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~ Summary: The effects of histamine acid phosphate and pheniramine maleate, both individually
~ and together were studied on protease activity in sucrose homogenates of sheep brain. The results
~ indicated that at pH values 3.8 and 6.8, the addition of histamine acid phosphate and pheniramine
" maleate individually showed significant inhibition of protease activity. But when histamine acid
~ phosphate and pheniramine maleate were present together there was no inhibition at pH 3.8 whereas
~ slight inhibition was observed at pH 6.8 :
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INTRODUCTION

- Proteolytic enzymic activity is known to be altered under various physiological and patho-
ygical conditions (2,4,8,14). Investigations on sheep liver, kidney and brain have indicated
hat the activity of dehydrogenases and esterases was altered in the presence of histamine and
heniramine maleate but when both the agents were present they antagoniszed their individual
fect (6,12,16). Histamine is found to be widely distributed in the brain (1) and its administra-
lion into the body provokes severe headache (15) suggesting its role in the genesis of variety of
headaches (5). The activities of dehydrogenases and esterases are altered in the presence of
histamine acid phosphate and pheniramine maleate (6,12,16). In this paper we report the effect
of histamine acid phosphate and pheniramine maleate on the protease activity in the sheep brain.

MATERIALS AND METHODS

Sheep were killed by decapitation and the brains transferred quickly to a clean dry glass
beaker jacketed with ice in thermos flask. The tissue was homogenized in cold 0.25 M sucrose

fo 109 (w/v) using a pyrex glass homogenizer fitted with a motor driven pestle and centrifuged

at 2000 r.p.m. for 10 min to remove the cell debris. The pH value of the supernatant was determi-

ned using a Beckman pH meter fitted with a glass electorde.

The protease activity was assayed by the method of Moore and Stein (11) as adopted by
Kesava Rao ef al. (8). The assay mixture contained in a final volume of 2.5 m/, 100 M moles
sodium acetate buffer, pH 3.8 or potassum phosphate buffer, pH 6.8; 12 mg of heat denat
ured haemoglobin; 0.5 m! of histamine acid phosphate or pheniramine maleate. Control received
0.5 ml distiled water in the place of these agents, and 1 m/ of homogenate supernatant. The
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incubation was carried out at 37°C for one hr.  The reaction was stopped by the additio
of 2 ml of 109, (W/V) trichloroacetic acid.

All samples were corrected for zero time controls. The results were analysed statistica
and significant difference between the means (calculated as values) are shown. No statisti
significance is indicated when the P value was 0.05. The protein content was estimated as
the biurent method. (3).

RESULTS AND DISCUSSION

The level of protease activity was assayed at pH 3.8, since this was found to be the optimum
pH value for brain proteinases (9). The measurements at pH 6.8, being the homogenate pH
represented the state of close approximation to the physiological condition and the
metabolic pattern operating in living cell (7).

The results indicate that at pH values 3.8 and 6.8 the addition of histamine acid phosphate
and pheniramine maleate individually showed significant inhibition of protease activity. (Table I}

TaBLE I: Effect of histamine acid phosphate and pheniramene maleate on protease activity of brain homogenate
expressed in pg of tyrosine liberated/mg Protein/hr. The results represent Mean = SD of
determinations each.

pH Control with no Histamine acid Pheniramine Histamine acid
reagent phosphate maleate phosphate  and
maleate.
; 3.8 2722 11.8=51.25% 1353 3/ 25.62=4.25
43.71%) (49.99%) 94.91%)
6.8 19.1=1.12 7.87+=1.0* 9I0=112* 14.1=1.5
— @117%) (47.06%) (73.86%)

* Statistically significant difference as compared with the values of control (P<0.05).

But when histamine acid phosphate and pheniramine maleate were present together there was
inhibition at pH 3.8 whereas slight inhibition was observed at pH 6.8 (Table I).. The similari
in the individual response of these two reagents on protease activity at two pH values studi
suggests identity in the mechanism of their action. Paton (13) reported that antihistamines ac
as histamine liberators. This may account for the similar nature of action. When these two agents
were present together in the brain homogenates, the response elicited in their individual
capacity was almost abolished. This may be due to the fact that antihistamines have a structure
that allows them to bind with histamine receptor site, without initiating a response in the tissue
and thereby restoring a condition similar to the control (10). Marshall (10) reported that all the
antihistamines in general act as competitive antagonists to histamine.

When percent change was compared at pH values, the percent inhibition at pH 6§
(homogenate pH) was same as at pH 3.8 when histamine acid phosphate and pheniramine mal-
eate were individually present (Table I), thus substantiating the competitive antagonist nature
of antihistamines to histamine when they are present together.



Histamine & Protein Catabolism 123

ACKNOWLEDGEMENT

" The author is grateful to the University Grants Commission, New Delhi, for the award

b

a Junior Research Fellowship during the tenure of which the present work was carried out.
REFERENCES

. Adam, H. M. Histamine in Central Nervous system and Hypophysis of the dog. In : Regional Neuro-
chemistry (ed Kety S.S. and Elkes, J.) pp 293-306, 1961 Pergamon Press (New York).

. Dingle, J. T., T. M. Sharman and T. Moore. Nutrition and Lysosmal activity : The influence of the Vitamin
- A status on the proteolytic of extracts from the liver and kidneys of rats. Biochem. J.. 98, pp 476-480, 1966.

. Garnall, A.G., M. M. Bardawill and M. M. David. Determination of Serum proteins by means of the

- biuret reaction. J. Biol. Chem., 177, pp 751-754, 1949.

. Greenbaum, A.L. and E.C. Greenwood. Some enzymic changes in the mamary gland of rats during pregnancy,
 lactation and mamary involution. Biochem. J., 56 : pp 625-631, 1954.

Hortogl, B.T. The useof histamine in the treatment of specific types of headaches. J. Am. Med. Ass. 116, pp
- 377-383, 1941

f‘ Kesava Rao, K. V. and S. Karumuri Swami. Effects of ﬁistamine and pheniramine maleate on dehydrogenases
~ and axetylcholinesterase activity in sheep liver homogenate. Annals of Allergy, 26 : pp 601-604, 1968

I. Kesava Rao, K V. and S. Karumure Swami. Kinetic characteristics of selected oxidases in sheep liver homo-
- genates. Arch. Intern. Physiol Bioch., 77 : pp 812-818, 1969.

Kesava Rao, K. V., N.V. Nandakumar and S. Karumure Swami. Effects of histamine and phenirmaine maleate
on prtease activity in sheep liver nomongenates. Enzymologia 39 : 145-150, 1970

Lajtha, A. Observations on protein catabolism in Brain. In : Reginal Neurochemistry (ed. Kety, S.S. and
Elkens, J.) pp 25-36, 1961, Pergamon Press (New York).

Marshall, P.B. Some chemical and physical properties associated with histamine antagonism. Br. J.
Pharmac. Chemother., 10 : pp 270-278, 1955.

bl Moore, S. and W.H. Stein. as cited in Methods in enzymology edited by S. P. Colowick N.O. Kaplan,
Academic Press, New York 1957. Vol. 111, 468-469

N_anda}(qmar, N. V. and S. Karumure Swami. Some aspects of molecular mechanism in the regulation of
histaminic activity in cell-free systems of sheep brain. Proc., Ind. Acd. Sci., LXXIV: pp 46-52, 1971.

gaton, W.9D. M. Histamine release by compounds of simple chemical structure. Pharmac, Rev., 9 : pp.
69-328, 1957. :

Pennington, R. J. Biochemistry of Dystrophic muscle : 2 Some enzyme changes in dystrophic mouse
muscle. Biochem. J., 88 : pp 64-68, 1963.

A Pickering,gG. W. Observations in the m:chanism of headache produczd by histamine. Clin. Sci., 1
77-101, 1933,

16. Sanvar Basha, S. and S. Karumuri Swami. Effect of histamine on oxidative enzyme and acetylcholineasterase -
. activity in sheep kidney acetylcholineasterase activity in sheep kidney homogenates. Annals of Allergy,
26 : pp 601-704, 1968. 7

. pp.




