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The pharmacological actions of the total extract of Withania ashwagandha Kaul, were
reported by Malhotra, Das , and DhaIIa (7,8). It was found to have sedative effect in
different species of animals, biphasic actions on various smooth muscles, prolonged hypoten-
sive, bradycardiac and respiratory stimulating actions. Subsequent investigations showed
that these actions of the total extract were due to its alkaloidal content. Withania ashwagandha
roots are known to possess a number of alkaloids (5, 13). It is possible that the variety
of pharmacological actions of the total alkaloids on different systems of the body might be due
to the presence of different alkaloids. The mechanism of hypotensive, bradycardiac and
respiratory stimulating actions of the total alkaloids was elucidated (10). The effects of total
alkaloids on different smooth. muscles and central nervous system have also been reported.
(11, 12). The present paper deals with the neuropharmacological actions of the three alkaloidal
fractions i.e. acetone soluble, alcohol soluble and water soluble of total alkaloids of Withania
ashwagandha.

MATERIALS AND METHODS

The total alkaloids from the roots of Withania ashwagandha were extracted by the method
described earlier (10). The total alkaloidal fraction was separated into three main fractions,
i.e. acetone soluble (75%), alcohol soluble (16%) and water soluble (9%).

(i) Acetone soluble alkaloidal fraction was used as 2 percent suspension in 10 percent
Propylene glycol using 2 percent gum acacia as suspending agent. Equivalent quantity of 2
percent gum acacia suspension in 10 percent propylene.glycol was always used for control ex-
periments. The effect of solvent control was found to be insignificant and hence omitted from
text.

(ii) Alcohol soluble alkaloidal fraction was used in 10 percent alcohol.

(iii) Water soluble alkaloidal fraction was used as aqueous solution. These fractions
were instilled in rabbits eye several times for period of ten minutes. There was no sign of
irritation of the conjunctival sac. All drugs were administered intraperitoneally unless other-
wise stated.

I. General effects on behaviour :
Adult albino mice (20-30 g), Albino rats (l00-200 g) and mongrel dogs (3.4 to 8.S

kg) of both sexes were employed. The alkaloidal fractions were used in graded doses.
General effects on behaviour were noted.
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2. Analgesic activity:
The analgesic activity of the alkaloidal fractions was studied in albino rats by the

tail-hot wire technique using an analgesiometer.

3. Anticonvulsant activity:
Effect of alkaloidal fractions was studied (a) on the supramaximal electroshock seizur

(extensor tonic spasm of hind leg) induced by a convulsiometer and (b) on the maximal che
shock seizures induced by 70 mglkg metrazol subcutaneously in albino rats.

4. Hypnotic potentiating activity:
The effect of alkaloidal fractions on the sleep induced by different anaesthetics was s

died. As soon as the mice had fallen asleep they were gently put on their backs. The ti
interval was noted when they spontaneously corrected their posture. This interval was tak
as sleeping time. Nine mice were used for each study. Since the peak hypnotic effect of
alkaloid was found to be 60 minutes (12), the fractions were also administered after 60 minut
Since water soluble and alcohol soluble fractions did not show any neuropharmacologi
actions further work was carried on acetone soluble fraction. Three sets of experiments w
performed. In the first set, the effect of acetone soluble alkaloidal fraction on the differ
doses of pentobarbital was studied in mice, whilst in the second group, the effect of diffe
doses of acetone soluble alkaloidal fraction on hypnosis induced by pentobarbital sodi
30 mglkg was studied.

In the last group, effect of acetone soluble alkaloidal fraction on the sleep induced
hexobarbital 75 mg/kg, ethanol 3 gm/kg and urethane 1.5 gm/kg was studied.

5. Body temperature:
The effect of acetone soluble alkaloidal fraction was studied on the rectal temperature

mice, recorded 0, 15, 30, 60, 90 and 120 minutes after the administration of alkaloids.

6. Effect of lysergic acid diethylamide and dibenzylene on hypnotic potentiating activity :
Effect of lysergic acid diethylamide (LSD) 1 uglkg, and dibenzylene (DBZ) 5 mglkg

studied on hypnotic potentiating action of acetone soluble alkaloidal fraction and res .
in mice. All the drugs were injected one hour prior to the administration of pentobarbi

RESULTS

A. ACETONE SOLUBLE ALKALOIDAL FRACTION:

1. General effects on behaviour:

(a) Rats and Mice-Acetone soluble alkaloidal fraction was injected in graded d
of 75 to 300 mglkg, In doses of 110 to 150 mglkg and above, the animals were more d
allowed free handling, preferred to sit quietly in corner, showed sluggish response to stim
diminished tone and decrease in spontaneous activity. Animals maintained power of eq
brium and righting reflex. The onset of action was within 15 minutes and lasted for 8 to
hours depending upon the dose. Animals abstained from food for 24 to 48 hours.
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(b) Dogs-In doses of 40-75 mg/kg, there was tachycardia, respiratory depression,
animal preferred to sit or lie down quietly in one corner. There was about 2°C decrease in
rectal temperature. In dose of 150mgjkg, there was marked depression of respiration, tachy-
cardia followed by bradycardia, animal was lying quietly, and there was marked decrease of
muscle tone and loss of equilibrium. Decrease of rectal temperature was 3°C. Duration
of effect was about 2 to 10 hours depending upon the dose. There was loss of appetite for 24
to 48 hours. The results are given in Table I.

TABLE I

Effect of Acetone Soluble Alkaloidal fraction in dogs
Dose No. of Heart rate Respiration Rectal Effect in

__ m~~/~k~g ~do~~~s ~T.~e~m~~~~~a~tu~re ~ __ ~ ~~~ __
40 2 Tachycardia Mild depression Decrease by Mild depression of general activity.

1°C Prefers to sit quietly. Very c0-
operative. No death.

General activity markedly depressed.
Prefers to lie in one corner un-
disturbed. No death.

Dogs constantly and severely scratch
the back of the head. Marked
depression of activity. Remain
lying down even on disturbing.
Dogs unable to stand. No death.

General Behaviour etc.

75 3 Slight tachy- Moderate/marked Decrease by
cardia depression r2,°C

150 2 Tachycardia Marked Decrease
followed by depression by 3°C
bradycardia

2, Analgesic activity:
In doses of 75 to 300 mglkg, acetone soluble alkaloidal fraction had no analgesic activity

in rats.

3, Anticonvulsant activity:
In doses of 75 to 150 mg/kg, acetone soluble alkaloidal fraction increased the total dura-

tion of convulsions induced by metrazoJ. It also significantly increased the death rate of
metrazol treated rats. Acetone soluble alkaloidal fraction had no effect on electroshock
seizures in doses of 75 mglkg, But in doses of 100 to 150 mg/kg, it prevented the extensor
tonic response of hind legs of rats, The results are given in Table Il.

TABLE IT

Effect of Acetone soluble alkaloidal fraction in Maximal Metrazol Seizures and Supra-maximal electroshock
seizures in rats

Maximal Metrazol Seizures Supra-maximal electro-shock seizures

Acetone soluble alka- No of Effect of ace-
loidal fraction Rats tone soluble

mg/kg alkaloidal
fraction

Effect of
acetone
. soluble
alkaloidal
fraction

Onset of
action

No. of
Rats

Duration
of action DeathsDeaths

0 6 0~6 7 0/7
7S 6 Aggravated- 06 6 No effect 0/6100 6 Aggravated 2/6 9 3/9 36 min. 3 hrs 0/9

125
protected+"

6 Aggravated 3/6 9 0/9 30 min. 3-4 hrs 0/9

ISO
protected

6 Aggravated 5/6 9 9/9 30 min. 3-4 hrs 0/9
protected

-The total duration of convulsions increased significantly as compared to control.
·-Extensor tonic spasm of hind leg protected.
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Volum
Numb

Effect

Sleeping time in minutes (Mean ~S.D.)

Control Pentobarbital Total alkaloid Acetone soluble Alcohol soluble Water soluble Con!

30 mg/kg 20 mg/kg 150 mg/kg 64 mg/kg 18 mglkg

Ace!
27.4~2. 7 44.72~2.4 51.7~1.4 24.72~5.28 26.17:4.7

r-eo.oor P <0.001 P;> 0.1 P;> 0.5
Rese

4. Hypnotic potentiating activity:
Acetone soluble alkaloidal fraction in doses of 150 mglkg

duration of sleep induced by pentobarbital in mice (Table Ill).
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TABLB III

Effect of total alkaloids and its three alkaloidal fractions (Acetone, Alcohol and water soluble) on the hypnosis induced
by pentobarbital sodium 30 mg/kg in mice

The effect of acetone soluble alkaloidal fraction 150 mgkg on varying doses of pento-
barbital sodium was not significant. The percentage of mice falling asleep did not change after
15, 20, 25 and 30 mglkg of pentobarbital sodium.

With different doses of acetone soluble alkaloidal fraction i.e. 40, 75, 110 and 150mgjkg,
there was marked increase in hypnotic potentiating activity of pentobarbital sodium.

Acetone soluble alkaloidal fraction significantly prolongs the hypnosis induced by
hexobarbital, ethanol and urethane (Table IV).

TABLE IV

Effect of Acetone soluble alkaloidal fraction 011 the hypnosis illduced by different anaesthetics in mice

Sleeping time in minutes (Mean~S.D.)

Pentobarbital
30 mg/kg

Hexobarbital
75 mglkg

Ethanol
3 mg/kg

Urethane
1.5 gm/kg

Control 21. t ~4.8

42.6:4.8
P<0.02

13.0:2.4

20.6:2.:5
P<0.05

11.3~2.8

24.2~2.6
P<O.OI

14.1:1.7

23.7:4.3
P<O.05

Acetone soluble alkaloidal
fraction 150mg/kg

5. Body temperature:
Acetone soluble alkaloidal fraction significantly reduced the body temperature of mice.

The onset of effect was after 15 minutes of drug administration and was maximum after 1 hour.

6. Effect of LSD and DBZ on hypnotic potentiating activity:
The results are given in Table V. Pretreatment of mice with LSD or DBZ did

not significantly alter the hypnotic potentiating activity of acetone soluble alkaloidal fraction.
On the other hand, LSD and DBZ significantly antagonised the hypnotic potentiating activity
of reserpine.
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TABLE V

Effect of LSD (1 micro gm/kg) and dibenzyline (5 mg/kg) on the Pentobarbital (30 mc/kg) hypnotic potentiating
activity of acetone soluble alkaloidal fraction and reserpine in mice

Sleeping time in minutes (Mean ==S.D.)

Pentobarbital Pentobarbital+LSD Pentobarbital+DBZ

Control 27.4==2.7 25.0==3.6 24.6==4.7
PI**:> 0.05 PI:> 0.5

Acetone soluble alkaloidal fraction 150 mg/kK 51. 7 ==1.4 54.8==7.0 57.9==3.1
p* <:0.001 P1:>0.OS PI:> 0.05

P<:O.01 P<:O.01

Reserpine 1 mg/lcg 47.S==2.1 29.'1==6.3 34.2==11.1
P<:O.OOI PI <:0.02 PI <:0.5

P <:0.02 P<:0.05

*Probability (P) of no difference in relation to control sleeping time.
"Probability (Pj) of no difference in relation to sleeping time of mice without LSD or DBZ.

B. ALCOHOL SOLUBLE ALKALOIDAL FRACTION:
In dose of 32 to 64 mglkg, there was no sedative effect on central nervous system and

general behaviour of rats and mice.
•It did not exhibit any hypnotic potentiating (Table Ill), anticonvulsant and analgesic

activity.

C. WATER SOLUBLE ALKALOIDAL FRACTION:
In doses higher than 5 mglkg, it produced a weak generalised sedative and depressant

effect on central nervous system, the effect was more significant with doses of 20 mgjkg, It
did not exhibit any hypnotic potentiating (Table Ill), anticonvulsant or analgesic activity.

DISCUSSION

In the present study, it has been found that most of the neuropharmacological actions
of the total alkaloids (Ashwagandholine) (12) are due to the acetone soluble alkaloidal fraction.
Other two fractions, i.e. alcohol soluble and water soluble alkaloidal fractions are devoid
of any neuropharmacological actions. In equivalent doses, acetone soluble alkaloidal fraction
is 1.15 times more active than the total alkaloids.

The nature of action of acetone soluble alkaloidal fraction is tranquillizer-sedative
type because the animals never passed to hypnotic stage. The effects do not seem to be due to
any generalised depression of central nervous system because the fraction had no analgesic
activity and did not protect rats against metrazol induced seizures but on the other hand, it
had aggravated the metrazol convulsions produced in rats. It resembles reserpine which _has
been shown to exacerbate metrazol seizures (4), but unlike reserpine, it protected. the rats against
electroshock seizures.

\
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Acetone soluble alkaloidal fraction has potentiated the hypnotic action of anaesthetics
belo tgi 19 to different chemical groups, i.e. barbiturates, ethanol and urethane. The hypother-
mic effect of acetone soluble alkaloidal fraction was maximum after one hour of administration
of t'n d ag, Mjlhot a et al. (12) have found out that ambient temperature has a great influence
o the degree of hypnotic potentiation by ashwagandholine. The same may be true for acetone
soluble alkaloidal fraction. This fraction like ashwagandholine (12) resembles many other drugs

\
i.e. reserpine, chlorpromazine (6), promethazine (2), thoridazine (14) and hersaponin (9). All
these drugs have been reported to produce hypothermia and prolong barbiturate hypnosis.

\ Like ashw igandholine (12), barbiturate hypnotic potentiating action of acetone soluble
alkaloidal fraction was not found to be antagonised by the serotonin-antagonist-LSD and
the sympatholytic agent-DBZ. LSD and DBZ have been reported to antagonise the barbi-
turate hyp -iotic pote ttiating action of reserpine (I), acorus oil (3) and hersaponin (9) without
affecting the potentiating action of chlorpromazine (1). Acetone soluble alkaloidal fraction did
not significantly affect the threshold hypnotic dose of pentobarbital sodium in mice. Like
;,U'1W,L3:l.yi'1oli~ (12), it dO;H not increase the brain se uitivity to pentobarbital sodium.
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The press rt study in.licates that the acetone soluble alkaloidal fraction is responsible
for the neuropharmacological actions of the total alkaloids of Withania ashwagandha.

10.

SUMMARY 11.

Effect of the three alkaloidal fractions, acetone soluble, alcohol soluble and water soluble
01 total alkaloids of Withania ashwagandha has been studied on the central nervous system..
Acetone soluble alkaloidal fraction had a mild depressant effect on the central nervous system
(tranquillizer-sedative type) in dogs, albino rats and mice. It exacerbated the convulsions
produced by metrazol but protected against supra-maximal electroshock seizures in rats. It
had no analgesic activity in rats. It produced hypothermia in mice. There was potentiation
of barbiturate, ethanol and urethane induced hypnosis in mice. The potentiation effect could
not be antagonised by lysergic acid diethylamide and dibenzyline. The alcohol soluble and
water soluble alkaloidal fractions did not exhibit any significant neuropharmacological actions.
These alkaloidal fractions are also devoid of any irritant effect on mucous membrane.

12.

13.

14.
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