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Summary: Injection of heparin as well as antigenic challenge in

sensitized guineapigs are known to
produce a release of histaminase into the plasma. In the present study, tissue histaminase estimation
was done by Spencer's method (17) and plasma estimation by Kapella rAdler's (7) method. Mepyramine
pretreatmen t considerably decreased the histaminase release by both hepari n and anaphylaxis. Mepyramine
did not antagonise the anticoaglJlant action of heparin in vitro,
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INTRODUCTION
Release of histaminase from various organs of rabbit rat and guinea-pig into the
blood, during acute anaphylactic shock has been reported by Rose and Leger (12), Code
et al. (2), and Logan (9). Incubation of blood-from sensitized animals with corresponding
antigen, does not increase plasma histaminase, indicating its release from tissues. Dave
and Sachdev (3) demonstrated depletion of histaminase in the guinea-pig liver during
protracted anaphylaxis.
Neither acute nor chronic administration of histamine in animals or human beings
produces a similar release of histaminase (8, 15, 16), excluding histamine as an autoregulator of its own metabo(ism. Heparin however, was' shown to be a potent releaser
of. histaminase from the gUinea-pig liver (15).
Kanakambal et al. (6) reported that in cases of acute allergic rhinitis, antihistamines,
reduced the raised blood histaminase levels. Whether antihistamines block the release
of histaminase, induced by anaphylaxis or heparin injections, has therefore been investigated
in guinea-pig.
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MATERIALS AND METHODS
Guineapigs of both sexes weighing 250-1000 g were used.
(A)

Estimation of tissue histaminolytic activity after protracted shock

Spencer's method (17) was used for tissue histaminase activity. The details of
the method, animal sensitisation and antigenic challenge have been described in detail
in an earlier communication (3). The tissue histaminolytic activity is expressed as Dt 50
which stands for the time in min, taken by the 2 9 equivalent of supernatent of liver homogenate to destroy 50% of added histamine.
Five groups of animals were used: 1) controls, 2) treated with 1 mg/kg im of
mepyramine. 3) treated with mepyramine 1 mg/kg + im and antigenic challenge, 4) treated
with mepyramine, 5 mg/kg im and 5) treated with mepyramine 5 mg/kg im
im antigenic
cha.llenge.

+

Antigenic' challenge was given im to sensitized animals, one hr after mepyramine
injection and the animals were sacrificed one hr after either mepyramine alone or'mepyramine plus antigen injection.
(B)

Estimation of plasma histaminase activity after acute anaphylactic shock:

Guineapigs were anaesthetized with 30 mg/kg pentobarbitone sodium ip and the
carotid artery and the jugular veins were cannulated with fine polythene tubes.
A control blood sample of 5 ml Was drawn from the carotid artery into a calibrated
centrifuge tube containing 10 IV heparin per ml of blood. After 10 min of the control
sample either heparin 500 IV/kg or 0.1 ml of freshly prepared 5% of egg albumin solution
was injected into the jugular vein. Five min after the heparin injection and three min after
antigenic challenge another blood sample was collected as before. The samples were
immediately centrifuged, plasma collected and histaminase estimation was done within
1 hr of collection. Care was taken to avoid contamination with heparin of instruments
and polythene tubes used in these experiments. Plasma histaminase was estimated by
expressed as permanganate units (PU) per ml of
Kapellar <\dler (7) method and was
plasma.
Animals were divided into different groups : 1) control anaesthetized animals
challenged with iv antigen, 2) anaesthetised animals pretreated with mepyramine 5 mg/kg
im and then challenged with antigen iv, 3) control anaesthetised animals treated with
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heparin 500 IU/kg iv and 4) anaesthetised animals pretreated with mepyramine 5 mg/kg
im, followed by 500 IU/kg of heparin.
(C)

Anti-heparin activicy of mepyramine maleate

To test whether mepyramine has any anti-heparin activity, like that of protamine.
experiments were conducted, following the method described by Sabir and Bhide (13).
The following concentrations of mepyramine and heparin were used.
Test tube NO.1: 0.1 ml of blood of human volunteer-control for the normal coagulation time.
Test tube No.2: 0.1 ml of 500 IU /ml heparin was added to the blood.

+

Test tubes No.3 to 7: 0.1 ml of 500 IU/ml heparin in each
0.1 ml of mepyramine
to give ultimate concentration of 1,10,100,1000 p.g/ml of blood.
Drugs used were: Mepyramine maleate (Anthisan, May and Baker), heparin (Biological Evans Limited), histamine (B.D.H.), pentobarbitone sodium (Abbots Pharmaceuticals}
and egg albumin (B.D.H. Analar). All the other chemicals used for preparing physiologicall
solutions were of B.D.H. "analar" grade.
RESULTS AND DISCUSSION
Guinea-pig liver histaminase activity :
Dt 50 was estimated as the time in min taken by 2 g equivalent of supernatent of
liver homogenate to destroy 50% of the added histamine. Prolongation of the time was
taken to mean decreased histaminolytic activity. The mean Dt 50 estimate of 6 control
animals was 42±8.8. min. With 1 mg/kg and 5 mg/kg mepyramine treatment the
Dt 50 values were 74± 14.2 and 58±3.7 respectively, indicating that mepyramine either
inhibited histaminase or its release from the liver. However, the difference between the
control group and mepyramine treated group was not significant. Protracted im antigenic
challenge given to the mepyramine treated (1 and 5 mg/kg im) animals failed to produce
any further reduction in the histaminolytic activity of the liver; the Dt 50 values being 65
±5.7 and 67±10.6 (Table I). Since antigenic challenge has been shown by Dave and
Sachdev (3) to produce a significant depletion of histaminolytic activity in the guinea-pig.
it can be argued that mepyramine blocked the release of histaminase during protracted
anaphylactic shock.
Plasma histaminase activity estimated as permanganate units (PU) :
To prove that mepyramine acts through blockade of the release of histaminase from
the tissues into the blood, the blood histaminase was estimated in mepyramine treated
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controls. antigen challenged controls and antigen challenged
animals.
TABLE

mepyramine

pretreated

I: Effect of mepyramine on the histaminolytic activity of guhea-pig liver homogenate. and the depletion of
histaminase with antigenic challenge in sensitized animals. Dt 50 is the time during which 50% of the
added histamine is destroyed by the homogenate.

n

Group

Control
Mepyramine 1 mg/kg, im
Mepyramine 1 mg/kg. im+antigen. im
Mepyramine 5 mg/kg. im

6
4
4
3

Mepyramine 5 mg/kg. im+antigen im

3

Mean Dt 50 ±S.E.
in minutes
42.0
74.2
65.5
58.3
67.0

± 8.8
±14.2
± 5.7
3.7
±10.6

±

p

>0.05
>0.05
>0.05
>0.05

(1 vs 2)
(2 vs 3)
(1 vs 4)

(4 vs 5)

The mean plasma histaminase level in 11 untreated guinea-pigs (control::t) was
2.82±O.8 (PU). Intravenous injection of antigen in sensitized animals. raised the plasma
histaminase to 15±2.291 (PU). the increase being highly significant (Table II). In mepyramine treated (5 rng/kg im) control group the plasma histaminase level was 4.54±1.196
(PU). With antigenic challenge in another mepyramine-treated group the mean value of
plasma histaminase was 14± 4'54 PU. The difference between these two groups was
statistically insignificant (Table II). This indicated that mepyramine blocks the release of
histaminase from guinea pig tissue during acute antigenically-induced anaphylactic shock.
TABLE II: Effects of mepyramine on release of histaminase into the blood
of guinea-pigs by acute antigenic challenge and heparin.

Group
Control
Mepyramine 5 kg/kg, im
Antigen alone, iv.

6 mg/kg mepyramine im+antigen iv
Heparin 500 fU/kg alone iv
Mepyramine 6 mg/kg im+heparin iv

n

Mean PU±S.E.

11
11
5
5
6
6

2.82
4.54
15 . 00
14.00
66 . 00
46.16

±

P

0.809

± 1.196

± 2. 291
± 4.454
± 8. 260
± 11. 7

>0.05 (1 vs 2)
<0.01 (1 vs 3)"
>0.05 (2 vs 4)
<0.001 (1 vs 5)"
>0.05 (5 vs 6)

'Statistically significant.

To locate the site of release of histaminase during anaphylactic shock and to find
out whether effect of a known selective histaminase releaser, from guinea-pig liver (4).
i.e. heparin. is also blocked by mepyramine. another set of experiments were carried out.
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Injection of 500 IU of heparin produced a highly significant release of histaminase into the
plasma (Table 1\). Prior treatment with 5 mglkg of mepyramine reduced this heparininduced release (though statistically not significant). This was again suggestive of a
partially blocked heparin induced histaminase release by mepyramine. Mepyramine did
not neutralise the anticoagulant activity of heparin in vitro.
The exact mechanism of blocking action of mepyramine is difficult to explain since
histamine does not take part in the release of histaminase (8, 15. 16)' and the releasing
activity of heparin was only blocked equivocally. The partial blockade produced by mepyramine may therefore be considered a nonspecific, membrane stabilising action on the
liver cells (10, 11) involved in the release of histaminase. Kanakambal et al. (6), have
reported that administration of antihistamines reduced the raised histaminase levels in
patients suffering from allergic rhinitis. Sainath and Sachdev (14), found that antihistamines decreased blood histaminase levels in human pregnancy.
ACKNOWLEDGEMENTS
The authors wish to thank the Indian Council of Medical Research, for financial
grant for the work and Professor M,N. Jindal. Dean. M.P. Shah Medical College. Jamnagar
for permission to publish the article. The secretarial help of Mr. M.S. Gohel and Mr. P.C.
Menon and liberal supply of anthisan by May & Baker, (Bombay). is thankfully acknowledged.
REFERENCES
1.
2.
3.
4.
6.
6.
7.
8.
9.

Bernauer. W.H., W. Giertz. G. Seseke Schmutzler and S.U. Sievers. Zum Mechanismus der Histaminase activi&ring in anaphylaktischen shock. Naturwissenschaften, 61 : 412-413, 1964.
Code. C.F.• D.T. Cody. H. Margaret. J.C. Kennedy and M.J. Strickland. The simultaneous release of histamine
and histamine destroying factor during anaphylactic shock in rat. J. Physio/. (Land). 166 : 207-216. 1961.
Dave. K.C. and K.S. Sachdev.
The effect of anaphylactic shock and prednisolone administration on the histaminolytic activity of the guineapig liver. Br. J. Pharmec. 30 : 224-228. 1967.
Giertz. H.• F. Hahn. H. Hahn and W. Schmutzler. Uber dan plasmahi-stamingehalt bei der Meerschweinchenananaphylaxie. Klin. Weschr., 40 : 598-600. 1962.
Hahn, F.• H. Giertz and K.P. Kruff. Naunyn Scmiedeberg. Arch. Phermak U expo path.• 256 : 430-438.1967.
Kanakambal. K.• V. Vijayasekharan and L. Kameshwaran. Studies on plasma histaminase levels in clinical conditions with possible allergic component. Ind. J. Physial. Pharmac.. Vol. II No.2. Abstract p. 8.1967.
Kapeller Adler. R.
A new volumetric method for determination of histaminase activity in biological fluids.
Biachem: J .• 48 : 99-105. 1951.
lahiri. S.C .• A. Basu and H.M. Das. Tissue histaminase levels in experimental animals following thermal injury.
Aspects of Allergy end Immunology. Vo I. III 1970.
logan. G.B. Release of histamine destroying factor during anaphylactic shock in guineapigs. Proc. Soc. Exp.
BioI. Med.. 107 : 466. 1961.

366
10.
11.
12.

OctobE'f- December 1980
Ind. J. Physio!. Pharmac.
Mota, I. and W. Dias Da Silva. The antianaphylactic and histamine releasing properties of the antihistamines.
Their effects on mast cells. Br. J. Pharmac., 16 : 396-404. 1960.
Rees, K.R. Cellular injury by drugs. In : "Enzymes and Drug action" - elBA SymposIUm, p. 344-358. 1962.
Rose, B. and J. leger. Serum histaminase during rabbit anaphylaxis. Proc. Soc. Exp. BioI. Med., 79 : 379.
Salnath et al.

1952.
13.
14.
15.
16.
17.

Sabir, M. and N.K. Bhide. In vitro antiheparin action of berberine on the dog and human blood.
Pharmac.. 16 : 97-100. 1971.
Sainath. B.R, and K.S. Sachdev. Unpublished observations.
Schmutzler. W. Histaminase liberation. Freiburg i. Br., 1966.

Ind. J. Physiol.

Southern. A.l.. Y. Kobayashi. l. levine and D.A. Sharman. The effect of histamine and progestational agents
on plasma diamine oxidase. Am. J. Obst. Gynecol .• 92 : 207-210. 1965.
Spencer. P.S.J. A new method for the estimation of histaminase activity. J. Pharm. Pharmac.• 16 : 225-232.

1963.

