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ABSTRACT 

Distribution of trace elements viz. Cd, Cr, Cu, Fe, Mg, Mn, Ni, Pb, and Zn were evaluvated 

quantitatively in Fasciolopsis buski and Gastrodiscoides hominis by the use of Atomic 

absorption spectrophotometry. The results showed minor variation in the distribution of these 

trace elements in the above mentioned parasites. Trace elements viz. Mg, Cu, Fe and Zn were 

found in higher amount in Fasciolopsis buski and Gastrodiscoides hominis whereas Cr, Mn, 

Ni were observed in the minor amount in both the parasites. The results also indicated the 

presence of heavy and highly toxic elements viz. Cd and Pb in minute amount in both the 

parasites. The aim of this paper is to investigate about trace elements, their biological 

functions and assessment of their status in Fasciolopsis buski and Gastrodiscoides hominis. 
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INTRODUCTION 

Fasciolopsis buski is a common parasite of pigs and humans which causes Fasciolopsiasis 

and it is most prevalent in Asia, mainly central and south-east Asia. The reason for its 

common name is due to the fact that it is one of the largest flukes to infect humans. The 

worm inhabits the upper region of the small intestine and when abundant can also be found in 

the lower areas of the intestine and the stomach [1].  Gastrodiscoidiasis is an infection that is 

usually asymptomatic and affects the small intestine and is caused by a trematode (fluke) 

named Gastrodiscoides hominis. Gastroiscoides hominis is usually found in India, Southeast 
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Asia, and China in Pigs genrally, but when it infects humans can cause serious health 

problems and even mortality [2]. 

Trace elements which are not synthesized in animal tissues but have been found to play 

significant role in a number of essential metabolic functions viz.  Growth and reproduction 

(Zn, Se), immune functions (Zn, Se, Fe), lean body mass (Cr), bone density (Cu, Zn, Cr), 

cognitive functions (Zn, Se), insulin sensitivity (Cr) and oxidative stress (Zn, Se, Cu, Fe). 

Antioxidant trace elements (Zn, Se, and Cu) are involved in cellular antioxidant defenses and 

protection against accelerated aging processes [3, 4].  The exact distribution of these trace 

elements is not very clear or concentrations still remain unknown in large number of parasitic 

helminthes [5]. Ma L. (1963) reported Na, K, Ca, Mg, Fe, Si, Cu, Mn, Zn, Pb, Mo, and P, 

quantitatively and Si, Li, B, As, Cd, Sb, Sn and Co, qualititatively in Clonorchis sinensis by 

colorimetry and emission spectrography [6].  Goil M. M. (1964) reported large amount of 

phosphorus and small amounts of Ca and Mg by quantitative analysis in four trematode 

parasites viz. Gastrothylax crumenifer, Cotylophoron cotylophorum, Paramphistomum 

explanatum and Fasciola gigantica from Indian buffaloes [7]. Lal and Kumar (1985) found 

S, N, P Cl, K, Na, Mg, Ca, Fe, Zn, Cu, and Co in five nematodes namely Haemonchus 

contortus, Trichuris ovis, Oesophagostomum columbianum, Bunostomum trigonocephalum 

and Seteria cervi [8].  

Goldsmid J. L. (1986) reported presence of Zn, Fe, P, Ca, Cu, Mg, Mn, and K in 

Ternidens deminutus from human and Baboon hosts [9], Gabrashanska and Damyanova 

(1987) found Se, Mo, Ca, Zn, Cr, K, Fe, Co, Cd, and Na, in Fasciola hepatica, Moniezia 

expansa, Ascaridia galli, and Paramphistomum spp. [10]. Pandey and Chowdhury (1989) 

reported Na, K, Cu, Mg, Ca, Zn, Fe, N, P, S, Cl Co, in male and female specimens of a 

nematode Ascaridia galli [11]. Chowdhury and Singh (1993) reported distribution of some 

trace elements like Cu, Co, Zn in hydatid cysts of Echinococus granulosus from buffalo [12]. 

Tandon and Roy (1994) found trace elements viz; Cu, Ca, Mg, Mn, Pb, Fe, Ni, Zn, Cr, Cd, K, 

Se, and Co in same edible trematode parasites namely Gastrothylax crumenifer, 

Fischoederius elangatus, F. Cobboldi, Calicophoron calicophorum, Orthocoelium 

orthocoelium and Paramphistomum epiclitum [13]. The aim of present study is to investigate 

the levels of trace elements in these edible trematodes and to explore their relation with their 

respective nutritional metabolism. The study will be also helpful to decide whether these 

parasites are beneficial or hazardous agents for the human health.  

 

MATERIALS & METHODS: 
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Collection of parasites: Live parasites namely Fasciolopsis buski and Gastrodiscoides 

hominis were recovered from the intestine of pigs slaughtered at local abattoirs, Banglabazar 

Lucknow.  

Preparation of Ash: The mature parasites of F. buski and G. hominis were washed 

thoroughly in Triple distilled water (TDW) and dried at 100 0C ± 5 0C for 24 hours in an hot air 

oven. The dried material was grounded and 0.5 gm of ash from each samples was digested in 

5ml of 2N HNO3 for 12 hour followed by evaporation of the acid at 50 0C ± 2 0C.  

Measurement of trace elements: About 2 ml of Perchloric acid was then added to the dried 

sample and final volume made to 50 ml. Cu, Mg, Ca, Mn, Pb, Fe, Ni, Zn, Cr, Cd, and Co was 

estimated by Atomic absorption spectrophotometer [14]. Trace elements were expressed as 

µg per gram of dry ash and values are mean ± SD of five samples in duplicate.  

 

Table 1: Dry weight persentage in tissue sample of Fasciolopsis buski (Lankester, 1857)       

               and Gastrodiscoides hominis (Lewis & Mc Connell, 1876).  

 

Dry weight percentage in tissue samples was calculated with respect to initial wet weight. 

 

RESULTS AND DISCUSSION: 

Microelements include a wide number of compounds with physiological activity and 

important health benefits. Dry weight percentage in tissue samples was calculated with 

respect to initial wet weight and Ash was finally used to analyse trace elements with the use 

of Atomic absorbtion spectrophotometry (Table 1). The results of the present study reveals 

that Mg, Cu, Fe, and Zn were found in large amounts in Fasciolopsis buski and 

Gastrodiscoides hominis whereas Cr, Mn, Ni, were found comparatively low (Table 2). The 

biological activities of Cu, Fe, and Zn are strongly associated with the biological systems; 

these metals are mostly bound to proteins, forming metalloproteins. Many of the metals in 

Sample No. 

 

F. buski G. hominis 

1. 11 11 

2. 12 11. 5 

3. 11. 8 11. 8 

4. 11. 3 12 

5. 12. 5 10.5 
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metalloproteins are part of enzymatic systems, have structural and storage functions, or join 

to the protein to be transported to their target site in the organism [15]. The highest value of 

Cu, Fe, Mg, and Zn has been reported in several trematodes e.g. Fischoederius elongatus, 

Fischoederius cobboldi, Paramphistomum epiclitum, Calicophoron calicophorum, 

Gastrothylax crumenifer, and Orthocoelium orthocoelium [13]. 

Table 2: Trace elements content in Fasciolopsis buski and Gastrodiscoides hominis  

 

Trace elements Fasciolopsis buski Gastrodiscoides hominis 

Cd 5.50±1.25 1.25±0.20 

Cr 3.75±0.75 8.50±2.25 

Cu 71.10±8.50 45.70±5.60 

Fe 216.25±22.50 59.10±5.12 

Mg 175.50±12.50 263.50±20.20 

Mn 13.40±1.75 17.75±2.50 

Ni 5.50±0.50 28.80±5.50 

Pb 1.51±0.10 5.20±1.20 

Zn 180.50±15.50 195.20±20.25 

 

Units are expressed as µg per gram of dry weight. 

 

Zinc is required for the initiation of DNA and protein synthesis, within the cell [16]. The 

availability of Zinc within nucleolus leads to be increased mRNA synthesis and this in turn 

causes increased availability of enzymes for DNA synthesis or transcription of DNA into 

RNA [17]. The presence of higher amounts of Mg suggests that it is essential for 

“Intercellular ionic bridging” changes at the cell surface and shape of the cell during cleavage 

[18]. The Fe content in Fasciolopsis buski is higher than that of Gastrodiscoides hominis, 

which was also found more than other trace elements, because iron was found as inorganic 

deposits in the intestinal cells of many helminths [19]. Iron is also an important element 

which takes part in wide variety of biochemical processes acting as catalyst or cofactors [20]. 

Cu is necessary for the development of connective tissue, nerve coverings, and bone. Cu acts 

as a reductant in the enzymes superoxide dismutase, cytochrome oxidase, lysil oxidase, 

dopamine hydroxylase, 

and several other oxidases that reduce molecular oxygen.  
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Cr, Ni and Mn have been found in poor amounts in Fasciolopsis buski and Gastrodiscoides 

hominis. Chromium is important for the structure and metabolism of nucleic acids and 

difficiency leads to several dysfunctions [21]. Mn which is essential in the synthesis of 

glycoproteins, polysaccharides and sterol [22]. Ni can influence the activity of numerous enzymes 

in vitro, A number of enzymes have beenreported to be activated or inhibited by Ni [23]. Manganese 

is an essential trace nutrient in all forms of life and the best known manganese-

containing polypeptides may be arginase, the diphtheria toxin, and Mn-containing superoxide 

dismutase (Mn-SOD) [24].  

Cd and Pb was found in  Fasciolopsis buski and Gastrodiscoides hominis in small amounts 

(Table 2). Inhaling cadmium-laden dust quickly leads to impairment in respiratory 

tract and kidney, which can be fatal [25]. Presence of Cd  in small amounts among all the 

flukes studied, is known to be very toxic to man as it accumulates in kidneys and also affects 

the reproductive organs. Lead affects every one of the body's organ systems, especially the 

nervous system, but also the bones and teeth, the kidneys, and the cardiovascular, immune, 

and reproductive systems [26].  

 

Fig. 1: Trace elements content in Fasciolopsis buski and Gastrodiscoides hominis 

 

 
 

It may be concluded that the difference in the quantity of various trace elements in these two 

parasites i e. Gastrodiscoides hominis and Fasciolopsis buski, may be due to their different 

habitats (Fig. 1). It also depends upon availabilities and deficiencies in the host diet [27]. 

http://en.wikipedia.org/wiki/Polypeptides
http://en.wikipedia.org/wiki/Arginase
http://en.wikipedia.org/wiki/Diphtheria_toxin
http://en.wikipedia.org/wiki/Superoxide_dismutase
http://en.wikipedia.org/wiki/Superoxide_dismutase
http://en.wikipedia.org/wiki/Mn-SOD
http://en.wikipedia.org/wiki/Respiratory_tract
http://en.wikipedia.org/wiki/Respiratory_tract
http://en.wikipedia.org/wiki/Kidney
http://en.wikipedia.org/wiki/Cardiovascular_system
http://en.wikipedia.org/wiki/Immune_system
http://en.wikipedia.org/wiki/Reproductive_system
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Moreover it also depends upon the individual make-up of the proteins and nucleic acids 

present in the parasites, which differs from species to species dietary preference of the 

parasites and nature of feeding.  The authors have detected Mg, Ni, Cr, and Pb in 

Fasciolopsis buski, and Cd, Cr, Ni, Mg, and Mn in Gastrodiscoides hominis for the first time. 

The higher content of Cu, Fe, Mg, and Zn in Fasciolopsis buski and Gastrodiscoides hominis 

reflects their importance and increased level of related metabolism in these parasites. The 

presence of Cd and Pb in  Fasciolopsis buski and Gastrodiscoides hominis in small amounts 

reflects the toxicity and indicates their hazards nature as a supplement. Trace elements are 

essential components of biological structures, but at the same time they can be toxic at 

concentrations beyond those necessary for their biological functions. 

 

ACKNOWLEDGEMENTS: The authors are sincerely thankful to Head, Department of 

Zoology, Lucknow University for providing the necessary facilities to conduct this study. 

 

REFERENCES 

1. Roberts LS. Foundations of Parasitology. McGraw Hill, New York, USA 2009; 272-273. 

2. Buckley JJC. Observations on Gastrodiscoides hominis and Fasciolopsis in Assam .  

J. Helminthol. 1939; 17: 1-12. 

3. Chappuis P, poupon J. Assessment of trace element status in humans. In Trace elements 

and free radicals in oxidative diseases. AOCS Press, Champain, USA, 1994. 

4. WHO.  Food and agriculture organization/ international atomic energy authority: Trace 

elements in Human Nutrition and Health. WHO, Geneva, 1996. 

5. Von Brand T. Chemical Physiology of endoparasitic Animals. Academic Press, New 

York. 1952. 

6. Ma L. Trace elements and polyphenol oxidase in Clonorchis sinensis. Journal of 

Parasitology. 1963; 49 (2): 197-203. 

7. Goil MM. Physiological studies on trematodes: Calcium, magnesium and phosphorus 

content. Parasitology. 1964; 54: 567-570. 

8. Lal SS and Kumar S. Total ash and organic substances of five species of nematodes from 

ruminants. Indian Journal Parasitology. 1985; 9(1): 97-98. 

9. Goldsmid JM. Inorganic elements in adult Ternidens deminutus (Nematode: Strongylidae: 

Oesophagostominae) from humans and baboons. Journal of Helminthology. 1986; 60: 

147-148. 



Srivastav et.al. / Quantitative Analysis of… 

IJCPR, August 2011-October 2011; 2(3); 161-168 

Pa
ge

16
7 

10. Gabrashanska M. and Damyanova A. Comparative investigations of the mineral content 

of helminths (Fasciola hepatica, Moniezia expansa, Ascaridia galli and Paramphistomum 

sp.) Khelmintologiya, 1987; 24: 12-19.  

11. Pandey KC and Choudhry S. Inorganic elements in the adults of Ascaridia galli (Schrank, 

1788). Journal of Helminthology. 1989; 63: 75-76.  

12. Chowdhury N and Singh R. Distribution of some elements in hydatid cysts of 

Echinococcus granulosus from buffalo (Bubalus bubalis). Journal of Helminthology. 

1993; 67: 112-114. 

13. Tandon V and Roy B. Analysis of trace elements of some edible trematodes parasitizing 

the bovine hosts. Current Science. 1994; 67 (7): 548-549.  

14. H Evans. Qualification of estimates for total trace elements in foodstuffs using 

measurement by atomic-absorption spectrophotometry. Analyst. 1978; 103: 452-468 

15. Fraga CG. Relevance, essentiality and toxicity of trace elements in human health. Mol 

Aspects Med.  2005; 26(4–5): 235–24.  

16. Fujioka M and Lieberman I. A Zn++ requirement for synthesis of deoxyribonucleic acid 

by rat liver. Journal of Biological chemistry. 1964;  239: 1164-1167. 

17. Kay J E, Leventhal BG and Cooper HL. Effects of inhibition of r RNA synthesis on the 

stimulation of lymphocytes by phytohaemoglutinin. Experimental cell research. 1969; 54: 

94-100. 

18. Gingell D, Garrod DR and Palmer JF. Divalent cations and cell adhesion. Calcium and 

cellular function. 1970. Macmillan press. Landon. 

19. Van Brand T. Biochemistry of parasites 2nd Edition. 1973. Academic Press. N.Y. 

20. Fillat MF, Razquin PP and Gomez-Moreno C. Effects of iron-deficiency in 

photosynthetic electron transport and nitrogen fixation in the cyanobacterium anabena: 

flavodoxin induction as adoptive response. Journal of Abadia (Ed). 1995; 315-321 

21. Mertz W. Chromium occurrence and function in biological systems. Physiol. Rev. 1969; 

49: 163-239. 

22. Leach JR. Biochemical role of manganese. Trace elements metabolism in Animals-2. 

1974. University Park press, Baltimore. 



Srivastav et.al. / Quantitative Analysis of… 

IJCPR, August 2011-October 2011; 2(3); 161-168 

Pa
ge

16
8 

23. Nielsen FH.  Studies on the essentiality of nickel. Newer Trace Elements in Nutrition. 

1971; 215-253. Marcel Dekker. New York. 

24. Law N, Caudle M and Pecoraro V. Manganese Redox Enzymes and Model Systems: 

Properties, Structures, and Reactivity. 1998; 46: 305 

25. Jarup L. "Health effects of cadmium exposure. A review of the literature and a risk 

estimate". Scandinavian Journal of Work, Environment and Health. 1998; 24: 11–51. 

26. White LD, Slechta DA and Gilbert ME. "New and evolving concepts in the 

neurotoxicology of lead.".Toxicology and applied pharmacology. 2007; 225 (1): 1–27. 

27. Sadikova IA. Iron content in Ascaris sum collected from pigs, from different 

biogeographical provinces of the Soviet Union. In: Problemy parazitologii V. Pribaltike 

(Materially IV Nauchne, Koordinestseonnei Konferentsii) Riga: Izodatel’ste Zinatne.” 

2007; 139-141. 


