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tonone polymers are structurally related to spermine,
spermidine and their methylated derivatives®. Poly-
mers containing cationic centres form very interest-
ing polysalts, which have a variety of uses?. Since a
polycation of high positive charge could lead to
organic materials of high conductivity, this type of
polymer is of considerable interest. The synthetic
polycation polylysine inhibits the infectivity of
tobacco mosaic virus as well as some animal viruses
and bacteriophages, and the growth of numerous
bacteria®, Polycations constitute an important group
of biologically active molecules that have shown
considerable promise in prophyl axis and c¢hemo-
therapy of viral infections®. It is well known that
polycations interact with nucleic acids and a-amy-
lasesS. This communication reports antibacterial
activity of a synthetic polycation.

The polycation shown below was synthesized
according to the procedure described earhier®’. It
was screened for activity against eight bacterial
species, viz. Escherichia coli, Pseudomonas alkaligenes,
Bacillus subtilis, Proteus vulgaris, Serratia marcescens,
Vibrio cholerae, Shigella sonnei and Salmonella typhi.
Antibacterial activity was assessed by the cup plate
method®, The base layer medium was melted on a
water bath and cooled to 55°C. Aliquots of 20 ml of
liquid medium were distributed to each petri dish
and allowed to solidify. The seed layer medium was
melted and cooled to 45-50°C with gentle shaking.
Overnight culture (2%) was added asceptically to
the seed layer medium, which was then mixed
thoroughly and quickly poured into petri dishes
containing the base layer. After solidification and
cooling, cups were made by punching into the set agar
with a stertle cork borer and scooping out the
punched part. The diameter of each cup was 1 mm.
To these cups, 0.1 mi (9 ug) of a solution of the
polycation in distilled water was added using a
sterile. The plates were kept in the cold for an hour
to facilitate diffusion. They were then incubated at
37°C for 48 h. Aqueous phenol (5%) was used as
positive control. The results are summarized in
table 1.

On the basis of these observations the polycation is
highly active against E. coli and P. alkaligenes,
moderately active against S. typhi, and less active
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Table 1 Antibacterial activity of polycation

Organism Zone of inhibition
{mm)

E. coli 25-32

P. alkaligenes 25-32

S. typhi 20-25

P. vulgaris 15-20

S. marcescens 15-20

V. cholerae —_

S. sonnel —

B. subtilis —

—, NO inhmbation.

against P. vulgaris and S. marcescens. It was inactive
against the other microorganisms tested.

One of the authors (MG) is thankful to ICMR,
New Delhi, for a fellowship.

2 May 1988; Revised 7 September 1988

1. Mulimant, V. H., Ciurr. Sci., 1985, 54, 10.

2. Hadek, V., Noguchi, H. and Rembaum, A,
Macromolecules, 1971, 4, 494.

3. Mathur, K. B., Gangopadhyay, Chowdhury, B. L.
and Babbar, O. P., Indian J. Exp. Biol., 1982, 20,
227.

4, Stahmann, M. A,, Gzaf, L. H., Patterson, E. L.,

Walker, J. C. and Watson, D, W, J. Biol. Chem.,
1951, 189, 45.

5. Mulimani, V. H. and Gopal, M., Indian J. Med.
Res., (in press)

6. Rembaum, A, Baumgartner, W. and Eisenberg,
A., J. Polym. Sci., 1968, B6, 159,

7. Noguchi, H. and Rembaum, A, J, Polym. Sci.,
1969, 7, 183.

8. Collins, C. H. and Lyne, P. M., Microbiological
Methods, Butterworth, London, Boston, IV edn,
1976, p. 235.

PHOSPHAMIDON-INDUCED CHANGES IN
HEPATIC ENZYMES OF MOUSE

PRADEEP BHATNAGAR and NIRMALA JAIN

Entomology and Toxicelogy Umit, Department of Zoology.
University of Rajasthan, Jaipur 302 004, India

PHOSPHAMIDON (0, O-dimethyl-0-1-methyl-2-choloro-
2-diethylcarbamoylvinyl phosphate) is an organo-
phosphate systemic acaricide. It is extensively used
against sucking, chewing and mining insects. The
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liver is the organ most significantly involved in the
metabolism and storage of different pesticides. The
phosphatases of the liver play an important role in
the biochemical transformation of these substances.
The present study was undertaken to evaluate the
effects of phosphamidon on the activity of hepatic
enzymes acld and alkaline phosphatase and glucose
6-phosphatase in mice.

Swiss albino male mice obtained from an inbred
colony were treated with LDy, and half-LDs, dose
of phosphamidon, ie. 11.2mg/kg body wt and
3.6 mg/kg body wt respectively, by gavage. Auto-
psies were done at 3, 6, 12 and 24 h, and 3, 7, 14, 21
and 28 days post-treatment. The liver was removed
quickly and processed for biochemical estimations.
Alkaline and acid phosphatases were estimated
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colorimetrically by the method suggested by Fiske
and Subbarow! and glucose 6-phosphatase activity
was determined by Swanson’s method?.

The results are shown in tables 1 and 2. The
higher dose of phosphamidon caused significant
increase in acid phosphatase activity. The lower dose
did not cause significant change in acid phosphatase
activity. The increase in hepatic acid phosphatase
activity in treated animals may be due to destruction
of lysosomal membranes in the cells, resulting in
release of the enzyme?. Similar changes in hepatic
acid phosphatase activity induced by other organo-
phosphate pesticides have been reported by many
workers®~7,

A significant decrease in alkaline phosphatase
activity was observed at the higher dose of phospha-

Table 1 Effect of phosphamidon (11.2 mg/kg body wt) on hepatic acid and alkaline phosphatase and glucose 6-phosphatase
activities in Swiss albino mice

Acid phosphatase

Alkaline phosphatase

Enzyme activity (mg Pi released/g/h)

Glucose 6-phosphatase

Time after
{reatment Control Treated Control Treated Control Treated
3h 207 +0.01 5.00+04¢ 3.12+0.04 3.20+0.01 13.53+0.21 8.20+0.35°
6h 2.07+£0.01 411037 3.12+0.04 2961007 13.53+0.21 9.35+0.22¢
12 h 207+0.01 3.34+£0.31” 3.1240.04 262+0.01° 13.53+0.21 10.22+£0.17*
24 h 207+ 00t 306+£0.21” 3.12+0.04 280+0.1¢° 13.53+0.21 10.70 £ 0.08°
3 days 1.97+0.07 5.18+0.17¢ 3.22+0.05 2.98+0.02 13.961+0.10 12464 0.26*
7 days 2.08+0.06 597+£0.31° 3.20£0.02 2.804+0.03" 13.26+0.14 935+0.17%
14 days 208 £0.08 5.39+0.09° 3.08+0.01 2.84 +£0.05 139730.07 11.18+£0.17
21 days 2.13+£0.02 5.46 + 0.09° 3.20+0.02 291 £0.03 1245+0.21 8.55+0.16°
28 days 1.99 £0.01 54040187 3111004 298 +£0.01*% 13.31+0.16 748 +0.18=

Each value 1s the mean of 5§ ammals £ SE.
Significance of difference: *P <0.05, P <0.01, *P <0,001,

Table 2 Effect of phosphamidon (5.6 mg/kg body wt) on hepatic acid and alkaline phosphatase and glucose 6-phosphatase
in Swiss albino mice

i —— el _—

Acid phosphatase

al——

Enzyme activity (mg P released/g/h)

Alkaline phosphatase

Glucose 6-phosphatase

Time Control Trealed Control Treated Control Treated
3h 1044003 3694030 376 +0.19 3.69+£0.23 10.13120.15 9.32+£0.33
6h 3.04+0.03 3.58+0.25 1764+0.19 4.2010.11 10.13120.15 9.51 01

I12h 304 £0.03 3.10£0.55 376+ 0G.19 4.00 £ 0.07 10.1J£0.15 9112036

24 b 3.04 +£0.03 31.56 £0.31 402 +0.47 6.79+£0.44° 10.132£0.18 8.34+0.11)°
3 days 332+ 048 2.23+0.36 4214038 5.20 £ 0.99* 1191 +0.18 7.204£0.8X
7 days 3.174£0.25 2634014 4354048 4,75+ 0.55 10934 Q.67 6.89 £0,21°

14 days 3.29 +0.49 2141012 3972036 4.40 1 049 11.06 £ 0.36 10.23 £ 1,56

21 days 3.2912047 2.43£0.28 4181010 4401037 11.221 080 10302022

28 days 3.32+0.54 2.7240.12 392+0.03 399+£062 10,59 & 0.69 D70+ 037

Iach value is the mean of § ammals 1 SE.

Sigmficance of dilference: *P<0.08, 'P < 0,001,
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midon, whereas the lower dose did not produce any
sipnificant change except at 24 h and 3 days after
treatment. The decrease in alkaline phosphatase
activity may be due to massive cell damage as
suggested by Dinman® and also observed by the
present authors?. Other organophosphate insecti-
cides also act on this enzyme in a similar way®’.
Increase in the activity of alkaline phosphatase (24 h
and 3 days) may be to counteract the eflect of the
toxic action of the insecticide, as also observed and
suggested by other workers® 3 10-11

A significant decrease in glucose 6-phosphatase
activity was observed after the treatment at both the
doses. The decrease in activity of this enzyme in
treated animals is an indication of cellular damage,
which obstructs cellular metabolic activity under the
toxi¢ influence of phosphamidon!?. Other organo-
phosphate pesticides which cause pathological
changes in hepatic tissue also interfere with the
glucose 6-phosphatase activity*>,
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