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This study was cenducted to screen some of pharmacetogical
actions of Harmidice, an alkaloid olated {rom a lacal plant
popularly known as *Harmal’ or *Asbard’ in Pakistan, The effcets
were studied in albino rats treated with Harmidine hydrochloride
at the rate of 12 mg/ke of body weight alone ard pre-treated with
Pyridoxine. Harmiding produced shiveriog, ataxia, diirrhosy,
reduction in motor activity, loss of postaral reflex and hypothermia.
Weight of animals, respiratory rate, nuats rats, urinary outp.t,
estrons cycle, leucocyte and red blood cell count, bleeding time,
clatting time, hoemoglobin in G102 ce of Elood and differential
leucocyte count remamned unaffected. Harmidine probably acts
on the basal ganelia and brain stem reticular formation.

The animals pretreated with Pyricloxine did not show shiver-
ing, alaxia, reduction in motor activity, loss of postural reflex and
hypothermia, indicating that Harmidia: probably acts by inhibiting
the sctivity of Pyridoxine in ths brain aad thereby protects 5-
Hydroxytryptamine and Notepinephring of the brain from
deéstruction by M.A.O. which needs Pyridoxine as coenzyme for
its activity.

INTRODUCTION

_ Pegamum harmals Linn. known as Harmal locally grows aburdantly in
Sind and the Punjab. Powdered seeds and their extracts have bec used in
indigenous medicine for various purposes {(Ncndkarni, 1945). Native Amzrizan
Indians nsed to take the seads and extracts of various parts of thy plant duriag
feasts to produee hallucination and euphoria {fohson and Stacey, 1962).

As eatly as 1841, Gosbal {cited by Siddiqus, 1962} in Germany isolated
an alkaloid Hatmaline from the sceds of Pegamum barmala,  Another alkaleid
pamed Harmine was isolated by Fritschz in 1347 {cited by Gunn, 1912} from
the seeds of the same plant. Gunn in 1912 investigated the pharm wological
actions of these alkalolds and reported that the Hirmaline and Harnine pro-
duced tremors and colonic convulsions in rass, mice, guinea-pigs and moakeys.
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Chen and Chen, 1939 {cited by Gershon and Lang, 1962) observed that monkeys
treated with Harmine showed unsteady gait, arching of back and stiffening of
legs. Piestcher and Gey (1959) studied the cffects of Harmine and Harmaline
in-vitro on liver and in-vivo an rat’s brain. They reported that thess alkaloids
were responsibls for inhibition of monoaming-oxidas: (M.A.O). Tutnet ef of,
(1955} used Harmine in non-psychotic men and observed atxiety, tremors,
restlessness and agaressive acts without hallucinations in these subjects, Poirfer
et al. {l966) reported that Harmine and Harmaline produced shivering and
tremors in rats due to protective actions of these alkaloids through inhibition
of M.A.Q,

Siddique (1962} isolated a new alkeloid Harmidine from the seeds of
Peganum harmale, He teported that Marmaline s actually a mixture of the
twe alkaloids (Harmidine 859 and Harmine 15%). Therapeutic index of
Harmidine was found 1o be four times higher than that of Hermine {Qureshi,
1952 cited by Akhtar, 1971). These observations created an interest to investi-
gate the pharmacological effects of Harmidine in rats.

MATERIALS AND METHODS

Two to three months old male and female Albino rats weighing 250—
300 gm. reared in the anima! house at 27 C were divided into four groups of
10 rats each. The first group was treated with Harmidine 12 mgfkg of body
weight. The second group {control} was administered normal seline (0,93
2 ccfkg of body weight intraperitoneally. The third group was treated with
pyTidoxine 1 mg/kg of body weight l'ntrapcn'tunealljr. The fourth group was
treated with Harmidine hydrochloride 12 mg/kg of body weight one hour after
the administration of Pyridoxine, Pyridoxine group was included because it
acts as a coenzyme of M.A,O. The animals were observed for the pharma-
cological effects of the drugs at 15-minute, 30-minute, ene=hour, two-heur and
24-hour intervals after the administration of the drugs. '

RESULTS

The results are represented in Tables 1 and 2, The geoup treated with
saline and Pyridoxine did not produce such visible and noticeable effscts as
shivering, ataxia, reduction in motor activity and loss of posturai reflax. Such
effects of Harmidine were significantly antagonised by Pyridoxine,

Estrous cycle in female virgin rats remained unaffsctsd during and
after the administration of Harmidine hydrochleride 12 'mg/kg of the body
weight for about six weeks. The weight of the apimals remained stable. Skin,
&nd Bair were also unaffected. o
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DISCUSSION '

Harmidine hydrochloride 12 mgfkg of body weight in rats has produced
ghivering, ataxia, diarrhoea, reduction in motor activity and loss of postural
reflex. These cffects are probably due to increassd conmcentration of 3
hydroxytryptamine (5-HT) andd NE (Norepinephrine) in certain paris of fhe
brain, Qureshi and Akhtar (1972) have demonstrated a significant increase in -
concentration of 5-HT and NE in the hypothslamus of rats treated with
Harmidine. The above mentioned effects except diarthosa were found ta beo
absent in the animals pre-treated with Pyridoxine (dth group), Pyridoxine a
co-enzyme is esseatial for the activity of monoamine-oxidase (M.A.Q). Harmi-
dine probably inhibited the activity of Pyridoxine in the brain, thus decreasing
or abolishing the distructive action of monc-amino-oxidase on 5-HT and NE
of the brain, Pletscher and Bey (1959) reported that Harmaline and Harmine
wire responsible for inhibition of MLA.Q. in-vitro on liver and in-vivoon rat's
brain respectively, Siddique (1962) reported that Harmidioe is a mixture of
Harmaline (85%) and Harmine {15%7).

The presence of diarthoca was probably due to an increase in the con-
centration of free 5~HT in the alimentary canal, again due to the local inhibition.
of M.A Q. activity in the agimals.

The decrease in the motor activity was oot due to franguilization but
presence of spastic paralysis of the hind limbs observed in the animals treated
with Harmidine {Group 1). The reduction in motor activity was nil in the
aniimals pretreated with Pyridoxine (group 4) and the animals did not show
any siga of tranquillity,

Stability of weight after the administration of the alkaleid over 2 period
of about six weeks shaw that it does not interfere with the nutrition or metabo-
lism of the animals. Absence of changes in the estrous cycle indicates that the
hormonal effects on the vagine at least is not cffected, Nothing can be said
gbout the effect of the alkaloid on the uterine muscle of such animals at preseat.
In in-vitto experiments, Harmidine has inhibited the effects of 5-HT on the
isolated rat wierus preparation {Qureshi er al. 1970, cited by Akhtar, 1971).

In rabbits treated with Harmidine hydrochloride 12 ug/kg of the body
_ weight, desynchronization of Electrogncephalogram (EEG) was obseryed upto
24 hours (Babar, 1972), It is evident from the results of the present studics
that Harmidine has its effects on multiple sites in the brain with multiple gctions.
The main site of action is most probably the brain stem reticuiar formation
and basal ganglion. Keeping in view the effects of the alkaloid produced in
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the above mentioned studics It can be said that Hermidine may prove an effective
antidepressant drug. Absence of its effects on respiration, heart rate, weight,
total 12ucocytes and erythrocytes count, haemoglobine, bleeding time, clotting
time, differential leveocyte count and urins cutput reflect that the alkaloid may
slso bz quite harmless.  But further siudies on cardiovascular system and
genitel tract and central nervous system are required before the final suggestion.

TaBLE 1. Latent period, peak and duraticn af various effects produced after
acferinistration of harmtidine hydrochloride 12 mglhe of body weight

i rals.

Effect Noted Latent Period Peal: Pruration
Shivering and Tremors 15 minputes 1 hour 2 howrs
Atatia 30 mirutes 1 hours 2 hours
Diarrhoea - JMminutes 2 hovrs 6 houts
Reduction in Motor activtiy 15 minutes 1 hour 4 hours
Loss of postural refex 15 minvtes — 2 hours

Respiratory rate . = —

Heart rate i e —
L Eye reflexes i - _
Diuresis _— — _

Rectal temperature 15 minutes — 4 houns
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TABLE 2. Effects of Harmidine Hydrochloride |2 mgikp of Body Weight (Subcutaneous) on Bleod in Rals

Total  Total Haeme- Differential levcocyte cound
o lzuzo-  erythro- globin in Blecding  Clotting S, ¢ e
Time interval Weight  cyta evie  GY%ec time time Lympho- Nevtro- Mone- Eosing- Baso-

count count of hlood {(Minutes) {(Minutes) cyic phil  cyte phil  phil

PRARMACOLOGICAL. SCREENING OF HARMIDINE

Zero minute 253.6 11705 8,21 89.3% 325 415 A2 646 1.1 1.1 0.93
{4 (0 {10} (10 {10} (10) (1) (0 e {10y (10
15 minutes 253.6 12080 8.21 90.2% 325 435 319 646 1.& 1.9 0.6
(10)  (10) (1) (0 (10) (10 (o (10) (10 (0 Q0
30 minutes 2536 11815 8.16 $9.2% 345 4.4 3.6 633 14 23 1.3
2 %) (9) N (9} (9) (% % {3 (%) (%)
60 minutes 253.6 11960 B.21 £9.8% 345 4.2 325 646 1.3 2.0 0.9
a0 o a0 0o (e 1o 00 a0 (10 (10
2 hours 253.6 9910 B.19 90.8% 425  4.32 3.6 641 1.1 23 12

L B § LU T ¢ 1)) (a0 I {10) oy {10 HHE (16) ﬁ._.u_u_

Note: The fipures in parcnthesis show the number of animals used.
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