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Withania somnifera
1.0 INTRODUCTION

Ashwagandha was considered as an important drug from time immemorial, and has
been referred to as such in ancient ayurvedic literature. The word ashwagandha
indicates the equine odour of the plant. The root is widely used in ayurveda and was
prescribed for hiccup, female disorders, cough, rheumatism and dropsy, and as a
sedative in cases of senile debility.

The roots are collected from both wild and cultivated plants. The cultivated plants are
reported to differ from the wild ones not only in their morphological characters but
also in their therapeutical action, though the alkaloids present are the same in both. In
view of this some botanists have differentiated the cultivated from the wild one and
have given it a new specific name, Withania ashwagandha Kaul.

2.0 BOTANY 21,27,28,45.63

21 = TAXONOMY

Family *  Solanaceae
Genus Withania
Species :  sommifera

Botanical Names _
Withania somnifera Linn. ; Physalis somnifera Linn.; Physalis flexuosa Linn,;
Physalis arborescens Thunb.; Physalis tomentosa Thunb.

Other names -

Sinhala : Amukkara, Asgondu

Tamil : Amukkiray, Asubam, Ashvagandi
English : Winter Cherry, Indian Ginseng
Sanskrit : Ashvagandha

Trade Name Ashvagandha

22 PLANT DESCRIPTION

A small, semi-shrubby perennial herb with long tapering roots and branched stems
covered with mealy-stellate pubescence about 30-150 c¢m in height. Leaves are
simple, alternate, often in unequal pairs, ovate, 5-8.7cm long: suddenly tapering to
base, subacute, entire, shining and apparently glabrous but really covered with minute
stellate or scaly hair, rather thick. Those in floral region are smaller. Flowers are
regular, bisexual, small, pale green or lunid-yellow, on short pubescent pedicels,
usually about 5 in umbellate cymes, sepals 5, fused into a companulate. Fruit is a
small berry enclosed in an inflated membranous calyx about 6-7mm across, green
when unripe, orange-red when mature. Slightly 5-angled pointed by connivent
segments, scurfy pubescent, 1 chambered. Numerous small capsicum like seeds are
yellow in colour.



3.0 HABITAT 2127463

It is a cosmopolitan plant and grows throughout the drier and sub-tropical parts. of
India, Sri Lanka, Mediterranean regions, Cape of Good Hope and South Africa. It is
a common weed on cultivated land in Sri Lanka. e am

4.0 AGRONOMY !-20:38:40.69
4.1 SOIL AND CLIMATE

Withania somnifera is a herb that grows well in the dry zone in Sri Lanka. It can be
cultivated in soils that are unsuited for other crops and requires little care. :

It can be easily cultivated with seeds. Seeds from well matured berries should be
first washed with diluted condese (diluted K1.) solution. They are sown broadcast in a
nursery just before onset of rainy season. Five kilograms of seeds are sufficient to
provide seedlings for a hectare.

In recent studies, seeds of Withania somnifera had exhibited 70-80% germination
with the application of indole acetic acid (IAA), Gibberellic acid or thiourea alone or
.in combination with mechanical scarification at 25°C. Nutrient solution and soaking
in water alone or subsequent to mechanical scarification enhanced the germination to
over 50%. The germination was better at pH 7 in surface sown seeds and at field
capacity in water saturated conditions.

Maximum germination was also found in seeds exposed to 8 h darkness, ‘and
minimum in those seeds exposed to 10 h light and 14 h total darkness. Germination
was maximum in blue light followed by green light and minimum in red light.

Field Planting

When the seedlings are sufficiently tall, about 10 cm they are ready to plant in the
field. They are planted in holes about 30-45 cm deep and at a distance of 60 cm x 60
cm. The holes should be filled with soil well mixed with compost and dry cow dung
before planting. Plants should be watered daily in the early stages. But it is not
necessary after they have grown. Excessive rain is harmful, as it leads to excessive
weed-growth.

42  MANURING

Fertilizer should be added in 3 stages :
(1)  Six months after planting

(2)  Ten months after planting

(3)  Fifteen months after planting

One to two coconut shells full of dry cow dung and compost are added round the plant
in 180-240 cm radius and the soil is loosened.



Nitrogenous fertilizers promote heavy leafy growth with low yield of roots. But field
trials have shown that the highest root yield of 6.81 g/ha was obtained by fertilizing at
30kg N/ha. ‘

43  HARVESTING

Harvesting should be done after 18 months. Sometimes the time period can vary due
to climate conditions.

Recent experiments have shown that the green yield was highest at full bloom and
alkaloid contents were highest at the beginning of flowering.

The harvesting is done by uprooting the whole plant. Roots are separated from the
aerial parts by cutting the stem about 1-2 cm above the crown. They are then
transversely cut into smaller pieces for drying. Occasionally, the roots are dried
whole. Drying is.done in mild sun or in the shade.

The dried whole roots undergo cleaning, trimming and grading before dispatch. They
are beaten with a club to remove adhering soil and thin lateral rootlets. The main tap
root may be cut into transverse pieces. Then it is carefully hand-sorted into four
grades, based on thickness and uniformity of pieces. The fourth grade consists of thin
-and wiry roots, rarely exceeding 3 mm diameter and are practically useless as a drug.

44  TISSUE CULTURE OF Withania somnifera

Tissue culture of Amukkara is done at Plant Genetic Resources Centre at Gannoruwa,
Peradeniya. Axillary buds, terminal buds, leaf pieces of the plant are used as
explants. A medium containing benzyl amino phurin (BAP) (1mg/l) and naphthalene
acetic acid (NAA) (0.1 mg/1) is used to obtain multiple shoot. This, when transferred
to Murashige & Skoog’s (MS) with NAA (1mg/1) gives rooted plantlets. The plantlets
then can be transferred to soil under controlled conditions.

In Bhabha Atomic Research Centre, India, tissue cultures were established from
axillary meristems of the plant. Morphogenetic responses of the cultures were
influenced by growth hormones. The explants in Murashige & Skoog’s (MS)
medium is used to obtain multiple shoots and rootings in MS + coconut milk (10%).
The callus formation was done in MS + 2 4-dichlorophenoxyacetic acid (2.0ppm).
Here the callus cultures failed to synthesize withanolides. But the multiple shoot
cultures synthesized significant levels of withanolides and their concentrations varied
with different growth hormones. :

The plant is highly polymorphic and exhibits great genetic diversity in nature.
Different chemotypes of Withania somnifera have been found to occur in Israel. They
show a definite geographical distribution, but no morphological differences. The
difference between these chemotypes resides in the substitution pattern of the
withanolides.

Indian. plants differ from the known chemotypes of Israel in fhe composition of
withanolides. A different pattern of withanolides was found in the South African
plants. :



4.5 DISEASES AND PESTS %%

Damping off is a major disease of Withania somnifera which results in heavy seedling
mortality. Dithane M-45 at 0.5% concentration used as seed dressing and soil
disinfection were found to be most suitable for this disease.

Under field conditions, the plant is subject to leaf blight, die back seed rot and
infestation by mites, aphids and ladybird beetle (Epilachna vigintioctopunciata).
Cultivated types were found more susceptible to fungal inflections, whereas wild
types were prone to mites and insect pests.

A combination of 0.5% malathion and 0.1-0.3% Kelthane as foliar spray at 10-15 day
intervals was found highly useful against mites and insect attacks. Leaf blight is
checked to some extent by 0.3% Dithane M-45 foliar sprays.

5.0 CHEMISTRY OF PLANT 9,10.14,28,41,50,63.100,119
5.1 CHEMICAL CONSTITUENTS OF PLANT

Steroids

24-ethyl cholest-5,22-dien-33-01

24-ethyl cholest-5-en-33-01

24-ethyl cholest-5(z),24(28)-diene-33-01

24-methyl cholesta-5,24(25)-diene-3$-01
20,28-dihydroxy-1-oxo-witha-2,5,8(14),24-tetraenolide
Withaferin A

Withaferinil

Withaferinol A

Withanolide D

10. S-dehydroxy withanolide R

11. Withasomniferin A

12. 27-hydroxy.3-ox0-22(R)-witha-1,4,24-trienolide (Wlthasomldlenone)

B0 =] Qv Lh b 9 B
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Mineral elements from dried plant material

Ca - 1.282% Cu - 0.00053% Fe - 0.02654%
Mg - 0.0993% Zn - 0.0036% Ba - 0.00019%
K - 0384% Na - 0.04% Al - 0.0794%
Ce - 0.0246% Sr - 0.0548% A% - 0.00007%
Co - 0.00017% Ag - 0.00003%

52  CHEMICAL CONSTITUENTS OF LEAVES

Withania somnifera shows a chemical variability, particularly noticeable in the case of
leaves. The leaves of the plant from different habitats contain different withanolides.
There seems to be a greater concentration of withanolides in the leaves at the stage of
maximum vegetative development.



Steroids
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24,
25.
26.
27.
28.
29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

4, 20a~(R) — With-2-enolide
4B-hydrozy-1-ox0-58,603-epoxy-with-2-enolide
10t,3B,5a-trihydroxy-6a., 7a-epoxy-22(R)-with-24-enolide
5a,27-dihydroxy-1-oxo0-6a, 7a-epoxy-22(R)-witha-2,24-dienolide
48,200 -dihydroxy-1-ox0-5,6B-epoxy-witha-2,24-dienolide
140a-hydroxy withanolide D

17a-hydroxy withanolide D

27-hydroxy-withanolide D

7B-hydroxy-withanolide D

2,3-dihydroxy-withanolide D

. 5a,17a~dihydroxy-1-oxo0-6a, 7o~epoxy-witha-2,24-dienolide

4B,17a-dihydroxy-1-ox0-58,6p-epoxy-22(R)-witha-2,24-dienolide

. 5,27-dihydroxy-1-ox0-5f3,6B-epoxy-22(R) —witha-2,24-dienolide

5,20(R)-dihydroxy-1-oxo0-6a., 7a-epoxy-5o-witha-2,24-dienolide

. 4B-hydroxy-1-ox0-58,6B-epoxy-22(R)-witha-2,14,24-trienolide
. 17a,27-dihydroxy-1-ox0-22(R)-witha-2,5,24-trienolide

. Ta,27-dihydroxy- 1 -ox0-22(R)-witha-2,5,24-trienolide

. 5a,170-dihydroxy- 1 -oxo-witha-2,6,24-trienolide

5,17-dihydroxy-1-ox0-6a., 7a-epoxy-22(R)-2,6,24-trienolide

. 17,27-dihydroxy-1-ox0-22(R)-witha-2,5,24-trienolide
. 17a,27-dihydroxy-1-0x0-20(R),22(R)-witha-2,5,14,24-tetranolide(withanolide N)
. 4B,17a-~dihydroxy- 1-0x0-20(R),22(R)-witha-2,5,8(14),24-tetranolide(withanolide

0)

Withanolide E
4B-hydroxy withanolide E
Withanolide F
Withanolide G
Withanolide H
Withanolide J
Withanolide K
Withanolide L
Withanolide M
Withanolide P
Withanolide Q
Withanolide R
Withanolide S

Withaferin

Withaferin A

27-deoxy withaferin
14a-hydroxy-27-deoxy-withaferin A
17a-hydroxy-27 deoxy-withaferin A
2,3-hydro withaferin A
dihydro withaferin
withanicandrin
[-sitossterol
4-deoxy-physalolactone
Somnisol



47. Somnitol
48 Withacnistin

Alkaloid
1. Withasomnine

Amino acids

1. Glycine 5. Cystine

2. o-ananine 6. Glutamic acid

3. o-alanine 7. Proline

4. Teytophane

1. Withanic acid 3. Condensed tannins

2. Flavanoids 4. Chlorogenic acid

1. 6,8-dihydroxy kaempferol-3-rutinoside 5. Quercetin

2. Quercetin-3-0-rutinoside 6. Quinic acid

3. Quercetin-3-rutinoside-7-glucoside 7. 4-0-caffeoylquiuic acid
4. 4-5-0-caffeoylquinic acid

From the leaves of chemotype III from Israel, several chlorinotral withanolides have
been isolated.

1. 4-D-deoxyphysalolactone

2. 5B-0H-6a-Cl-Withanolide D

3. 6B-0H-5a-Cl-Withanolide E (Withanolide C)

5.3 CHEMICAL CONSTITUENTS OF ROOT

The roots are dark brown with creamy interior. They are straight, unbranched and
conical. The main roots bear fibre-like secondary roots. The pharmacological
activity of the roots is due to the presence of alkaloids. The total alkaloid content of
the Indian roots has been reported to vary between 0.13 and 0.31% though much
higher yields have been recorded elsewhere. The variations in the yield might be due
to factors, such as methods of isolation used, variability in species, environment and
wild or cultivated forms.

Alkaloids

1. Anaferine 7. Anahygrine

2. Choline 8. Cuscohygrine
3. lso — pelletierine 9. 3-troppyl tigloate
4. 3o-tigloyl-oxy-tropane 10. Tropine

5. Pseudo-tropine 11. Withasomine

6. Visamine 12. Nicotine



Steroids

1. 5a,17a-dihydroxy-1-oxo-6a, 7a-epoxy-22(R)-with a-2,24-dienolide
2. Withaferin A 4. Withaniol

3.  Withanolide 5. B-sitosterol

Amino acids

1. Glycine 5. Aspartic acid
2.  Tyrosine 6. Alanine

3. Proline 7. Tryptophan
4.  Glutamic acid 8.

Cystine

Fatty acids

starch

reducing sugars

essential oils

5.4 CHEMICAL COMPOSITION OF SHOOT

1. Withanone 4. Withanolide D

2.  Withanolide E 5. Withanolide G
3.  Withanolide 1

5.5 CHEMICAL COMPOSITION OF SEED AND SEED OIL

Specific gravity 31 ° C - 0.8957

N* . 1.4660

D
Acid value - 2.8
Iodine value - 158.2
Free fatty acid - 14%
Lauric acid - 0.07%
Myristic acid - 0.14%
Palmitic acid - 17.45%
Stearic acid - 3.71%
Oleic acid - 20.18%
Linoleic acid - 58.82%

Withanolid WS 1
Withaferin A

5a, 17a-dihydroxy-1-oxo0-60., 7a-epoxy witha-2,24-dienolide



Withaferin A

Withanolide D



Withanolide E

(-) — Anaferine

@)
N
' H H
CH3 CH3
Cuscohygrine



N\N

Withasomnine

Figure 1. Chemical Constituents of Withania somnifera

6.0 BIOLOGY AND HEALTH ASPECTS 219283031.41.45,59.63,68,101,113,114,115,119
6.1 BIOACTIVITY OF Withania somnifera

Withania somnifera is reported to be abortifacient, adaptogenic, alterative,
amoebicide, antiarthritic, antibiotic, anti-inflammatory, anti-tumor, anodyne,
aphrodaisiac, astringent, bactericide, contraceptive, diuretic, emmenagogue,
fungicide, hypotensive, narcotic, pediculicide, poison, sedative, spasmolytic and
tonic.

The total alkaloids produced a taming and a mild depressant effect (tranquillizer-
sedative type) on the central nervous system in several experimental animals. The
neuro-pharmacological activity was accredited to the acetone-soluble fraction of the
total alkaloids. In another experiment, the depressive effect was attributed to the
basic alkaloids in the roots.

For its central nervous system (CNS) depressant properties, Withania somnifera is
used in the Indian system of medicine for insanity, epilepsy, and hypertension. The
methanolic extract of its roots has been shown to potentiate pentobarbitene-induced
hypnosis and pentylenetetrazol (PTZ) - induced seizure latency. In the kindling
model of epilepsy, mice pretreated with Withania somnifera root extract experienced
a significant protection.

Ashwagandha also show CNS effects including antistress, antianxiety and CNS
inhibitory putative neurotransmitter GABA or the anxiolytics benzodiazepines.

The total alkaloids showed relaxant and antispasmodic effects against several
spasmogens on intestinal, uterine, bronchial, tracheal and blood-vascular muscles.
The pattern of smooth muscle activity of the alkaloid was similar to that of papavorine
which suggested a direct musaculotropic action. This activity lends credence to the
use of ashwagandha in asthma and as a uterine sedative in ayurvedic systems of
medicine.

The plant extract induced a significant decrease in the arterial and diastolic blood
pressure in 'normotensive’ pentobarbital anaesthezied dogs. It also prevented the

10



hypotensive effect acetylcholine and increased the hypertensive effect of adrenalme
and increased the hypertensive effect of adrenaline.

Alkaloids of roots exhibited prolonged hypotensive, bradyeardiac and respiratory-
stimulating action in dogs. The hypotensive effect is due mainly to autonomic
ganglion-blocking action.

Vasamine, an alkaloid, prolonged hexenal-induced sleeping time, and had
hypothermic and nicotinolytic effects in mice. (LDso in mice is 125 mg/kg body wt.)

Alcoholic extract of the drug produced good response against mouse tumor, sarcoma
180. In combination with y-radiation and hyperthermic treatment, ashwagandha
significantly increased the tumor case, growth delay of partially responding tumors
and animal survival.

Experiments on the tumor inhibitory effects of the crude root extract and a purified
compound, withaferin A, using two transplanted mouse tumors in vivo and a
mammalian cell line in vitro, produced a cytotoxic effect and inhibited tumour
growth. The effect increased with the drug dose. Mice tolerated daily doses of
750 mg/kg body weight, for 10-15 days without any adverse health effects.

Withaferin A inhibited the growth of Ehrlich carcinoma in Swiss mice and rendered
the cured animals refractory to reinoculation with the same tumour regression during
withaferin A treatment. This was found to be due to immune activation characterized
by the presence of circulating antibodies with cytotoxic properties towards Ehrlich
ascites cells.

Withaferin A and withanolide D (40 pg/ml) inhibited RNA formation by sarcoma 180
tumour cells whereas withaferin A inhibited formation also, withanolide D caused a
slight stimulation of protein synthesis.

The plant extract is active against Entamoeba histolytica and against Ranikhet and
vaccinia viruses. The leaf and root have shown marked antibiotic activity against
Staphylococcus aureus, the leaf being the more active.

Withaferin A, 4B-hydroxywithanolide E and Withaphysocarpin exhibited a significant
antibacterial effect against gram-positive organisms at 6-100 pug/ml concentration,
while 27-deoxywithaferin  A,2,3-dihydrowithanolide E, withanolide E and
withacandrin were active at 100-200 pg/ml.

The plant has milk clotting properties. The possibility of its use in cheese-making has
been discussed.

When alcoholic extracts from the roots of Withania somnifera were screened for their
acute (24 h) toxicity in conventional swiss albino mice and subacute toxicity
(30 days) in wistar rats, a single intraperetoneal injection of 1100 mg/kg of the
extraction in mice did not produce any deaths within 24 h, but small increases led to
mortality. The LDsq value was calculated as 1260 mg/kg body weight.

A recent study in investigating the immunomodulatory effects of Withania in animal
models showed that it may act as an immuno-stimulatory agent even in healthy

11



individuals, and support the traditional use of the herb in various immunological and
other disorders, and as a health tonic for normal individuals.

Methanol extract of Withania somnifera roots inhibited the specific binding of {3H}
GABA. And {35S} TBPS, and enhanced the binding of {3H} flunitrazepam to their
putative receptor sites. In functional studies utilizing 3¢Cl-influx assay in mammalian
spinal cord neurons, an extract of Withania somnifera root increased ®Cl-influx in
the absence of GABA. This effect on **Cl-influx was blocked by bicuculline and
picrotoxin, and enhanced by diazepam. These results suggested that an extract of
Withania somnifera contains an ingredient which may possess GABA mimetic
activity. '

Table 1 : Antibacterial activity of Withania somnifera

Extract Medium Dose Organism
Acetone Agar plate 50% conc” Neurospora crassa
Methanol Agar plate - Escherichia coli
Methanol Agar plate - Proteus vulgaris
| Methanol Agar plate - Pseudomonas aeruginosa
Methanol Agar plate - Salmonella species
Methanol Agar plate 5.0 mg/ml Staphylococcus aureus
: 50.0 mg/ml
Chloroform Agar plate 50.0 mg/ml Staphylococcus epidermidies
Chloroform Agar plate 5.0 mg/ml Bacillus subtilis
. 1.0 mg/ml
Chloroform Agar plate 5.0 mg/ml Staphylococcus aureus
1.0 mg/ml
Chloroform Agar plate 5.0 mg/ml Staphylococcus epidermidies
1.0 mg/ml
Methanol Agar plate 20.0 mg/ml
5.0 mg/ml Bacillus subtilis
5.1 50.0 mg/ml
Methanol Agar plate 5.0 mg/ml Staphylococcus epidermidis
20.0 mg/ml
Pet.ether Agar plate 10.0 mg/ml Staphylococcus aureus
5.0 mg/ml
Pet.ether Agar plate 10.0 mg/ml Staphylococcus epidermidis
5.0 mg/ml
Pet.ether Agar plate 5.0 mg/ml Bacillus subtilis
10.0 mg/ml
*Chloroform Agar plate 4.0 mg/ml Escherichia coli
*Ethanol Agar plate 4.0 mg/ml \ Bacillus subtilis
(95%)
*Ethanol Agar plate 4.0 mg/ml Shigella dysenteriae
(95%)
*Hexane Agar plate 4.0 mg/ml Escherichia coli
*Hexane Agar plate 4.0 mg/ml Salmonella typhosa
*Hexane Agar plate 4.0 mg/ml Shigella dysenteriae

* weakly active

12




Table 2 : Antiviral activity of Withania somnifera

Extract Medium | Do#e/conc. : Organisin
Ethanol-water Cell culture SO.C mcg/ml Ramikheet virus
Eg;llﬁln)ol-water Cell culture 50.0 meg/ml | Vaccinia virus

(l; 2 Plant pathogens - Spinach mosaic virus

Table 3 : Anti-yeast activity of Withania somnifera

Extract Medium Dose/conc. Organism

Methanol Agar plate 50.0 mg/ml Canolida albicans

80% ethanol Agar plate 1.0 mg/ml Canolida albicans

95% ethanol Agar plate - Canolida albicans
Chloroform Agar plate 10.0 mg/ml Canolida pseudotropicalis
Methanol Agar plate 10.0 mg/ml Canolida pseudotropicalis

Table 4 : Anti-fungal activity of Withania somnifera

Extract Medium Doseé/conc. Organism

95% ethanol Agar plate 50% Neurospora crassa
3 610) Agar plate 50% Neurospora crassa
Acetone Agar plate 50% Neurospora crassa

6.2 ETHNOMEDICINE 626372119
6.2.1 HOME REMEDIES

The Indian name for Withania somnifera, “Ashwagandha” refers to the smell and
strength of a horse.

Ashwagandha is a folk remedy for adenopathy, antheax, arthritis, asthma, bronchitis,
cancer, canolida, cold, cough, cystitis, debility, diarrhoea, dropsy, dyspepsia, erysipelas,
fever, furuncle, gynacopathy, hiccups, hypertension, inflammation, lambago, maramus,
nausea, piles, proctitis, psoriasis, rheumatism, ringworm, scabies, senility, smallpox,
sores, syphilis, tuberculosis, tumours, typhoid, uterosis and wounds.

The Zulu give an enema of decorticated root to feverish infants. The Tangannyikans use

the root as a sexual stimulant and ecbolic. The Masai use the leaf juice for
conjunctivities.

13



The Transvaal Sotho administers it to tone up the uterus in a woman who habitually
miscarries and in order to remove retained conception products. They also take an
infusion of the bark for asthma and apply an ointment of the leaf to bed-sores.

The plant has been widely used as a remedy for syphilis throughout Griqualand East, and
Natal. It is also an African remedy for typhoid fever. In the Punjab, and possibly also in
Sinol, the root has occasionally been employed to produce criminal abortion.

The Swati administer a decoction of the root and leaf in the treatment of infections and
eruptive diseases, such as smallpox. The Zhosa make an ointment for wounds and sores
by boiling the leaves in fat and administer a decoction of the root bark in asthma and
other chest complaints. The green berry is bruised and rubbed into ringworm in both
human beings and animals. A decoction of the root is administered for black gall-
sickness.

The European in the free state applies a leaf paste to erysipelas, takes a decoction of the
root for chest complaints and uses a decoction of the leaf externally and internally in the
treatment of haemorrhoids.

Trebut records excellent results as a hypnotic from the use of an alcoholic preparation in
emphysema, alcoholism and pulmonary tuberculosis.

The powder of the root mixed with ghee and honey in equal parts in recommended for
importency or seminal debility, it is also to be taken in the evening, followed by milk. As
nutrient and health restorative to the pregnant and old people a decoction of the root is
recommended, or its powder with milk may be taken.

For bloody discharge, leucorrhoea etc., ashwagandha powder 45 grains and sugar candy
1 told is given in cow’s milk, morning and evening till cure is obtained. For
spermatorrhoea, loss of strength etc., a powder consisting of ashwagandha, sugar, ghee,
honey and long pepper is to be given daily, with milk and rice diet.

For lumbago, pains in the loins or small of the back, powder of ashwagandha and sugar
candy, in ghee is recommended. For scrofulous and other glandular swellings fresh green
roots, reduced to a paste with cow’s urine or with water is heated and applied to the parts
affected.

To improve thp nutrition of weak children, roots, reduced to a paste is given with milk
and clarified butter for a fortnight.

For control of leprosy and leucoderma, about 15 g of root powder is taken twice, daily
with honey, and a paste in mustard oil is applied to the affected part.

Whole plant extracts are applied to skin as a skin cleanser.
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In Israel, Withania somnifera is used widely, Cataplasm of fresh crushed leaves and fruits
is applied externally for the cure of open wounds. Crushed leaves with olive oil are
applied on swellings. Poultice of fresh leaves is applied or massaged with olive oil for
rheumatism. Cataplasm of crushed leaves is applied on the affected organs for analgesic
of external pains and inflammations and as a sedative.

6.2.2 AYURVEDIC PREPARATIONS ¢7?

Withania somnifera is tikta, kashaya, rasam ushna veeryam, katu vipakam, kapha vata
haram. '

Indications: Vaanam, visham, aphrodisiac, strength giving, complexion improved, in
kasam, soola, pandu, white leprosy, pruritis, karappan and fatigue.

Ashwangandha is mentioned as an important drug in the ancient Ayurvedic literature. It
consisted of the roots, which were prescribed for hiccup, female disorders, cough,

rheumatism and dropsy, and as a sedative in cases of senile debility.

Table S : Some ayurvedic preparations using Ashwagandha

Preparations Uses

Ashwagandha-arishtaya For nervousness, palpitation, tremors,
headaches, anorexia, dyspepsia, fatigue

Ashwagandha rasayana

Ashwagandha gritha For rtheumatism, As a tonic
Ashwagandha oil As a tonic
Balarishtaya As a tonic, For rheumatism

Siddhajeevamurtha syrup
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