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Abstract. Acid and alkaline phosphatases were estimated bioehemieally in Ganeo
tigrinum an intestinal parasite of Rana cyanophlyctis. Four peaks of phosphatase
activity were established at pH values of 4.5, 7.0, 10.0 and 11.5. It was observed
that the acid phosphatase was of higher concentration than alkaline phosphatase.
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Introduction

The presence of acid and alkaline phosphatases has been reported in a number
of trematodes. Pennoit-De Cooman and van Grembergen (1942), Yamao artd
Saito (1952), Halton (1967), Pantelouris (1967), Barry et al (1968), Thorpe (1968),
Probert and Lwin (1974) investigated phosphatases in the case of Fasciola hepatica.
Halton (1967) stttdied the phosphatases of amphibian trematode parasites
such as Haplometra cylindracea, Haematoloechus medioplexus, Opisthioglyphe
ranae, Diplodiscus subclavatus, Gorgoderina vitelliloba and Gorgodera cygnoides.
For the present work, Ganeo tigrinum an intestinal parasite of Rana cyanophlyctis
was taken to study the activity of phosphatases in relatio!x to different pH levels
and to compare them with other species of amphibian trematodes.

2. Material and methods
The worms wore collected from the intestine of Rana cyanophlyctis Schneider.
The live worms were washed twice in normal saline and thert homogenised with
glass distilled water. The homogenate was saturated with toluene and centrifuged
at a speed of 4,000 RPM for 20 rain and the supernatant was diluted to a convenient volume with distilled water. Phosphatase activity was assayed by the
method of King and Armstrong as described by Varley (1967). Disodium phenylphosphate 0.01 M was used as substrate. Michaolis Veron~l buffer was used
to give a range of pH values from 2"5 to 12.0. Both the substrate and buffers
were stored under a layer of toluene.
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The assay medium consisted of 1.5 ml buffer, 1.5 ml 0.01 M substrate to
which 0.15 ml of homogenate was added. The assay medium was incubated
for 1 hr at 37 ° C. Immediately after 1 hr of incubation the diluted pherml reagent
( 1 : 2 , Folia-ciocalteu) was added to stop the reaction. Then the mixture was
centrifuged and 4 ml of supernatant was taken and added to 1 ml of 20~ sodium
carbonate. Appropriate blank, corttrol and standards were used in every experiment. The products of enzymic hydrolysis of the substrate were estimated colorimetrically at 680 am.
Enzyme activity was represented in terms of liberated mg phenol/100/zg protein/
hr at 37 ° C.
The protein content of homogertate was determirted following the method of
Lowry et al (1951) using human serum albumirt as a standard.
3.

Results

The results obtained are represented graphically in figure 1. The maximum activity of phosphatase was observed at pH 4.5 (0.07 mg phenol/100pg protein/hr
at 37° C). At pH 7.0 a small peak was observed. Two peaks were observed in
the alkaline range one at pH 10 and the other at pH 1 I. 5. In the alkaline range
at pH 11.5, the activity was greater than pH 10.
4.

Discussion

The results of the experiment clearly indicate the presertce of a higher concentration of acid phosphatas¢ than alkaline phosphatase in Ganeo tigrinum. The
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8renter activity of acid phosphatase in G. tigrinum agrees with the observations of
earlier investigators Pennoit-De cooman and van Grembergen (1942) in Fasciola
hepatica, Ma (1964) in Clonorchis sinensis, Goil (1966) in Gastrathylax crumentfer,
Halton (1967) in Haematoloechus medioplexus, Haplometra cylindracea, Opisthioglyphe ranae, Diplodiscus subclavatus, Gorgoderina vitelliloba, Gorgodera cygnoides,
Fasciola hepatica and Schistosoma mansoni, Probert, Goil and Sharma (1972) in
Fasciola gigantica, Probert and Lwia (1974) in F. hepatica and Nimmo-Smith and
Standen (1963) in Schistosoma mansoni. It is therefore evident that a high level
of acid phosphatase exists in all the adult trematodes so far studied.
The results of the present study suggest that the activity of phosphamonoesterases
depend on the hydrogen-ion (pH) concentration of the substrate. Various levels
of activity were observed at different levels of pH, from 2.5 to 12.0. Four peaks
of phosphatase activity were observed. Peaks of phosphatase activity were
established, at pH values of 4.5, 7.0, 10.0 and 11-5. Maximum activity at pit
4.5 (0.07 mg phenol/100/zg protein/hr) was observed for acid phosphatase and for
alkaline phosphatase at pH 11.5 (0.02rag phenol/100pg protein/hr). Since the
substrate, units of activity and the method used were different, it is difficult to
compare the biochemical results of present study in G. tigrinum with the previous
workers. However, the optimal activity at pH 4.5 agrees with the previous reports
of Halton (1967), Ma (1964), and Probert et al (1972).
The different peaks of activity in G. tigrinum indicates the presence of isoenzymes. The presence of isoenzymes has been reported by Ma (1964) in Clonorchis sinensis. It appears that the enzyme revealed in G. tigrinum showing optimal
activity at pH 4.5 may have same common properties with the isoenzyme of
C. sinensis active at pH 4-5. Acid and Alkaline phosphatases are group names
and more than one such enzyme may be found in an organism (Von Brand 1973).
Regarding the molecular form nothing can be said at present until it is separated
electrophoretically and its properties studied.
Pennoit-De Coomart and van Grembergen (1942) reported that the parasitic
flatworms contain either acid or alkaline phosphatase bat never l~oth. But it is
not the case with the G. tigrinum where both the acid and alkaline phosphomonoesterases were observed. The presence of both acid and alkaline phosphomonoesterases was also reported by Ma (1964) in C. sinensis, Goal (1966) in Gastrothylax
crumenifer and Probert et al (1972) in F. gigantica.
An understanding of the functional role of phosphomonoesterases in G. tigrinum may not be possible until farther detailed biochemical iv,fo~rvatiol,, ol,. the
properties of phosphatases in general is obtained.
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