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Introduction

Non-specific phosphomonoesterases (acid

and alkaline phosphatases) play a significant

role in a number of metabolic processes,

especially carbohydrate metabolism and

phosphorylated transfer mechanisms. Von

Brand (1973) reviewed the work on non

specific phosphomonoesterases in trema-

todes. Nizami et al. (1975) have studied

alkaline phosphatase system in eight species

of digenetic trematodes in different hosts

and habitats. The present investigation

deals with a comparative view of the en

zymatic properties of phosphatase system of

Isoparorchis hypselobagri recovered from

air bladder and body cavity of Wallagonia

attu. Reserve glycogen and pyruvic acid in

relation to different habitats have also been

studied.

Materials and Methods

Mature worms were recovered from air

bladder and body cavity of naturally in

fected 38 W. attu (out of 75 examined).

They were washed thrice in distilled water,

blotted dry on Whatman paper. Fresh
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weight were taken for the study of acid and

alkaline phosphatases and pyruvic acid.

The worms were dried in an oven at 80 C,

upto constant weight, for glycogen estima

tion.

Fresh worms (10% w/v) were homoge

nised by Remi glass homogenizer (L 563.1

type) in ice cold 0.9% saline, centrifuged at

3,500 rpm for 20 minutes and supernatant

was taken for the study of acid and alkaline

phosphatases. Phosphatase activity was

assayed by the method as described by

Wooton (1974), using disodium phenyl-

phosphate as substrate. Enzyme activity is

expressed in terms of liberated fig phenol/

mg protein/hour at 37 C. The protein

content of homogenate was determined,

following the method of Lowry et al.

(1951), using bovine serum albumin as

standard. In a total volume of 6.4 ml, the

reaction mixture contained: 1 ml citrate or

carbonate buffer, 1 ml of 0.01 M disodium

phenylphosphate, 0.4 ml of 10% (w/v)

homogenate of parasite, 0.8 ml of 0.5N

NaoH, 1.2 ml of 0.5 N NaHCo3, lml of

0.6% 4-amino antipyrine and 1 ml of 2.4%

potassium ferricyanide. Different pH levels,

ranging from 2.5 to 11.0 (Citrate and car

bonate buffer for acid and alkaline pH

respectively), were taken to see the effect

of pH on phosphatase activity. Relative

activity and effect of metallic ions on acid
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Fig. 1 Effect of pH on acid and alkaline phos

phatases of /. hypselobagri from air bladder

(# •) and body cavity of (• •) W.

attu.

and alkaline phosphatases were carried out

at pH 5.0 and 10.0 respectively. The con

centration of metallic ions were kept 10~3 M

in reaction mixture to see the effect of ions

on enzyme activity. 50 mg of fresh worms

were homogenised by Remi glass homoge-

nizer (L 563.1 type) in distilled water and

10% TCA (1:1) and centrifuged at 3,000

rpm. Supernatant was taken for pyruvic

acid estimation by the method of Friedman

and Haugen (1943) as described by Oser

(1965). Glycogen was estimated on dry

weight basis by the method of Seifter et al.

(1958).

Results

Effect of pH on phosphatase activity is

shown in Fig. 1. Maximum activity of acid

phosphatase were observed at pH 3.0 and

between 5.0 and 5.5 in air bladder form

and at pH 4.0 and 5.5 in body cavity form.

Maximum activity of alkaline phosphatase

was at pH 9.5 in both forms.

Effect of ions on phosphatase activity are

summarized in Table 1. Acid phosphatase

was activated by Ni++ in air bladder form

and by Ni++ and Co++ in body cavity form.

Zn++ and Cu++ considerably activated alka

line phosphatase in air bladder form, but

inhibited the same in body cavity form,

Hg++ activated alkaline phosphatase of

body cavity form but has no effect on the

same in air bladder form. Further, it in

habited acid phosphatase in both forms.

Mn++, Hg++, Co++, Ni++ and NaF have no

effect on alkaline phosphatase of air blad

der forms. Similarly, Mn++ and Mg++ have

no effect on acid phosphatases of body

Table 1 Effect of ions* on acid and alkaline phosphatases in /. hypselobagri

from air bladder and body cavity of W. attu.

Ions

Mn+ +

Hg+ +

Zn+ +

Cu+ +

Co+ +

Ni+ +

Mg+ +

Y+5

Fe+3

NaF

EDTA

Air bladder form

ACPase (%)

-23.06

-38.44

-92.24

-38.44

- 7.68

+ 76.91

-15.36

-92.24

-92.24

-92.24

- 7.68

ALKPase (%)

0

0

+ 149.91

+ 49.97

0

0

- 75.02

- 75.02

- 25.04

0

- 75.02

Body cavity form

ACPase (%)

0

-55.55

-16.66

-22.22

+ 5.56

+ 38.89

0

-83.33

-88.89

-94.45

+ 22.22

ALKPase (%)

-100.00

+ 14.25

-100.00

- 92.70

- 85.56

- 64.17

- 92.70

-100.00

- 92.70

- 57.06

- 85.56

— = Inhibition, += Activation, *= Ionic concentration in reaction mix

ture was 10"3M.
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Table 2 Relative activity of acid and alkaline phosphatases, glycogen and pyruvic

acid in /. hyposelobagri from air bladder and body cavity af W, attu

Air bladde r form Body cavity form

I. Relative activity

(j«g phenol/mg/protein/hr)

Acid phosphatase (pH 5.0)

Alkaline phosphatase (pH 10.0)

Glycogen

(% on dry weight basis)

III. Pyruvic acid

(/ig/100 mg fresh tissue)

18.43±2.87 (N*=8)

14.75±1.44 (N =8)

86.05+ 3.86 (N =9)

23.37+0.95 (N =9)

II.

22. 19±6.97 (N =13) 15.84±2.55 (N =11)

6.24±1.28 (N =5) 18. 12±3.75 (N =5)

N*= The number of determination.

cavity form. V+5 and Fe+3 markedly in

hibited phosphatases in both forms. EDTA

uniformly inhibits enzyme activity except

acid phosphatase in body cavity form. Ex

tent of activation and inhibition by differ

ent ions also differed in the two forms.

Results obtained from relative activities

of non-specific phosphomonoesterases, gly

cogen and pyruvic acid are summarized in

Table 2. Relative activity of non-specific

phosphomonoesterases was found higher in

body cavity form. Acid phosphatase ac

tivity was 18.43+2.87 and 86.05+3.86 and

alkaline phosphatase activity was 14.75+

1.44 and 23.37+0.95 in air bladder and

body cavity forms respectively.

Reserve glycogen was found more in air

bladder form (22.19+6.97) than in body

cavity form (15.84+2.55). Pyruvic acid was

found higher in body cavity form (18.12+

3.75 fig/100 mg) than in air bladder form

(6.24+1.28 /ig/100mg). Differences observ

ed were found statistically significant.

Discussion

The activity of acid phosphatases was

found higher than alkaline phosphatase in

both forms. Higher activity of acid phos

phatases in /. hypselobagri agrees with the

observations of earlier investigators (Pen-

noit-De Comman and Van Grembergen,

1942 in Fasciola hepatica; Nimmo- Smith

and Standen, 1963 in Schistosoma mansoni;

Ma, 1964 in Clonorchis sinensis; Goil, 1966

in Gastrothylax crumenifer; Halton, 1967

in eight species of trematodes; Probert and

Lwin, 1974 in F. hepatica; Sathyanarayana

and Anantaraman, 1979 in Ganeo tigrinum

and Hora and Sharma, 1980 in Ceylono-

cotyle scoliocoelium and Paramphistomum

cervi). It is, therefore, evident that a higher

level of acid phosphatases exists in all the

adult trematodes so far studied.

The present authors have observed only

one peak at pH 9.5 for alkaline phos

phatase activity. Nizami et al. (1975) re

ported three pH optimas at 8.0, 9.0 and

10-10.5 respectively. Since the substrates,

units of activity and the method used are

different, it is difficult to compare the bio

chemical results of the present study with

those of the previous workers.

The twoforms showed different pH op

timas for acid phosphatase (viz. 3.0 and

5.0-5.5 in air bladder form and 4.0 and

5.5 in body cavity form), while pH opti

mum for alkaline phosphatase was found

to be identical (pH 9.5). Two habitats, air

bladder and body cavity, differ widely in

availability of food and oxygen and thus

exert profound influence on physiological

processes, particularly carbohydrate meta

bolism. Acid phosphatases play a major

role among non-specific phosphomonoeste

rases in trematodes, thus the differences

observed in respect of acid phosphatases

may be due to different habitat. This
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agrees well with Nizami et al. (1975) who,

in their study of alkaline phosphatases in

eight different trematodes, attributed differ

ence in pH optima to different habitats.

Nizami et al. (1975) reported activation

of alkaline phosphatases by Mg++ and Co++.

In the present study, however alkaline

phosphatase activity was inhibited by Mg+ +

in air bladder form while in body cavity

form it has no effect. Further, Co++ ac

tivated the alkaline phosphatase in body

cavity form whereas inhibition was ob

served in air bladder form. Inhibition of

enzyme activity by NaF and EDTA sug

gests that both enzymes are metalloenzymes.

Effect of metallic ions on phosphomono-

esterases in trematodes are scanty, hence it

is difficult to interpret the data obtained

in the present study.

Acid and alkaline phosphatases of a

species of worms parasitizing different habi

tats in the same host species have not been

studied before. The present authors have

found significantly high phosphatase ac

tivity in body cavity form as compared

from that in air bladder form of /. hypselo-

bagri. Since host species, developmental

stage of worms and experimental conditions

were identical, this difference in relative

activity of phosphatases may be due to the

differences in habitats. Higher activity of

phosphatases in body cavity forms suggests

that they are metabolically more active.

This seems cogent because body cavity is

an unusual habitat, hence worms inhabit

ing the same are under stress. Lesser reserve

glycogen and relatively high pyruvic acid

in body cavity forms, as compared with air

bladder forms, substantiate this.

Summary

Isoparochis hypselobagri is found to

occur both in air bladder and body cavity

of Wallagonia attu. While total glycogen

content is more in air bladder form, pyru

vic acid is found more in body cavity form.

Activity of non-specific phosphomonoester-

ases (acid and alkaline phosphatases) is

higher in body cavity form. Maximum ac

tivity of alkaline phosphatase was at pH 9.5

in both forms; acid phosphatases, on the

other hand, showed two peaks at pH 3.0

and between 5.0 and 5.5 in air bladder

form, and at pH 4.0 and 5.5 in body cavity

form. Extent of activation and inhibition

of acid and alkaline phosphatase activities

in air bladder and body cavity forms varied

considerably with different ions.
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