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Summary: Effect of Acephate, an organophosphorus insecticide. on tissue levels of thiamine. pyruvic
acid,lactic acid, glycogen and blood sugar, has been studied. The albino rats. injected subcutaneously
with Acephate (25 mg/1 00 gm body wt./day) for 4 weeks and 8 weeks. showed appreciable depletion
of thiamine in liver, heart. kidney, brain and blood. The depletion of thiamine was found to be more
after 8 weeks of Acephate injection. There was concomitant increase in pyruvic acid and lactic acid
in various tissues. There was enormous depletion of glycogen in liver and slight rise in blood sugar
concentration The animals injected thiamine (120 (Jog/100 gm body wt.lday) along with Acephate.
showed more or less normal levels of thiamine, pyruvic acid. lactic acid, liver glycogen and blood sugar.
The increase in pyruvic acid and lactic acid in tissues has been attributed to depletion of thiamine
which is required for pyruvic acid oxidation. The increase in blood sugar has been attributed to the
excess breakdown of glycogen .
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INTRODUCTION

Thiamine pyrophosphate plays an important role as coenzvrne in the oxidative ""
decarboxylation of ex -ketoacids like pyruvic acid and ex -ketoglutaric acid. It also acts in
the hexose monophosphate shunt for glucose utilization. The lack of thiamine leads to
neurological symptoms of predominant peripheral neuritic character. In a few types
of poisoning. it is possible to delineate particular interrelationship with thiamine deficiency.
Polyneuritis is caused by acute chlorophos poisoning (6.14.17). Hermann (12) found
that a grave polyneuritis is caused by DDT poisoning. It is also found that polyneuritis
is caused by poisoning with insecticides of organophosphorus groups (26). Deficient
intake of thiamine potentiates the cholinergic action of phospho-organic compound chlo-
rophos (5.27). Several organic phosphorus pesticides have been found to deplete liver
glycogen (18.19.22). Organophosphates and organochlorine pesticides have been
found to increase blood sugar by disturbing carbohydrate metabolism (10.18.20.22.23.25).
The hyperglycemia is accompanied by reduction in glucose tolerance and elevation in
blood lactate and pyruvate (4.13).

•• Present address: Lecturer in Biochemistry, Medical College. Nagpur.
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In the present investigation. the effect of Acephate. an organophosphorus water
soluble insecticide. on tissue levels of thiamine. pyruvic acid. lactic acid. liver glycogen
and blood sugar was studied in albino rats.
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MATERIALS AND METHODS

Male albino rats. weighing 120 to 150 gms were employed in the present investiga-
tion. They were divided into three groups.

Group

Group

Group

I : Control

11: Acephate injected subcutaneously (25 mg/100 gm body wt/day).

I" : Thiamine (120 p.g/100 gm body wt/day) along with Acephate
(25 mg!100 gm body wt/day) injected subcutaneously.

Control and experimental rats were kept on stock laboratory diet for 4 weeks and
8 weeks. The composition of stock diet is as shown in Table I.

TABLE I: Percent composition of stock diet (in gms).

Constituents Stock diet

Wheat flour 65

Casein 20

Ground nut oil 10

Hawk os•.r salt mixture 4

Vitamin mixture 1·

·1 gm of vitamin mixture contains: Thiamine 0.6 mg. Riboflavin 1.2 mg. Pyridoxine 0.4 ma, Niacin 5.0 mg. Cal-
cium pantothenate 4.0 mg. Para-aminobenzoic acid 2.5 mg. Inositol 100 mg. Choline chloride 200 mq, Biotin
1 mcg. Folic acid 1 mcg. Cynocobalamine 1 mea, Vitamin A 200 Units. Vitamin 020 Units. et Tocopheral12 mg.
Menadione 12 mg.

Rats were kept on fasting for 24 hrs and decapitated 10 mins after an injection
of Nembutal (3 mg/100 gm body wt.). Blood was collected. brain. liver, kidney and
heart were rapidly removed. chilled. weighed and then homogenised in cord water. centri-
fuged for 20 min and thiamine was determined by thiochrome method (1.11.21). (Results
are shown in Table 11). Pyruvic acid was determined by Friedemann and Haugen method
(8) and lactic acid by Braker-Summerson method (2). Results ate shown in Table Ill.
Liver glycogen was estimated by phenol-sulphuric acid method (7) and blood sugar was
determined by Nelson-Somogyi method (15.24). (Results are shown in Table IV).
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The animals which were injected daily with thiamine along with Acephate showed
moreor less normal levels of pyruvic acid and lactic acid in tissues, suggesting that Acephate
may increase the requirement for thiamine. It has recently been shown by one of our
research workers that there is an increase in the activities of liver Glucose-6- phosphatase
and phosphorylase in albino rats treated with Acephate (16). It is likely that the slight
increase in blood sugar of animals receiving Acephate may be due to excess breakdown
of glycogen in the liver.

ACKNOWLEDGEMENTS

The authors are grateful to Prof. M.G. Hardas. Head of the Deptt. of Entomology,
Agriculture College, Nagpur for supplying an Organophosphorus insecticide Acephate.

REFERENCES

1. Association of Official Agricultural Chemists. "Official and Tentative Methods of Analysis, "7th ed., p, 910,
1950.

2. Barker. J. and W.H. Summerson. The colorirnetric determination of lactic acid in biological material.
J. BioI. Cbem., 138 : 535-554. 1941.

3. Barren. f'.S.G. and T.P. Singer. Sulfhydryl enzymes in Carbohydrate metabolism. J. BioI. Chem., 151 : 221-
240. 1945.

4. Bhatia S.C.. S. Sharma and T.A. Venkita Subramanian. Acute dieldrin toxicity. Biochemical changes in
Blood. Arch. Environmen. HLth, 24(5) : 269-372. 1972.

5. Brancac '0. A.. L. Rossi and N. Zhdanovick. In Biochemical Toxicology of Environmental Agents" by Bruin ..
p. 939. 1976.

6. Cherenkov. A.A. POlyneuritis in chlorophos poisoning. Voenno-Med Zh., 12 : 31-33, 1967.
7. Dubois, M.K.. A. Gills, S.K. Hamilton, P.A. Rebers and F. Smith. Colorimetric method for determination of

Sugars and related substances. Anal. Cbem., 28 : 350-356, 1956.
8. Friedmann. T.E. and G.f'. ~augen. The determination of Keto acids in blood and urine. J. Biol. Cbem., 141 :

415-442, 1943.
9. Gordon, J.J. and J.H. Quastel. Effects of org. As compounds on tissue enzymes and proteins on tissue me-

tabolism. Btochem, J .• 42 : 337, 1948.
10. Gupta, P.K. Malathion induced biochemical changes in rats. Acta. Phermecot., 35 (3) : 191-194.1974.
11. Gyorgi, P. and W.N. Pearson. In "The Vitamins' Academic Press. New York and London. Vol. 7. p. 53.

1967.
12. Hermann, B. DDT Poisoning in Man, case of grave polvneuritis caused by DDT. Acta. Med. Hung., 11 (2) :

209-215. 1958.
13. Hiddemen. J.W. and H.H. Cornish. Dieldrin induced hyperglycemia in Rats. Toxicol. A pp I. Pharmacal, 11 :

277-278. 1970.
14. Kirienko. M.G.. N.A, Vorob'eva and L.G. Tarasenko. Toxic polyneuritis after acute chlorophos poisoning.

Vrach. Oelo .• 3 : 146-148. 1967.
15. Nelson. N. A photometric adaption of the Somogyi method for the determination of Glucose, J. Biol, Cttem.,

153 : 375-380, 1944.
16. Patel, P.B. and C.H. Chakrabarti. Effect of Acephate (Orthene) on hepatic Glucose - 6 - phosphatase,

phosphoglucomutase & phosphorylase in albino rats; communicated for publication to the Journal of Pestology.
17. Petrova. N.I" E.M. Kogan and V.1. Botsiurko. Acute chlorophos poisoning complicated by polyneuritis .. s/rech,

oeto., 12 : 114-115,1972.

•



264 Deotare and Chakrabarti July-September 1981
Ind. J. Phvsiol. Pharmac.

18. Piccaluga, A., A. Capelli and A. Pizzoferrato. Histochemical and Biochemical evaluation of metabolism of
liver and muscle glycogen in acute intoxication with organiphosphates. Arch. Itst, : Anat. ISOlOl. Parol"
39 (2-3) : 272-289. 1965.

19. Piccaluga, A., A. Capelli and A. Pizzoferrato. Research on glycometabolic experimental disorders caused by
acute poisoning with organophosphate comds. G. Clin. Med. [Boloqns}, 48 (5) : 540-554, 1967.

20. Ramu, A. and H. Drexter, Hyperglycemia in acute Malathion intoxication in rats. Isr. J. Med. Sc i., 9 (5) :
635-639, 1973.

21. Rindi, G. and V. Perri. Flurometric determination of Thiamine & thiamine sulfides in blood. Intern. Z., vitemin-
torscb., 32 (4) : 398-405, 1962.

22. Rozengart, V.I .• E.K. Chetverikova and I.A. Mozgovaya. Metabolism of carbohydrate during intoxication with
an inhibitor of cholinesterase 0 - ethyl. Shexyl methylthiophosphonate. Voo. Med. Khim., 17 (4) : 403-407.
1971.

23. Short, H.E.. G.R. MC. Robert and T.W. Barnard. Endemic Fluorcsis in the Madras Presidency. lnd, J. Med.
Res., 25 : 553-568, 1937.

24. Somogyi. M. Determination of Blood Sugar J. BioI. Chem; 160 : 69-73, 1945.
25. Tostanovskava. A.A., V.I. Svatkov and G.P. Egorova. In "Biochemical Toxicology of Environmental Agent"

by Bruin. p. 477, 1976.
26. Voiculescu, V., M. Gheorghiu and C. Cioran. Polyneuritis caused by poisoning with insecticides of orqano-

phosphorus groups. Neurol. Psihietr. Neurochir., 16 : 535-539, 1971.
27. Zhdanovich, N.V. and I.V. Udalov. Role of thiamine & Pyridoxine in acute and Subacute poisoning with dip.

terex. an organophosphorus insecticide. Vop. Piten., 29 (1) : 28 - 34. 1970.

Key words:

PRELIMINARY REPORT:

EFFECT Of M

M. BANSINATH*, A. CHAN

De
Kasturba

Summary : The effects of an or
and nicotinic sites (the smoothm
an antimuscarinic effect in the s
muscle, mersalyl had somepoten

mersaly

Evidence for reactive s
been reported (5). Mercurials
Hence mercurials can be expe
excluding for the effect on ren
mercurials per se on tissue func
A study with a mollusc muscle
nesterase activity or may act
assessed the effect of mersaly
results obtained are reported b

Effects of mersalyl wa
gut. myocardium and skeletal

----~-----
tPresented at XI Annual Conferenceof
Present address: *Department of Ph

Chandigarh-160 0
*. Department of Pha


