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Introduction

Amino acid pool and/or protein hydro-

lyzates of Hymenolepis diminuta (Aldrich

et al, 1954; Goodchild et al, 1957; Foster

et al, 1959; Campbell, 1963; Hopkins,

1964; Graff et al, 1964 and 1965; Kilejian,

1966 a,b; Chappel et al, 1973; Defraites et

al, 1976; Lussier et al, 1978 and 1980),

Hymenolepis microstoma (Litchfort, 1970),

Moniezia expansa (Campbell, 1960; Good-

child et al, 1966), Thysanosoma actinoides

and Cittotaenia perplexa (Campbell, 1960),

larval and adult Hydatigera taeniaformis

(Goodchild et al, 1966; Gaur et al, 1981),

Rallietina cesticillus (Foster et al, 1959;

Goodchild et al, 1966), Taenia pisiformis,

Taeniarhynchus saginatum, Dipylidium

caninum (Goodchild and Dennis, 1966)

and of some cestodes from elasmobranch

fishes (Simmons, 1960) have been studied

so far.

Clarias batrachus harbours several species

of Caryphyllidae, namely, Lytocestus in

dicus Moghe, 1925, Pseudocaryophyllaeus

indica Gupta 1961, Djombangia indica

Satpute and Agarwal, 1974, Introvertus

raipurensis, Satpute and Agarwal, 1980,

and Lucknowia indica (Niyogi et al, 1982).

Parasitology Laboratory, Department of Bioscience,

Ravishankar University, Raipur, M.P. 492010 India.

Satpute and Agarwal (1980) found one

or more of these species of Caryphyllidae

in 50 to 60% of C. batrachus by the month

ly survey on about 20 fishes per month,

for two years in 6 different tanks of Raipur.

The present authors undertook to study

free amino acids and protein hydrolyzates

of L. indicus (from male and female hosts

separately) and I. raipurensis (both parasi

tizing duodenum) and L. indica (parasitiz

ing intestine) with a view to assess whether

the different species of Caryophyllidae in

the same habitat or in different habitats

show biochemical individuality.

Materials and Methods

Freshly recovered living worms were

washed thoroughly in glass distilled water,

blotted dry on a filter paper and later

dried in an oven at 80 C. Extraction was

done by the method of Taylor and Haynes

(1966).

(i) Free Amino Acids-Dried worms ho

mogenised in 70% ethanol, kept overnight

for thorough extraction, centrifuged and

supernatant used for chromatography.

(ii) Protein hydrolyzates- Dried worms

homogenized in Hanks' saline. An equal

volume of 14% TCA added to precipitate

the protein and the whole centrifuged.

The precipitate was then purified as
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follows: washed twice in TCA, washed in

acetone to remove fats, treated with a

mixture of 1:1 methanol/chloroform at

55 C to remove phospholipids, washed in

ether to remove remaining fats, treated

with 7% TCA at 90 C for 20 minutes to

remove nucleic acids and dried in acetone,

followed by ether. Hydrolysis of this

purified protein was then carried out in

6 N HC1 at 115 C for 5 hours. The hydro-

lyzate was evaporated in vaccuo to dryness,

redissolved 3 times in a small volume of

water to remove all traces of acid and then

taken up in 70% ethanol for chromato-

graphic analysis.

Amino acids, both free and in protein,

were detected by single and two dimen

sional paper and thin layer chromato-

graphy, using n-Butanol: Acetic acid: water

(4:1:1.6 v/v) and n-Butanol: Pyridine:

water (1:1:1, v/v) as solvent systems. 0.2%

Ninhydrin in acetone was used as the

locating reagent, followed by drying at

room temperature. Amino acids were iden

tified by comparing the Rf values with

those of authentic samples developed under

identical conditions. Quantitative analysis

was done as described by Jayaraman (1981).

Stained spots were cut into small strips

from the paper chromatogram and eluted

in 70% methanol. The colour intensity of

the eluate was read photocolorimetrically

at 570 nm.

Results

Qualitative picture of amino acids of

free pool and protein hydrolyzates of L.

indicus, I. raipurensis and L. indica (Table

1) reveals that threonine and methionine

are absent in the free pool but most

significantly present, the former about 4

to 6% and the latter about 0.7 to 1.6%,

in the protein hydrolyzates of all the three

species. Cystine is present in the free pool

of all, but absent in the protein hydro

lyzates of L. indicus and in traces in I.

raipurensis and L. indica) #-amino-n-

butryic acid preseent in the free pool of

only L. indica and absent in the protein

hydrolyzates of all species; certain unidenti

fied spots (UIx_5, Table 1), may be, amino-

derivatives, while present in all species in

free pool were absent in protein hydro

lyzates.

Quantitative analysis shows that alanine

constitutes the bulk (about 35%) of the

free pool of L. indicus, while leucine and

isoleucine are predominant in the free

pools of /. raipurensis (about 21%) and L.

indica (about 23%). The neutral amino

acids (nonpolar and polar) alanine, leucine,

isoleucine, valine and glycine constitute

about 63 to 65% of the free pool of L.

indicus and about 55 to 56% of /. raipu

rensis and L. indica. In protein hydro

lyzates they almost exactly correspond in

the three species, viz., 39 and 41% in L.

indicus about 41% in L. indica and about

39% in /. raipurensis.

The polar negatively charged amino

acids, aspartic acid and glutamic acid re

spectively are about 6% and 2-4% of the

free pool in L. indica and I. raipurensis,

whereas in protein they comprise respec

tively, about 6-9% k 11/16% in L. indicus,

7% & 13% in L. indica and 9% $c 13%

in I. raipurensis.

Arginine, histidine, ornithine and lysine,

the other polar but positively charged

amino acids, are about 4 to 7% of the free

pool in L. indicus and about 10 to 11%

of /. raipurensis and L. indica, whereas,

they are nearly constant in protein in L.

indicus (about 25, 26%), I. raipurensis

(about 25%) and L. indica (about 24%).

Discussion

Absence of threonine and methionine

in free pool and their presence (about 5

to 8%) in protein of all species under

study is most revealing. This very clearly

suggests that these caryophyllidae have the

( 93 )
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enzymatic ability to convert cystine, serine,

and/or alanine into threonine and methi-

onine. Further, this also suggests that

these worms are lumen feeders; if only

they were tissue feeders, their free pool

could not have been without these two

amino acids.

Further, the proteins in all these caryo-

phyllidae comprise about 40% neutral

amino acids (leucine, Isoleucine, alanine,

valine and glycine), about 25% polar posi

tively charged amino acids (Arginine,

histidine, ornithine and lysine) and about

20 to 25% of polar negatively charged

amino acids (aspartic acid and glutamic

acid). While leucine, isoleucine, aspartic

and glutamic acid are much more in prote

in of L. indicus, recovered from males, all

other amino acids are in greater concen

tration in worms recovered from female

C. batrachus. Only marginal differences in

the percentages of protein amino acids

exist in caryophyllidae studied.

Near correspondence in the free and

protein amino acid profiles of L. indicus

and 7. raipurensis, both from duodenum,

and L. indica, from intestine, further sug

gests that possibly there is no duodenum

as such in C. batrachus, only that the

anteriormost portion is a little more dis

tended. Detailed physiology of the regions

hitherto considered as duodenum and in

testine would be revealing.

Summary

Amino acids in free pool and in protein

of Lytocestus indicus (from male and

female C. batrachus separately), Introvertus

raipurensis and Lucknowia indica have

been both qualitatively and quantitatively

studied. Methionine and threonine, not

found in free pool, are significantly present

in protein. About 40% non polar neutral

amino acids, about 20-25% polar negative

ly charged amino acids and about 25%

polar positively charged amino acids, be

sides threonine and methionine, constitute

protein in all these caryophyllidae. Only

marginal differences in the percentages of

protein amino acids are observed in the

three species under study.
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Caryophyllidae ^(DSWUkA {Lytocestus indicus, Introvertus raipurensis

Lucknowia indica) ©**i7 S J Wtt ^SStEStT7 £ J M(DJtftfcl*

Aditi NIYOGI and Shyam Murti AGARWAL
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Ravishankar University, Raipur, M. P. 492010 India)

Caryophyllidae f^^^tt^jfe (Lytocestus indicus,

Introvertus raipurensis ~BtXf Lucknowia indicus) l, 20—25%

, 40%

25%

ft.
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