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Abstract 

 During course of study of insect parasitic nematodes of Meerut region, the author extracted 

Hammerschmiditiella diesingi and Schwenkiella oreintalis from the gut of Periplaneta Americana. 

Quantitative estimation of carbohydrates and glycogen of female specimens of both these parasites 

was performed by the author. The amount of total carbohydrate appears to be very high in both the 

parasites. It was observed that total carbohydrate and glycogen content was more in S. oreintalis as 

compared to H. diesingi. While uptake of glucose was higher in S. orientalis as compared to H. 

diesingi but H. diesingi showed higher uptake of Sucrose. After six hours of incubation in various 

sugars, the percent depletion of endogenous glycogen content was observed to be different in 

different sugars. 
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Introduction    

As reported by various workers, insect parasitic nematodes can be employed as an agent of 

biological control to reduce the pest population without disturbing the ecology (Barron, 1981; 

Swarup and Gokte, 1986). During the course of study of insect parasitic nematodes of western U.P., 

the author came across two nematode species viz., Hammerschmiditiella diesingi (Chitwood, 1932) 

and Schwenkiella orientalis (Singh and Agarwal, 1997), inhabiting the gut of Periplaneta 

Americana. Present communication deals with the biochemical composition of H. diesingi (Chit 

wood, 1932) and S. orientalis (Singh and Agarwal, 1997). 

Materials and Methods  

Biochemical studies of the nematodes were made as follows-Total sugar content of the 

parasites was determined by Anthrone method given by Yemm and Willis (1954). The alkali soluble 

glycogen was extracted ad estimated by the Anthrone method of Roe and Dailey (1966).  

 



     Voyager: Vol. VII, Special Issue 2016                                  ISSN: 0976-7436, (e): 2455-054X 

 

2 
 

 

 

Observation 

Results of quantitative estimation of various biochemical constituent of female specimen of 

Hammerschmidtiella diesingi Chit wood, 1932 and Schwenkiella orientalis Singh and Agarwal, 

1997 are shown by Graphs. 

Carbohydrate 

The amount of carbohydrate appears to be very high in general in both the parasites Viz: H. 

diesingi and S. orientalis. Further the amount of carbohydrate appears to be more in S. orientalis as 

compared to H. diesingi. In case of former it amount to be 50.93 mg/gm in comparison to later 

which is 18.17 mg/gm.  

On the other hand amount of glycogen also exhibits the same pattern ie. Higher in S. 

orientalis (35.015 mg/gm) and lower in H. diesingi (12.968 mg/gm)  

 

Uptake of various Sugars 

During the course of study, female live worms of both the genera were incubated in three 

different sugar solutions having equal concentrations. During the six hours of incubation, the 

utilization of glucose was found to be highest in S.orientalis but in case of H.diesingi utilitazation of 

sucrose was found to be highest (Table -1). Whereas S. orientalis utilize more  glucose  in 

comparison to H diesingi. During the course of this study it was observed that these worms prefer 

specific type of sugar, apart from their ability to utilize endogenous source of carbohydrates. The 

utilization of various sugars are observed in the following order- 
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Hammerschmidtiella diesingi Chitwood,1932 

Sucrose>Glucose >Lactose 

Schwenkiella orientalis Singh and Agarwal,1997 

Glucose >Lactose> Sucrose 

Table–1:  Uptake of various sugars (in mg/gm of fresh tissue weight) in female specimens of H. 

diesingi Chitwood, 1932 and S. orientalis Singh and Agarwal, 1997 

  Sugars  

 Lactose Glucose Sucrose 

H. diesingi 31.38 45.48 60.24 

S. orientalis 80.35 285.41 72.1 

   

This indicates that worms have a preferential uptake of sugars. In case of H. diesingi the 

maximum absorption is of sucrose followed by glucose and lactose. But in case of S. orientalis it is 

glucose which shows the maximum absorption followed by lactose and sucrose. The most note 

worthy thing is that though the sugars were provided in same concentration but the uptake is 

different from each other (Table–1). From the Table-1 it is also evident that uptake of lactose is 

about 2.5 times higher in S. orientalis, absorption of glucose is about six times higher in S. orientalis 

and absorption of sucrose is about 1.2 times higher in S. orientalis when it is compared with H. 

diesingi. 

Table2:  Endogenous glycogen contents (mg/gm wet weight) of female specimens of H. diesingi 

Chitwood, 1932 and S.orientalis Singh and Agarwal, 1997 after six hours of  incubation in 

various sugars 

 Control Lactose Glucose Sucrose 

H. diesingi 12.968 8.68 19.15 10.56 

S. orientalis 35.015  30.14 39.48 18.68 
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A depletion is also observed in the endogenous glycogen content of these worms, after 

incubation of six hours in different sugars .The percent depletion is observed to be different in 

different sugars (Table -2 & 3). The maximum depletion is observed in case of S. orientalis when it 

was incubated in glucose solution followed by sucrose and lactose. However, in case of H. diesingi 

maximum depletion is noticed in incubation in lactose followed by glucose and sucrose. 

Table -3:  Percent depletion in glycogen content of female specimens of H. diesingi Chitwood,  

1932 and S. orientalis  Singh and Agarwal , 1997 after six hours of incubation in various sugars 

 Lactose Glucose Sucrose 

H. diesingi 39.48 34.15 20.76 

S. orientalis 23.15 60.16 59.56 

    

   

Discussion 

Carbohydrates 

  It has been known for more than hundred years that parasitic worms contain polysaccharide 

(Bernard, 1859; Foster, 1865). All the worms living in anaerobic or in semi anaerobic habitats, for 

example in intestine or in bile ducts and having no specific means of securing oxygen, utilize 

carbohydrates primarily. Because their immediately oxidized carbon atoms are suited ideally for 

oxidative processes. While the parasites living in oxygen rich surroundings, for example blood, drive 

most of their energy from the oxidation of fats and proteins but carbohydrate metabolism never 

predominates in such worms (Von Brand, 1973). Unfortunately, no definite reason for this 

specialization has been recognized as yet, the main energy source for parasitic nematode is the 

carbohydrate (Barrett, 1976). 
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Total carbohydrate 

The total carbohydrate in H. diesingi is estimated to be 0.18 in percent of their fresh weight 

while in S.orientalis the value is 0.509. It shows higher carbohydrate content in S. orientalis as 

compared to H. diesingi. Earlier following workers have contributed to our knowledge on the 

carbohydrate content in the nematode, parasitic in certain vertebrates like (Faure- Fremiet,1913) 

reported  presence of 0.15% sugar in the body fluid of Parascaris species. Castro and Fairbairn 

(1969) reported the presence of 21.10% carbohydrate content in the larva of Trichinella spiralis. 

Naidu, (1980) estimated the amount of carbohydrate in Bunostomum trigonocephalum and reported 

1.37% carbohydrate in males and 2.2% carbohydrate in females.  Rathaur et.al., (1980) reported 

1.48% carbohydrate in adult female of Setaria cervi and 8.97% in the microfilaria of the same 

species. Rogers (1959) and Crompton et. al. (1965) demonstrated that their occur steep oxygen 

gradient between the intestinal mucosa and intestinal lumen. Further Von Brand, (1973) observed 

that all parasitic helminths are facultative aerobes and are capable of utilizing oxygen as and when 

available, which was further confirmed by Murlidhar and Rao (1981) in case of Ascaridia galli. 

In case of H. diesingi and S. orientalis it can be presumed that chiefly they are anaerobes 

since oxygen availability is very less because of being intestinal parasite. It has been earlier observed 

that parasite living in oxygen deficient habitat or in an environment with periodic oxygen 

deficiencies as in case of intestine, usually have rich carbohydrate reserve for their survival under 

adverse environmental conditions (Von Brand, 1973). 

Presence of higher carbohydrate content in S.orientalis in comparison to H. diesingi could be 

due to the fact that this parasite resides on the outer surface of intestinal folds of the host, it is likely 

that the food supply may be affected many times. This corrobates the findings of Rathaur et. al. 

(1980), Who also reported similar findings in Setaria cervi. The lower amount of carbohydrate in H. 

diesingi could also be due to the fact that this parasite might be inhabiting a  place in the intestine, 

having poor flow of digested food material, so there is no need to store carbohydrate as reserve food 

material. Almost similar findings has been documented by Srivastava et.al. (1970) in Litomosoides 

carinii. 

More carbohydrate in S. orientalis as compared to H. diesingi has been studied. This 

difference in carbohydrate content in S. orientalis  and  H. diesingi is also because of the fact that 

rectal region in which the H. diesingi is found quieter, where it gets the carbohydrate only from 

surrounding tissues of the host, which is already deficient in carbohydrate reserves. Besides this, 

since it inhabit a part of alimentary canal , it does not have to effort to maintain its  position in the 

alimentary canal, as it is quite .Therefore , it has got less carbohydrate in comparison to S. orientalis 

inhabiting very active region of alimentary canal having rich supply of carbohydrate. Besides this, in 

this intestine always there is some activity going on, like movement of the bowl, peristalsis. Thus the 

parasite has to make effort to sustain in that part of the alimentary canal .Thus they have to have 

higher carbohydrate reserve as source of energy. 

Glycogen 

The most important storage polysaccharide of animal parasitic nematode is glycogen (Von 

Brand, 1952). The glycogen content of  H.  diesingi under normal condition is 12.968 mg/gm and in 
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S. orientalis  is 35.015 mg/gm of their fresh weight which indicates that both these worms have 

significantly high amount of glycogen. 

Different workers have worked out the glycogen content of various nematode parasites of 

vertebrate inhabiting different host like - 

 Ascaris lumbricoides having glycogen content 3.3-3.87% (Weinland, 1901;  Flury, 1912;  

Smorodincev  and  Bebesin, 1936;  Cavier  and  Savel,1951 );  2.11-3.8% in Parascaris equorum ;  

2.0- 2.4% in Filaria equana; 3.5% in Strongylus vulgaris (toryu, 1933) ; 1.6% in Ancylostoma 

caninum (Von Brand and Otto , 1938; Fernando and Wong , 1964;  Clark , 1969);  0.8% in 

Litomosoides carinii (Bueding, 1949); 0.2% in Dipetalonema gracilis;  1.9% in Dirofillario immitis 

(Von Brand, 1950); 2.7% in Heterakis gallinae (Glocklin and Fairbairn, 1952);  2.3% in Trichuris 

vulpis (Bueding et. al., 1961); 2.3% in Setaria cervi (Pandya, 1961;  Rathaur et.al. 1980);  1.7% in 

Dirofillaria immitis ( Von and Brand, 1963 ); 0.088% in Nippostrongylus brasilliensis ( Roberts and 

Fairbairn, 1965; Wilson, 1965) ; 0.9% in Angiostrongylus  cantonensis ( Yanagisawa and Von Brand 

, 1965); 9.3-11.7% in Strongyluris brevicaudata (Umerzurika and Anye, 1978); 3.95-4.87%  in 

Bunostomum  trigonocephalum (Gupta and Trivedi, 1984 ); 1.10- 1.39%  in female of 

Oesophagostomum  columbianum ( Premvati and Chopra, 1979) and 1.22- 1.46 % in female of  

Haemonchus contortus (Premvati and Chopra, 1979). 

According to Halton, (1967) and Von Brand, (1973) the parasite which inhabit an 

environment having high oxygen content possess low glycogen where as those parasite which 

inhabit anaerobic condition posses high glycogen. Presence of higher glycogen content in both the 

nematodes under study is basically due to their presence in an environment having low oxygen 

content. Which has also been observed by workers like Reid, (1944); Srivastava et.al., (1970); 

Premvati and Chopra, (1979) and Murlidhar and Rao, (1981). 

It is difficult for the author to corrobate the presence of higher glycogen content in the parasite 

inhabiting intestine and the other inhabiting rectum. The specimen of S. orientalis obtained from 

intestine have almost three times more glycogen as compared to specimens of H. diesingi obtained 

from rectum of the same host as practically no attempted made by earlier workers on this line . 

However, in my opinion, it could be due to following reasons: 

1. Somehow oxygen supply is more in the rectum as compared to intestine.  

2. It could be due to the reason that parasite inhabiting rectum fail to get enough morsels to convert 

them into reserve food material. 

3. This could also be due to the presence of symbiotic protozoans in the rectum of the same host.     

Uptake of glucose 

It is an established fact that parasite utilize exogenous glucose when made available to it (Barrett, 

1976). After six hours of incubation the glucose utilization by H.  diesingi  is 45.48 mg/gm fresh 

weight whereas in S. orientalis it reaches to 285.41 mg/gm fresh weight. The utilization of 

exogenous glucose has been studied by number of workers like Bueding,  (1949),  Bueding and  

Oliver -Gonzalez (1950), Von Brand et. al., (1963) . Von Brand (1973) made a comprehensive 
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review of earlier studies on this line and reported that it varies from species to species. Cavier and 

Savel, (1951) reported that the cuticle of Ascaris lumbricoides is impermeable to soluble sugars 

whereas cuticular absorption of glucose has been reported in Ascaridia galii by Weatherly et. 

al.,(1963). This indicates that  

1. Major portion of glucose is absorbed through established openings and 

2. Remaining portion is absorbed through the cuticle. Author also agrees with Weatherly et.al 

(1963). 

Uptake of various sugars 

During the course of study, it was observed that maximum absorption of sucrose is noticed in 

case of H. diesingi whereas maximum absorption of glucose is noticed in S. orientalis. This proves 

that parasites can make use of other sugars than glucose which has also been reported by  Cavier and 

Savel, (1951). Besides this, it was also noticed that the rate of uptake of sugar is many times higher 

in case of S. orientalis as compared to  H. diesingi. It is difficult for the author to corrobate her 

findings with earlier workers. As  practically, no attention has been paid by workers in past to study 

the uptake of various sugars. However, in my opinion S. orientalis is a parasite inhabiting intestine, 

thus it requires more energy in comparison to H. diesingi inhabiting comparatively calm 

environment ie. Rectum. 

Glycogen content after incubation in various sugars  

During the course of study, a depletion of glycogen content was observed in H. diesingi  and  S.  

orientalis after six hours of incubation . More over it was also noticed that the percent depletion is 

different in different sugars. It is difficult for the author to correlate her findings as practically no 

attempt has been made by helminthologist in past to study this aspect of nematode biology. 

In case of H .diesingi maximum depletion was noticed in case of lactose (39.48%) followed by 

glucose (34.15%), followed by sucrose (20.76%). However in case of absorption of these sugars this 

nematode exhibit reverse trend. Maximum absorption was noticed in case of sucrose followed by 

glucose and finally the lactose. 

Moreover, in S. orientalis the maximum depletion was noticed in case of glucose (60.16%) 

followed by sucrose and lactose (59.56 and 23.15 % respectively), which is contradictory. In my 

opinion this could be due to the fact that S. orientalis is an active parasite and during in vitro 

cultivation in different sugar solutions the parasite rather than absorbing glucose, was also busy in 

finding better hide-outs. Thus, the energy depots present in the body of parasite get utilized rapidly. 
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