
Bull. Inst. Zool., Academia Sinica 24(2): 177-186 (1985) 

CARBOHYDRATE METABOLISM IN ADULT 
CLONORCHIS SINENSIS (TREMATODA) 

HSIU-HuI SHIH, SHIU-NAN CHEN and SHIN LIOU 

Department oj Zoology, National Taiwan University 
Taipei, Taiwan 107, Republic of China 

(Received March 7, 1985) 

Hsiu-Hui Shih, Shiu-Nan Chen and Shin Liou (1985) Carbohydrate metabolism 
in adult Clonorchis sinensis (Trematoda). Bull. Insf. Zool., Academia Sinica 24(2): 
177-186. This study attempts to detect the activities of the glycolytic enzymes and 
key enzymes for anaerobic metabolism in the extraction of adult Clonorchis sinensis. 
I~ addition, intracellular distribution of respiratory enzymes was also investigated. 
Based on these findings, the metabolic pathway is proposed. The results showed 
that adult Clonorchis sinensis is equipped with all enzymes required for Embden­
Meyerhof pathway of glucose degradation. In comparison with phosphoenolpyruvate 
carboxykinase, the activity of pyruvate kinase is relatively low. This result may 
suggest that phosphoenolpyruvate is catalyzed to oxaloacetate by decarboxylation 
of phosphoenolpyruvate carboxykinase in C. sinensis. Oxalo,acetate is subsequently 
converted to malate by the catalysis of malate dehydrogenase. 

In the study of distribution of enzymes related to pyruvate metabolism of C. 
sinensis, activities of lactate dehydrogenase, pyruvate kinase and malate dehydrogenase 
are present mainly in cytosolic fraction. Pyruvate decarboxylase and phosphoenol­
pyruvate carboxykinase were detected in both cytosolic and mitochondrial fractions. 
However, no activity of pyruvate dehydrogenase, pyruvate decarboxylase (partial 
reaction of pyruvate dehydrogenase) or pyruvate oxidase (phosphate-linked) were 
detected in C. sinensis. 

Polyacrylamide disc gel electrophoresis analysis of C. sinensis showed a distinct 
predominance of LDH-1, LDH-4 and LDH-5 for lactate dehydrogenase isozyme. 

Most studies on carbohydrate meta­
bolism of liver fluke have been concerned 
with the Fasciola hepatica (Barrett, 1976, 1981; 
Lloyd ·and 'Barrett, 1983) and few attempts 
have been made to investigate biochemical 
aspects of Clonorchis sinensis. Veda and 
Sawada (1968) analysed the distribution of 
low molecular weight carbohydrates in acid 
hydrolysed tissue of C. sinensis and reported 
that 73% of glucose; 10% of galactose; 8% 
of mannose; 6% of ribose and 3% of myo­
inositol were included. In the study of meta­
bolic products of C. sinensis, Read (1961) 
reported that 50% organic acid resulted from 

the glucose degradation was lactic acid. 
The present study attempts to detect the 

presence of glycolytic enzymes and anaerobic 
or aerobiC K~y enzymes in adult C. sinensis. 
The role of these enzymes in the carbohydrate 
metabolism was also evaluated. 

MATERIALS AND METHODS 

Sources and Preparation of Clonorchis sinensis 

Metacercaria of Clonorchis sinensis were 
obtained from naturally infected fish, Hemt .. 
cultex keneri, collected from Sun-Moon Lake, 
Nantou, Taiwan. To collect metacercaria, 
musculature of fish were homogenized in 
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