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Abstract, The average reserve glyeogen content in unstarvisd (eontrol) parasites, 4.71 + 014 g/ 100 g
F.T. ifresh weight of tissue) in Gostrothglor crumendfer oo 305 o 0,04 g/ 100 g F. T, in Cotylephoran
wrientalo has been estimated biochemieally, The copsumption of endogenous glyeogen was found to
be 18,47 9, 44.37 o, 6860 2, and 78,13 9, of F. T, in €. erumenifer and 14,92 2, 40,95 9, 66.34%,
amd 71.42 9, of F. T, in € erientole during 12, 24, 36 and 48 hours of starvation.Both the parasites
were able to resynthesize 7171 9, and 75,429 of lost glyeogen (maximum up to 16 hours) on refeeding
in nutrient modium confaining glueose, The maximom resynthesis of lost glyeogen in both the para.
sites wis observed in nutrient medium eontaiming glucose rather than the other enrbohydrates such
ns frictose, lnetose, suerose andl (rehalose,

Glveogen, the main stored polysaecharide of animal cells, sneh as liver and skeletal
museles, has also heen shown to oceur in parasitic worms, The glveogen of parasites
has been estimated biochemieally, mostly in cestodes and nematodes, Flury and
Leeb (1926) and Weinland and Von Brand (1926) investigated in this respect in
Faseiola hepatice, Odeang (1955) Haemalolocehus complex and Haemeloloechis wiedio-
pleens, Goil (1957) Paramphistomum  crplanatem and  Gastrothyler  crumenifer,
Mansour (1959) Fusciole hepadica, Goil (1961) Faseiole gigantice, Muller (1966)
and Halton (1967 Huplometra eylindraces, Gupta and Srivastava (1976) Fso-
pararchis hypselobogri, Swamy and Rao (1980} Gastrothylox crumenifer and Oar-
myerins spaliosus and Gupta and Gupta (1881 Opisthorelis pedicellala, vet not much
has been achieved. .

Accordingly, the present study was carried out to determine the total glycogen
content, in vitro variation and effect of various earbohydrates on the resynthesis
of lost glveogen in Gastrothylar cramenifer (Crepling (family Gastrothvlacidae) and
Cotylophoran orfentaly Harshey (family Paramphistomatidae).

MATERIAL AND METHODS

A large number of trematodes, & cremenifer aned €, orienfale were colleeted from the rumen of
freshly slaughtered sheep abtained from local albattoir. Both the parasites were divided separately
into 10 groups, each containing N number of parasites after washing them severn) times with jeo
eold physiologieal saline. Parasites of lst group were treated as eontrol and initinl glyeogen eontent
was estimated immedintely, while parasitos of groups 2, 3, 4 and 5 wero starved for o period of 12,
24, 46 and 48 hours respectivaly in non-nutrient medinom (Tyeode's solution, pH 6.8) containing
antibioties (1000 unit/ml penicilline amd 200 pgiml stroptomyein) at 37 £ 1 °C. The parasites of
groups 6, 7, 8, § and 10 were starved first for 24 hours and then refed for an additionsl period of 0, 4,
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8, 12 and 16 hours in Tyrode’s solution containing 0.2 %, carbohydrate (any one of glucose, fructose,
lactose or trehalose at a time). The medium was changed regularly after every two hours in each case.

For measuring the glycogen content, the parasites were washed properly, blotted on Whatman
filter paper, weighed quickly and homogenized in 5.0 ml of 10 % (W/V) trichloroacetic acid (TCA).
The homogenate was centrifuged at 2000 r. p. m. for 10 minutes. The glycogen content was precipi-
tated with 95 9, ethanol, separated from supernatant and the total amount was estimated by the
method of Roe et al. (1961).

The experiments were repeated four times before calculating the final mean results.

RESULTS
The results obtained are shown in Fig. 1. The total glycogen content was found to

range from 4.52 to 4.86 with an average of 4.71 4- 0.14 g/100 g of F. T. and from 2.93
to 3.25 with an average of 3.15 4- 0.14 g/100 g of F. T. in G. crumenifer and C. orientale,
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Fig. 1. In vitro variation of glycogen content in Gastrothylax crumenifer and. Cotylophoron orientale:
abscissa ~— period in hours, ordinate — glycogen content in g/100g F. T. Black columns —
G. crumenifer, white columns (right) — C. ordentale. (Read 0 in control and 24 + 0 in the first

columns of starvation + refeeding).

respectively. The endogenous glycogen was found to decrease with the increase in the
period, of starvation from 0 to 48 hours. The parasites became inactive and ultimately
disintegrated due to the loss of endogenous glycogen and nonavailability of food.

The consumption of endogenous glycogen was found to be 18.47 9, 44.37 Yo
66.66 9, and 78.13 %, of F. T. in G. crumenifer and. 14.92 9, 40.95 %, 66.34 9, and
71.42 %, of F. T. in C. orientale during 12, 24, 36 and, 48 hours of starvation, respecti-
vely.

The refeeding experiments showed, that the parasites were able to resynthesize the
lost glycogen. The resynthesis of glycogen was found to decrease with the prolongation
of the period of starvation. The effect of exogenous carbohydrates on resynthesis of
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glycogen in G. crumenifer and C. orientale are given in Figs. 2 and 3. The maximum
glycogen resynthesis was found in nutrient medium containing glucose as compared
to other carbohydrates like fructose, lactose, sucrose and trehalose.
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Fig. 2. Glycogen content in Gastrothylax crumenifer starvegl for 24 hours (denoted by 0) and refeeded
with various carbohydrates: abscissa — refeeding time (hours), ordinate — glycogen content in
g/100 g F. T. 1 — glucose, 2 — fructose, 3 — lactose, 4 — sucrose, 5 — trehalose.

DISCUSSION

Trematodes like other helminth parasites have substantial amount of reserve car-
bohydrates in the form of glycogen. Our results with total glycogen content in both
trematode species are in accordance with the findings of some authors but differ from
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the results of others. These differences might be due to different genera and species

of trematode parasites, host specificity or experimental con.ditions. .
Similarly, the same factors may be responsible for the dlff(_arences ob'served in the

consumption of endogenous glycogen showing in some cases higher and in other cases

lower values.
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Fig. 3. Glycogen content in Cotylophoron orientale starved for 24 hours (denoted by 0) anfl refeeded
with various carbohydrates: abscissa — refeeding time, ordinate — glycogen content in g/100 g
F. T. 1—5 — the same as in Fig. 2.

Refeeding of both the parasites in nutrient medium (containing different carbo-
hydrates) shows that both parasites were able to absqrb carbohydrates through the
cuticle. These experiments also reveal that the parasites starved' for 24 hours were
quite healthy to absorb exogenous carbohydrate through the cuticle ar.l,d capable to
resynthesize the lost glycogen. The capacity of absorption and resyn’nhems of glycogep
decreased. with the increase in starvation period. The absorptlon and: resynthesis
of glycogen was also found to decrease gradually when the nutrient medium changed
from monosaccharides to disaccharides. .

The results of the effect of different exogenous carbohydrates indicate that maximum
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resynthesis of lost glycogen occurs in glucose, whereas the other carbohydrates,
such as fructose, lactose, sucrose and trehalose, are less effective. This shows that
glucose is absorbed through the cuticle more easily than any other carbohydrate.
Among disaccharides the absorption, as well as resynthesis, of lost glycogen was
comparatively greater in lactose than in others, in both the trematodes.
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COAEPHAHUE TJINKOTEHA V GASTROTHYLAX CRUMENIFER
U COTYLOPHORON ORIENTALE TOCJIE BBIJEJEHUSA
HAPASUTOB, X TOJONAHUA 1 BO3OBHOBJEHHOTO
ROPMJEHNA PABHBIMU YI'JIEBOJTAMN

P. Baxaaypu IL I. I'ynra

Pesiome. Ilpun moMomu GuOXUMUYECKHX METOJOB YCTAHOBJCHO cpeiHee copmep;kaHue 3a-
HACHOrO IVIMKOTeHA y HeroJofaloIuX (KOHTPOJIEHBLIX) mapasutoB, 4,71-0,14 r/100 r Beca
CbIPOM TKAHK Y Gastrothylax crumenifer u 3,15+0,14 y Cotylophoron orientale. Qbnapyseso,
4To morpeG/IeHNEe SHIOTEHHOTO riukorena 18,47 %, 44,37 %, 66,66 % wu 78,13 % Beca
CBIPOR TKaBU y G. crumenifer u 14,92 %, 40,95 %, 66, 34 9% m 71,42 % Beca cLIpoil TKaHH
v C. orientale Bo Bpems 12, 24, 36 u 48 vacoB romonanus. O6a Buja HapasuTOB PecHHTE3M-
poBasu 71,71 % n 75,42 % NOTepAHHOIrO IVINKOTEHA (MarcuMyM 70 16 yacoB) Bo3oOGHOBIEH-
HBIM KOPMJICHHEM B MUTATeJBHOW cpejie, cOjlepsKamlell 1TIOK03y. MakcHMATbHBIE pecHHTES
IIOTEPAHHOIO INIMKOTeHA OCYIecTBUJICA B IUTATENLHOW cpejie, cOfepsKamieil III0KO3Y, IO
CPABHEHHIO ¢ PYrMMH YIVICBOJAMIH, Kak (PYKTO30M, TaKTO30il, caxaposoii M Tperamo3oi.
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