.: A Review of Simulium damnosum s.l. and 
Human Onchocerciasis in Nigeria, wi th Special Reference 
to Geographical Distr ibution and the Development of a 
Nigerian National Control Campaign 2 

Cupp, 4E!w., J.B. Lok, M.J. Bernardo, R.J. Brenner, R.J. 
Pollack, G.A. Scoles: Complete Generat ion Rearing of 

"" Simulium damnosum s.l. (Diptera: Simuliidae) in the 
- Laboratory 119 

Davies, J.B., A. Se te te l i , J .F . Walsh, T. Barro, R. Sawadogo: 
Studies on Biting Simulium damnosum s.l. at a Breeding 
Site in the Onchocerciasis Control Programme Area dur
ing and after an In ter rupt ion of Insecticidal Treatments 17 

Davies, J.B.: s. J .F . Walsh 269 
Degner, I.: s. S. Aleksic 61 
Desowitz, R.S.: s. N.E. Palumbo 115 
Diesfeld, H J . : s. E. Hinz 247 
Diesfeld, H.J., Ch. Kirsten, U. Stappert : Vergleichende Im-

munfluoreszenz-histologische Untersuchungen an 7 
Nematoden-Spezies in bezug auf ihre Antigeneigenschaf-
ten zur Differenzierung von Nematodeninfekt ionen . . . 253 

Dietrich, M.: s. H, Feldmeier 39 
Dietrich, M.: s. R.D. Hors tmann 157 
Dietrich, M.: s. H. Feldmeier 243 
Dluzewski, A.R.: s. E. Hempelmann 48 
Dräger, N.: s. W. Küpper 58 
Duvallet, G.: s. A. Stanghellini 141 
Ehrengut, W.: s. H. Allerdist 274 
Enigk, K.: Professor Dr. Georg Lämmlerf 1 
Feldheim, W.: s. R.D. Hors tmann 157 
Feldmeier, H., K. Zwingenberger, A. Steiner, M. Dietrich: 

Praziquantel Compared to Niridazole in Schistosomia
sis Intercalatum Therapy 39 

Feldmeier, H.: s. R.D. Hors tmann 157 
Feldmeier, H., P. Kern, G. Niel: Modulat ion of in vitro 

Lymphocyte Proliferation in Patients with Schistoso
miasis Haematobium,"Schistosomiasis Mansoni and 
Mixed Infections 237 

Feldmeier, H., K. Zwingenberger, A. Steiner, M. Dietrich: 
Diagnostic Value of Rectal Biopsy and Concentra t ion 
Methods in Schistosomiasis Intercala tum: Quanti tat ive 
Comparison of Three Techniques 243 

Feigner, P., U. Brinkmann, U. Zillmann, D. Mehlitz, S. 
Abu-Ishira: Epidemiological Studies on the Animal Re
servoir of Gambiense Sleeping Sickness. Part II. Para-
sitological and Immunodiagnost ic Examinat ion of the 
Human Population 134 

Fofana, Y.: s. H. Allerdist 274 
Ganley, J.P.: s. E.J. Albiez 25 
Garms, R.: s. M.S. Omar 259 
Garms, R.: s. J .F . Walsh 269 
Gau tarn, O.P.: s. D.P. Banerjee 105 
Gehrig, H.: s. E. Hinz 247 
Grabbe, E., P. Kern, M. Heller: Human Echinococcosis: 

Diagnostic Value of Computed Tomography 35 



IV Tropenmed. Parasit. 32 (1981) Inhaltsverzeichnis / Contents 

Hadas\ E.: s. K. Boczori 109 
Haller, L.: s. D. Mehlitz 129 
Hambrey, P.N.: s. L. Sage 215 
Hamburger, J., S.A. Ben-Sasson: Serobiological Differenti-

ation between Antischistosomal {Schistosoma mansoni) 
Antisera 43 

Heller, M.: s. E. Grabbe 35 
Hempelmann, E., A.R. Dluzewski: Effect of Physostigmine 

on Plasmodium falciparum in Culture 48 
Hills, L.A.: s. K.N. Brown 67 
Hinz, E., H J . Diesfeld, H. Gehrig, C. Kirsten: Serologische 

Kreuzreaktionen zwischen experimentell mit Echinococ
cus multilocularis oder Dipetalonema viteae infizierten 
Nagetieren 247 

Hörchner, F.: s. J .S. Ahmed 55 
Hörchner, F.: s. G. Rehbein 101 
Hörchner, F.: s. .G. Rehbein 154 
Horstmann, R.D., W. Feldheim, H. Feldmeier, M. Dietrich: 

High Efficacy of Praziquantel in the Treatment of 22 
Patients with Clonorchis/Opisthorchis Infections 157 

Hüther, A.M.: Ultrastrukturelle Untersuchungen zum Ein
fluß von Cyclophosphamid auf experimentelle Trypano
soma crwz/-Infektionen 51 

Jenkins, D.C., T.S. Carrington: An in vitro Screening Test 
for Compounds Active against the Parenteral Stages of 
Trichinella spiralis 31 

Kale, O.O.: Failure of Furazolidone in the Treatment of 
Onchocerciasis 29 

Kämpe, U.: s. C. Staak 97 
Kern, P.: s. E. Grabbe 35 
Kern, P.: s. H. Feldmeier 237 
Kirsten, C : s. E. Hinz 247 
Kirsten, C : s. H J . Diesfeld 253 
Kociecka, W.: s. K. Boczoh 109 
Königk, E., S. Mirtsch, B. Putfarken, S. Abdel-Rasoul: 

Plasmodium chabaudi-Infection of Mice: Effects of Chlo-
roquine and Mefloquine. Inhibition of Ornithine Decar
boxylase Activity 73 

Königk, E.: s. F. Wunderlich 77 
Königk, E.: s. N.M. Pereira 209 
Küpper, W., N. Dräger, D. Mehlitz, U. Zillmann: On the 

Immobilization of Hartebeest and Kob in Upper Volta . 58 
Kurzfassungen der Vorträge der Tagung der Deutschen 

Tropenmedizinischen Gesellschaft 198 
Kuzoe, F.A.S.: s. L. Ryan 145 
Lang, W.: s. T. Löscher 234 
Langham, M.E., R. Richardson: Onchocerciasis Diagnosis 

and the Probability of Visual Loss in Patients with 
Skin Snips Negative for Onchocerca volvulus Micro
filariae 171 

Leke, R.: s. J.L. Ngu 165 
Löscher, T., H.-D. Nothdurft , L. Prüfer, F. von Sonnen

burg, W. Lang: Praziquantel in Clonorchiasis and Opisth
orchiasis 234 

Lok, J.B.: s. E.W. Cupp 119 
Losos, G.J.: s. H. Tabel 99 
Losos, G.J.: s. H. Tabel 149 
Mannweiler, E.: s. A. Salfelder 194 
Marshall, T.F. de C : s. O. Ba 181 

Maxie, M.G.: s. H. Tabel 99 
Maxie, M.G.: s. H. Tabel 149 
McMahon, J.E.: Chemotherapy with Diethylcarbamazine 

and Levamisole in Bancroftian Filariasis 250 
Mehlhorn, H., U. Moltmann, E. Schein, W.P. Voigt: Elec

tron Microscopical Study on the Effect of Halofugi-
none on Theileria parva 231 

Mehlitz, D., U. Brinkmann, L. Haller: Epidemiological 
Studies on the Animal Reservoir of Gambiense Sleep
ing Sickness. Part I. Review of Literature and Descrip
tion of the Study Areas 129 

Mehlitz, D.: s. W. Küpper 58 
Mehlitz, D.: s. C. Staak 97 
Mehlitz, D.: s. P. Feigner 134 
Mellors, A.: s. L. Sage 215 
Prof. Menk gestorben 65 
Meredith, S.E.O., H. Townson: Enzymes for Species Identi

fication in the Simulium damnosum Complex from West 
Africa 123 

Minder, Ch.E.: s. H. Tabel 149 
Mirtsch, S.: s. E. Königk 73 
Moltmann, U.: s. H. Mehlhorn 231 
Molyneux, D.H.: s. L. Ryan 145 
Muirhead-Thomson, R.C.: Relative Toxicity of Decamethr in , 

Chlorphoxim and Temephos (Abate) to Simulium Larvae 189 
Muirhead-Thomson, R.C.: Tolerance Levels of Select Stream 

Macroinvertebrates to the Simulium Larvicides, Chlor
phoxim and Decamethrin 265 

Mwaiko, G.L.: The Development of Onchocerca gutturosa 
Neuman to Infective Stage in Simulium vorax Pomeroy . . 276 

Ndumbe, P.M.: s. J.L. Ngu 165 
Ngu, J.L., P.M. Ndumbe, V. Titanji, R. Leke: A Diagno

stic Skin Test for Onchocerca volvulus Infection . . . 165 
Niel, G.: s. H. Feldmeier 237 
Nothdurft , H.-D.: s. T. Löscher 234 
Omar, M.S., R. Garms: Histochemical Differentiation of 

Filarial Larvae Found in Simulium damnosum s.l. in 
West Africa 259 

Palumbo, N.E., R.S. Desowitz, S.F. Perri: Observations on 
the Adverse Reaction to Diethylcarbamazine in Diro-
filaria immto-infected Dogs 115 

Pereira, N.M., E. Königk: A Nucleotidase from Leish
mania tropica Promastigotes: Partial Purification 
and Properties 209 

Perri, S.F.: s. N.E. Palumbo 115 
Piedrabuena, A.E.: s. A.C. Corsini 82 
Pollack, R.J.: s. E.W. Cupp 119 
Prüfer, L.: s. T. Löscher 234 
Putfarken, B.: s. E. Königk 73 
Rangel, H.A., P.M.F. Araujo, I.J.B. Camargo, M. Bonfi t to, 

D. Repka, J.K. Sakurada, A.M. Atta: Detection of a 
Proteinase Common to Epimastigote, Trypomast igote 
and Amastigote of Different Strains of Trypanosoma 
cruzi 87 

Rehbein, G.: s. J.S. Ahmed 55 
Rehbein, G., J.S. Ahmed, E. Zweygarth, E. Schein, 

F . Hörchner: Immunological Aspects of Theileria annu-
lata Infection in Calves 101 

Rehbein, G., J .S. Ahmed, E. Schein, F. Hörchner, E. 
Zweygarth: Immunological Aspects of Theileria an-



Inhaltsverzeichnis / Contents 
nulata Infection in Calves. 2. Production of macro
phage migration inhibition factor (MIF) by sensitized 
lymphocytes from Theileria annulata-'mfzcted calves . . . 154 

Rehbein, G.: s. E. Schein 223 
Repka, D.: s. H.A. Rangel 87 
Richardson, R.: s. M.E. Langham 171 
Rolland, A.: s. O. Ba 181 
Ryan, L., D.H. Molyneux, F.A.S. Kuzoe, D.A.T. Baldry: 

Traps to Control Estimate Populations of Glossina 
Species 145 

Sälker, R.: s. J .S. Ahmed 55 
Sage, L., P.N. Hambrey, G.M. Werchola, A. Mellors, I.R. 

Tizard: Lysophospholipase 1 in Trypanosoma brucei . 215 
Sakurada, J.K.: s. H.A. Rangel 87 
Sal feld er, A., E. Mannweiler: Immundiagnostische Befunde 

an Seren von Leishmaniose-, Chagas, Malaria- und Amö-
biasis-Patienten in Endemiegebieten Venezuelas 194 

Sarup, S.: s. D.P. Banerjee 105 
Sawadogo, R.: s. J .B. Davies 17 
Schein, E.: s. G. Rehbein 101 
Schein, E.: s. G. Rehbein 154 
Schein, E., G. Rehbein, W.P. Voigt, E. Zweygarth: Babesia 

equi (Laveran 1901). Development in horses and in lym
phocyte culture 223 

Schein, E.: s. H. Mehlhorn 231 
Scoles, G.A.: s. E.W. Cupp 119 
Scott, C M . : Mixed Populations of Trypanosoma brucei in 

a Naturally Infected Pig 221 
Seketeli, A.: s. J .B. Davies 17 
Singh, B.: s. D.P. Banerjee 105 
von Sonnenburg, F . : s. T. Löscher 234 
Staak, C , B. Allmang, U. Kämpe, D. Mehlitz: The Comple

ment Fixation Test for the Species Identification of 
Blood Meals from Tsetse Flies 97 

Stanghellini, A., G. Duvallet: Epidemiologie de la t rypano-
somiase humaine a Trypanosoma gambiense dans un 
foyer de Cöte dTvoire. I. Distribution de la maladie 
dans la populat ion 141 

Stappert , U.: s. H.J. Diesfeld 253 
Steiner, A.: s. H. Feldmeier 39 
Steiner, A.: s. H. Feldmeier 243 
Storey, D.M.: s. J .P. Court 161 
Stiibig, H.: s. F . Wunderlich 77 

Tropenmed. Parasit. 32 (1981) V 
Tabel, H., G.J. Losos, M.G. Maxie: Experimental Bovine 

Trypanosomiasis {Trypanosoma congolense). Lack of 
Relation of the Level of Parasitemia to the J Blood 
Group 99 

Tabel, H., G.J. Losos, M.G. Maxie, Ch.E. Minder: Experi
mental Bovine Trypanosomiasis {Trypanosoma vivax 
and T. congolense). III. Serum Levels of Immunoglo
bulins, Heterophile Antibodies, and Antibodies to T. 
vivax 149 

Titanji, V.: s. J.L. Ngu 165 
Tzard, LR.: s. L. Sage 215 
Townson, H.: s. S.E.O. Meredith 123 
Trpis, M.: Susceptibility of the Autogenous Group of the 

Aedes scutellaris Complex of Mosquitoes to Infection 
with Brugia malayi and Brugia pahangi 184 

Vilela, M.M.S.: s. A.C. Corsini 82 
Voigt, W.P.: s. E. Schein 223 
Voigt, W.P.: s. H. Mehlhorn 231 
Walsh, J .F. : s. J.B. Davies 17 
Walsh, J .F. , J.B. Davies, R. Garms: Further Studies on the 

Reinvasion of the Onchocerciasis Control Programme by 
Simulium damnosum s.L: The Effects of an Extension 
of Control Activities into Southern Ivory Coast during 
1979 269 

Walter, G., G. Weber: Untersuchungen zur Übertragung 
(transstadial, transovarial) von Babesia microti, Stamm 
"Hannover I", in Ixodes ricinus 228 

Weber, G.: s. G. Walter 228 
Werchola, G.M.: s. L. Sage 215 
Winiecka, J.: s. K. Boczon 109 
Wunderlich, F. , H. Stübig, E. Königk: Chloroquine Effects 

on Parasite and Host Membranes of Intraerythrocytic 
Plasmodium chabaudi 77 

Zillmann, U.: s. W. Küpper 58 
Zillmann, U.: s. P. Feigner 134 
Zweygarth, E.: s. J.S. Ahmed 55 
Zweygarth, E.: s. G. Rehbein 101 
Zweygarth, E.: s. G. Rehbein 154 
Zweygarth, E.: s. E. Schein 223 
Zwingenberger, K.: s. H. Feldmeier 39 
Zwingenberger, K.: s. H. Feldmeier 243 
Buchbesprechungen 65 , 197, 276, 278 



234 
Tropenmed. Parasit. 32 (1981) 2 3 4 - 2 3 6 

Praziquantel in Clonorchiasis and Opisthorchiasis 

T. Löscher, H.-D. Nothdurft, L. Prüfer, F. von Sonnenburg f W. Lang 

Abteilung für Infektions- und Tropenmedizin der Universität München (Vorstand: Prof. Dr. W. Lang) 

Summary 

A Single stool examination revealed pathogenic intestinal pa
rasites in 462 (58%) of 796 Vietnamese and Cambodian re
fugees. 56 (7.0%) were infected with Clonorchis sinensis and/ 
or Opisthorchis viverrini. 
These patients received Praziquantel in a dosage of 20 mg/kg 
bwt. p.day on 3 consecutive days. Parasitological controls 
were completed after 12 months. No further excretion of 
eggs could be detected in 88% of the patients. 
Concurrent infections with other trematodes and cestodes 
were also cured. Nematode infections remained uninfluenced. 
No change of haematological and biochemical parameters 
could be observed during therapy. 
Diarrhea and epigastric pain were common side effects, 
which are probably not effects of the drug itself. They 
rather seem to be due to the release of parasitic antigens. 
This is also indicated by a further increase of circulating 
Ig E after therapy. 

Praziquantel in der Behandlung von Clonorchiasis und 
Opisthorchiasis 

Eine einmalige Stuhluntersuchung ergab bei 462 (58%) von 
796 vietnamesischen und kambodschanischen Flüchtlingen 
einen Befall mit pathogenen Intestinalparasiten. 56 (7.0%) 
waren mit Clonorchis sinensis und/oder Opisthorchis viver
rini infiziert. Diese Patienten erhielten Praziquantel in einer 
Dosierung von 20 mg/kg KG tgl. über 3 Tage. Nachkontrol
len wurden bis 12 Monate nach Behandlung durchgeführt 
und zeigten bei 88% der Patienten eine vollständige Heilung. 
Begleitinfektionen mit anderen Trematoden und mit Zesto-
den waren ebenfalls nicht mehr nachweisbar, während gleich
zeitiger Nematodenbefall unbeeinflußt blieb. Veränderungen 
hämatologischer und biochemischer Parameter wurden wäh
rend der Behandlung nicht beobachtet. 
Diarrhoe und Oberbauchbeschwerden waren die häufigsten 
Nebenwirkungen. Diese scheinen weniger direkte Wirkungen 
des Praziquantel zu sein, sondern eher die Folge der Frei
setzung von Wurmantigenen. Dem entspricht auch ein wei
terer Anstieg des zirkulierenden Ig E nach Therapie. 

Introduction 
The therapy of infestations with liverflukes used to be 
difficult: most of the drugs tested were either to toxic 
or of poor effect (Rim et al. 1975). Niclofolan showed 
the best efficacy compared to toxicity; but cure rate is 
still unsatisfactory and during therapy there are frequent 
side effects, especially biochemical signs of liver damage. 
Praziquantel, a newly developed compound, is now well 
known for its excellent effect on cestodes and schisto
somes (Seubert et al. 1977). It is well tolerated and has 
a low toxicity (Leopold et al. 1978). Rim (1979) first re

ported promising results of Praziquantel in the treatment 
of Clonorchiasis with an efficacy superior to Niclofolan. 
Patients and Methods 
A single parasitological stool examination was routinely done in 
796 Vietnamese and Cambodian refugees with methods previously 
described (Löscher et al. 1980). In 462 (58 %) of the refugees 
pathogenic intestinal parasites were found. 56 persons (7 .0%) 
passed eggs of Gonorchis sinensis and/or Opisthorchis viverrini. 
It is not possible to distinghish C. sinensis and O. viverrini by their 
eggs (Sadun 1955). In one of the heavily infected Vietnamese pa
tients a saline purgation during therapy revealed partly damaged 
adult flukes who could be determined as C. sinensis by their fine
ly branched testes. Nevertheless, from an epidemiological point of 
view it is most probable, that some of the "C. sinensis" - diag
nosed infections are actually caused by O. viverrini and that even 
in some cases there might be mixed infections (Sadun 1955, 
Wykoff et al. 1965). 
The age of the 56 patients treated varied between 10 and 61 years 
(average 27 y.) , 31 were male, 25 female. 
In 42 patients there was an additional infection with other trema
todes, cestodes and nematodes (Table 1). Praziquantel was given 
in a daily dosage of 20 mg per kilogramm body-weight (divided in 
3 postprandial doses) on 3 consecutive days. All patients were hos
pitalized during therapy. 
Tab. 1 Patients treated with Praziquantel: additional helminth 
infestations 

56 Clonorchis sinensis/Opisthorchis viverrini 

14 single infections 
42 multiple infections: 

20 Trichuris trichiura 
18 Hookworm 
10 Ascaris lumbricoides 
9 Strongyloides stercoralis 
3 Hymenolepis nana 
1 Fasciolopsis buski 
1 Taenia saginata 
1 Trichostrongylus spp. 

Severity of infection was classified according to the number of 
eggs per gram of faeces (EPG) as an average of 3 examinations 
by the quantitative method of Stoll (1926) . Parasitological con
trols with the MIFC method (Blagg et al. 1955) were done 3 days 
and 1, 2, 4 , 12, 24 and 50 weeks after beginning of the t reatment . 
Routine parameters (haemogram, SGOT, SGPT, 7-GT, LDH, CK, 
alk. phosphatase, bilirubin, creatinine, urea, glucose, serum electro
phoresis, Quick-test, PTT, urinanalysis) were controlled before, 
during and 1, 2, 4, and 24 weeks after therapy. Serum concentra
tions of Immunoglobulin E were determined by a Paper-Radio-
Immuno-Sorbent-Test (Kjellman et al. 1976). 
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Tab. 2 No. of positive stool examinations before and after treatment with Praziquantel in 56 patients with Clonorchiasis/Opisthorchiasis 

EPG before 3rd 1w 2w 3w 3m 6m 12m 

> 30000 1 1 1 1+ 
< 30000 7 4 1 2+ 0 0 0 0 
< 10000 11 4 0 1 + 0 1 + 0 0 

< 1000 37 9 3 2 + 0 0 0 0 

Total: 56 18 5 6 + 0 1 + 0 0 

+ = not further controlled, but treated once more 

Results 
Parasitological controls are summarized in Tab. 2: at the 
third day of therapy, excretion has already stopped in 
most cases — particularly in minor infections. In 18 pa
tients, still passing eggs, there was a markedly reduced 
excretion with unfertilized eggs seen in a high percentage. 
2 weeks after treatment, stool examination was still posi
tive in 6 patients with C. sinensis/O. viverrini-infection; in 
4 of them being temporarily negative after 1 week. These 
6 patients were not further controlled, but treated once 
more. 
One patient showed a renewed excretion of eggs, as late 
as 3 months after treatment. 
In the remaining 49 patients no control (the last one after 
12 months) revealed an output of eggs. The cure rate was 
therefore 88%. 
The 7 patients, who were not cured during the first course, 
were treated once again, with a dosage of 3-times 25 mg 
Praziquantel per kg bwt. daily on 2 consecutive days. Con
trols have been negative in all patients so far (follow up 
8 - 1 2 months). 
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Fig. 1 Serum IgE concentrations in 56 patients with Clonorchiasis 
and Opisthorchiasis before and after treatment with Praziquantel. 
+ = significant difference to levels before treatment (paired t-test 
p < 0.01) 

Tab. 3 Side effects of Praziquantel (20 mg/kg bwt./daily/3 days) 

No. of patients treated 56 

epigastric pain 19 
diarrhea 17 
nausea 3 
headache 1 
dizziness 1 

No. of patients with side effects 29 (52%) 

All additional infections with large and small intestinal 
flukes and with cestodes (Table 1) were also cured. Infec
tions with nematodes remained uninfluenced. Side effects 
(Table 3) were registered in 29 (52%) patients, with diar
rhea and epigastric pain being the most common. No sig
nificant changes of biochemical or haematological parame
ters could be observed during therapy. 
Serum IgE concentrations (Fig. 1) were raised (> 250 IU/ 
ml) in 54 of 56 patients at the time of diagnosis (mean 
1386 IU/ml, range 122-3060) . Determination of IgE 2 
weeks after therapy showed a further increase in all pa
tients (mean increase 754 IU/ml, range 8 7 - 2 7 2 2 ) , which 
proved to be significant when pre- and post-treatment da
ta (log transformed) were compared by paired t-test (p < 
0.01). At the end of the follow up (12 months) the mean 
serum IgE level has decreased slightly below pre-treatment 
value (1220 IU/ml, range 163-2856) , but without follow
ing such an uniform pattern again: the majority showed a 
clearcut decrease, whereas in some cases IgE levels were in 
the same range or even still higher compared to pretreat-
ment values. 

Discussion 
At present, Praziquantel is the most promising drug in 
Clonorchiasis and Opisthorchiasis, with superior efficacy 
and low toxicity compared to all other drugs used. How
ever, the optimal therapeutic regimen is still somewhat 
controversial: single dose therapy — desirable especially 
for mass treatment — results in low cure rates, even if 
high doses (50 mg/kg bwt.) are given (Rim et al. 1979). 
Better results are attained, if the regimen is extended and 
Praziquantel is administered in several doses. 
With the rather low daily dosage of 20 mg/kg bwt. (divid
ed in 3 daily doses), given over the prolonged period of 
3 days, we obtained a high cure rate, equally to that of 
75 mg/kg bwt. (divided in 3 doses) on a single day (Rim 
et al. 1979). The only 100%-cure rate could be achieved 
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in 15 patients with Clonorchiasis with 75 mg/kg bwt./daily 
for 2 days (Rim et al. 1979). This dosage was also used in 
our study for the repeated therapy without a failure so far. 
However, the optimal regimen has to be confirmed in larger 
comparative trials. 
Increased serum IgE concentrations in Clonorchiasis and 
Opisthorchiasis have not been reported hitherto, but are 
not unexpected, since raised serum IgE levels have been 
found in a variety of helminth infestations, especially 
those with a tissue invading stage (Löscher et al. 1978). 
The further increase of circulating IgE after treatment with 
Praziquantel, which occurred in a completely uniform pat
tern, obviously demonstrates the release of helminth anti
gens leading to an augmented IgE-synthesis. This parallels 
the transient increase of circulating IgE in Schistosomiasis 
after treatment with Metrifonate and Hycanthone (Löscher 
et al. 1978). 

Diarrhea and epigastric pain were common side effects in 
our patients. Similar observations have been made in trials 
of Praziquantel in Schistosomiasis and were designated such 
as "abdominal syndrome" (Wegner et al. 1980). These symp
toms have not been registered in healthy volunteers, not 
even in high doses (Leopold et al. 1978). Therefore these 
"abdominal" side effects should not be considered as intrin
sic effects of Praziquantel. It is more likely, that they are 
a consequence of the release of parasitic antigens during 
treatment. This is also indicated by the increase of circulat
ing IgE after therapy. Moreover these symptoms would be 
consistent with immediate typ hypersensitivity reactions 
mediated by IgE-antibodies. 

T. Löscher, H.-D. Nothdurft , L. Prüfer, F. von Sonnenburg, W. Lang 
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