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ANALYTICAL STUDY

¡ryavaidyan, Vol XXXI, No. 2,  November 2017 - January 2018, Pages 05 - 10

Contemporary and extended use of K¿°ra in medical and

surgical practices - a prospective analysis
Sreekumar T.

ABSTRACT: K¿°ra is one of the medicinal preparations from the treasure of °yurveda having versatile
benefits.1 However, it is scarcely used for management of medical and surgical conditions now, except by
certain individual practitioners, whose use is also restricted to its external application in surgical domains.
This article scrutinizes the merits of various types of k¿°ra and tries to contemporarize its use in diseases
where it is classically indicated besides exploring the possibility of its use in conditions which are not
amenable to conventional therapies.

Key word: K¿°ra

Introduction

The use of herbs and plants in the preparation of water

soluble alkaline preparations is described in all the
B§hattray¢ treatises of °yurveda and Cakradatta.2,1a,3,4

Suøruta and V°gbha∂a even describe its method of
preparation in finer detail.2,1a The types of k¿°ra,
indications of each variety, contraindications and
potentially harmful effects - all are portrayed.2,1a

Despite the theoretical explanations of its use, the
clinical use of k¿°ra is on the decline for many decades
now except for the preparation of k¿°ras£tra which
is only one of the means of its use.1b,4 It is one of the
preparations that can be made and used economically,
as the quantity used is minimal. This article tries to
probe and table the scientific rationale in its make
and use and potentiality for diversification of its use.

Definition and word derivation: K¿°ra is defined as
the one which melts, destroys, disintegrates, injures
or kills.1c The first syllable, 'k¿a' itself is indicative of
destruction or disappearance.1c,2 There are people of
the east who pronounce k¿°ra as k°ra, which also
means alkali. The word 'c°ram' used in Malayalam
to denote ash is also related to k¿°ra both in pronun-
ciation and word meaning. Its functions are
k¿ara∏a1c,2 (to melt away, perish or to waste off) and

k¿a∏ana (to break, cut or to injure). The word is related

with k¿a∏a (an instant, a moment) and with k¿°Ωana

(to wash, clean and to make purified). As of its rasa

(taste), it is related to lava∏a (salt) and ka∂u (acrid),3a

so much so that there is resemblance between even

the functions of k¿°ra and these rasas.3a Chemically,

k¿°ra is alkaline.5 However, methods to assess the

potency of various k¿°ra preparations based on

measurement of pH have not been successful.5 Hence,

k¿ara∏a (causticity) is a property independent of its

alkalinity.5 Thus, even potent inorganic alkalies

cannot perform the fine-tuned functions of k¿°ra in

the specific removal of unwanted tissue.

Classification: K¿°ra is classified2 into m§du,

madhyama and t¢k¿∏a. The three varieties have

differences in preparatory modes, indications and

methods of pharmacological action.2,1a K¿°ra is again

classified into p°n¢ya and pratis°ra∏¢ya.2,1a

M§duk¿°ra is just the user synonym of p°n¢yak¿°ra

(the k¿°ra variety for internal use after dissolving in

water).1a Pratis°ra∏¢yak¿°ra is an umbrella

terminology for madhyama and t¢k¿∏ak¿°ras with

slightly different actions;2,1a both being indicated for

external use only.2,1a P°n¢yak¿°ra and

pratis°ran¢yak¿°ra are different in their basic
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chemistry, storage and activity.

Preparation

1. Classical method

a) M§duk¿°ra:  K¿°ra is to be prepared from herbs, it
(m§duk¿°ra for use as p°n¢yak¿°ra) being the soluble
residue of the ash of burnt herbs.2,1a Although any
single herb or its individual parts or a group of herbs
can be taken for this purpose,2,1a the classical texts
identify certain specific plants for making k¿°ra.2,1a

This is independent of its alkalinity or acidity, as some
of the herbs or other ingredients so suggested (e.g.
snuhi, cow's urine, etc.) are even acidic in nature.2,1a

From the available descriptions in classical literature,
it can be assumed that only fresh and un-dried2,1a herbs
should be used for preparing k¿°ra. The raw drug is
burnt (if more than one drug, each is to be burnt
separately), ash collected and mixed in 4 times of
liquid (either water or a mixture of water and cow's
urine in equal proportions).2,1a This mixture is filtered
many times till it becomes clear2,1a and is set to boil in
a large iron caldron till it attains reddish tan and
semisolid consistency.2,1a

b) Madhyamak¿°ra: Addition of fried sudh°bhasma
øarkar° (fried limestone) and some other similar
contents makes the m§duk¿°ra more potentiated to
madhyamak¿°ra.2,1a

c) T¢k¿∏ak¿°ra: Addition of paste of l°¥gali
(Gloriosa superba), citraka (Plumbago zeylanica),
ativi¿a (Aconitum heterophyllum) etc. makes the
madhyamak¿°ra even more potent, to be t¢k¿∏a
k¿°ra.2,1a This variety is fit for use only after 7 days of
its make.

2. Practical method

a) M§duk¿°ra for internal use (p°n¢ya): Any single
herb or its part may be taken. In instances, a drug
group of similar properties can also be taken.2,1a The
selection of the drug is according to its desired action,
each drug exhibiting different pharmacodynamics
when administered internally in k¿°ra form. The drug

for making k¿°ra is to be taken un-dried itself. This
ensures enhanced action on internal use, besides
minimizing wastages in ash. The yield of ash will be
only 5 to 8 % of the drug taken; this grossly depends
on the water content in the herb before burning. Ash
yield will also depend upon the bhautik constitution
of the herb - the more p°rthiva the herb is; the better
would be the ash yield. The ash procured should be
mixed well with six times by volume of water and
allowed to sediment. (Cow's urine is usually not
added, unless warranted). The liquid should be
strained after minimum 4 hours undisturbed standing,
with a clean cloth devoid of starch and only clear
alkaline liquid is harvested. The process is repeated
on mixing the sedimented ash of the previous straining
with fresh water till all the dissolved alkali is got.
The solution strained should be clear without any
supernatant or sedimented materials - usually
straining should be repeated for 3-4 times to obtain
all the solutes. All the filtrates are mixed and boiled
in a stainless steel vessel (not in aluminum or copper
vessels) till dry. The residue is procured and stored
for use in powder form. In short, m§du(p°n¢ya)k¿°ra
is just the organic salt extracted out of a plant product.

b) Madhyamak¿°ra for external use (pratis°ra∏¢ya):
When the filtrate as per 'a' cited just above has been
reduced over fire to 10% of its original volume, fine
powder of fried conch shell is added in proportion of
10% the weight of ash initially taken and stirred well
with a ladle over mild fire. The fire should be put off
when the preparation just attains the consistency of
condensed milk - solidification makes it useless. If it
is going to solidify, distilled water may be
immediately supplemented and stirred well to prevent
the whole preparation going futile and taken off the
fire. A short period afterwards, a layer of water will
be formed at the top, this being called k¿°rajala. (The
preparation should be incremented with distilled
water in hot seasons to prevent drying up by
evaporation). The shelf life of this product is infinite,
so long as it never dries up - this is to be stored in

Contemporary and extended use of K¿°ra in medical and  surgical practices - a prospective analysis
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semisolid form only. This is not to be used internally
because of its corrosive nature.

c) T¢k¿a∏ak¿°ra for external use (pratis°ra∏¢ya): If
the juice extracted out of a paste of citraka is added to
the madhyamak¿°ra in a proportion of 10% of
volume of k¿°ra, it becomes t¢k¿∏ak¿°ra. This also
should never be used internally.

Note:  M§du(p°n¢ya)k¿°ra can be stored infinitely
as powder itself. However, this has hydroscopic
property and thus melts if exposed to air for some
time. Even if liquefied, it does not lose its potency.
Any time later, it can be transformed into
pratis°ra∏¢yak¿°ra by the requisite processes stated
above, if needed.

Uses of pratis°ra∏¢yak¿°ra

As mentioned earlier, this variety of k¿°ra should not
be allowed to dry before its use. Both varieties of
pratis°ra∏¢yak¿°ra(madhyama and t¢k¿∏a) are
potentially corrosive and lytic, when applied as a paste
over the tissues to be destructed. Madhyama variety
can be used over chronic ulcers with poor healing or
which refuse to heal due to unhealthy granulation
tissue, known as 'proud flesh'. This can also be used
over malignant ulcers. The specific property of
madhyamak¿°ra is that, if used properly only the
precise depth of tissue required to be removed will
be destructed. The k¿°ra is allowed to remain in situ

for 100 m°tra (approximated at 150 seconds) beyond
which it should be washed off with any natural acidic
solution for neutralizing the alkali - usually lemon
juice is used. After 150 seconds of application of the
acidic solution, the superficial fluids are mopped off
and a mixture of honey and ghee in equal proportion
is smeared over the site. No amount of healthy tissue
will be destroyed and no complications such as
bleeding will occur, which is quite unique. Some
patients will experience moderate burning sensation
for 2 to 3 minutes during and after the procedure,
which limits the complications of k¿°rap°tana. After
the procedure, the colour of the treated tissue will be

dark violet, denoting charring. Tissue destruction can
be fully appreciated only two or three days after
k¿°rakarma. After the removal of the unhealthy
tissue, wounds show accelerated healthy healing with
healthy granulation and epithelial tissues and with
less scar formation.

Madhyamak¿°ra can also be applied to melt away
fibrotic tissue and debris in ulcers of tubular nature
like those of low level fistulae, pilonidal sinus, etc.,
which are laid open by incising their roof. This helps
save time, prevents excessive scar and is widely
appreciated for relative painlessness, non-recurrence,
etc.

T¢k¿∏ak¿°ra is used over mucosal surfaces of the body
to be removed along with intended fibrosis of their
submucosa. The common clinical indication is piles,
where it is used with success by many practitioners.
It is also used for the removal of horny growths like
varicosities and corns.

Uses of pratis°ra∏¢yak¿°ra in preparation of

k¿°ras£tra

As per classical literature, k¿°ras£tra is to be prepared
either by impregnating a thread by pratis°ra∏¢ya
k¿°ra2a,6 or by the sap of snuhi (Euphorbia neriifolia

L.) added with haridr° (Curcuma longa) c£r∏a;4 the
former thread being alkaline in nature and the latter,
acidic. However, this is seldom followed now in its
true spirit, the thread usually being prepared by k¿°ra,
snuh¢k¿¢ra and haridr°c£r∏a - all three.7 This method
has not got direct classical support. The so called
k¿°ras£tra prepared out of guggulu, etc.8 also lacks
classical support, such trials being best addressed as
academic exercises.

Usually the k¿°ra selected for preparation of
k¿°ras£tra is t¢k¿∏ak¿°ra, prepared of any herb like
ap°m°rga (Achyranthes aspera),7 p£t¢ka (Holoptelea

integrifolia)5 etc. A group of herbs would also serve
the purpose, without much difference.2,1a Although a
thread coated with pratis°ra∏¢yak¿°ra alone would
serve the purpose if used afresh,2a,6 the usual custom

Contemporary and extended use of K¿°ra in medical and  surgical practices - a prospective analysis



Aryavaidyan88 Àryavaidyan

is to prepare k¿°ras£tra by coating pratis°ra∏¢ya
k¿°ra over a thread on which is coated snuh¢k¿¢ra for
7 times. Coatings with haridr°c£r∏a (or better still,
the fresh juice of haridr°) are done in between
coatings of snuh¢k¿¢ra or after seven coatings of
snuh¢k¿¢ra, to minimize the cytotoxic effects of the
latter8,9 (Euphorbia tirukkali, a variety of snuhi is
already known to cause chromosomal translocation,
reactivation of Epstein-Barr virus and genetic
alterations leading to MYC overexpression).8,9 It is
customary to limit the k¿°ra coating to one (though
coatings of k¿°ra are done upto seven times in some
institutes), since otherwise the thread may become
too thick.10 Though the thread is used after drying
and sterilization in a chamber, the corrosive effect of
pratis°ra∏¢yak¿°ra is seen preserved to greater or
lesser degree in most instances. However, this mode
of preparation involving both k¿°ra and snuh¢k¿¢ra
has no classical support. It should be understood that
out of the three ingredients that goes into the
preparation of k¿°ras£tra, the k¿°ra alone is alkaline
- both snuh¢k¿¢ra and haridra are acidic in pH,5 which
means neutralization of alkali and acid is possible
with subsequently diminished effect of the thread.
Here also, the k¿ara∏a is brought out by the t¢k¿∏a
attribute of two of the ingredients, not their alkalinity.
Juice or sap of plants like kum°ri (Aloe vera),
udumbara (Ficus racemosa), guggulu (Commiphora

mukul), era∏∑akarka∂¢ (Carica papaya), arka
(Calotropis gigantea), etc. are used to replace
snuh¢k¿¢ra, the main objective being to eliminate the
toxic nature of the latter yet to retain its 'adhesiveness
- stickiness' (binding property).10 But various studies
done across the nation proved that cutting time is
compromised by replacing snuh¢k¿¢ra with such
ingredients.10 This means that the k¿ara∏atva of
snuh¢k¿¢ra was not able to be restored by drugs
having 'stickiness' alone.

Standardization of k¿°ras£tra

Over the years, the various contents that go into the
making of k¿°ras£tra have been standardized to

obtain an ideal k¿°ras£tra fulfilling objectives to the
optimum.5,11 This include standardization of the
material of thread, of the species of snuhi from which
k¿¢ra is harvested, of the many species of drugs used
for binding of k¿°ra to the thread, snuh¢k¿¢ra
harvesting time and season, number of coatings,
species of plants which are used for k¿°ra preparation,
addition or not of haridr°c£r∏a, etc. The main
objective was to attain maximum unit cutting time
(UCT) with minimal complications.5

Other utility modes of pratis°ra∏¢yak¿°ra

Over the time, practitioners have found that k¿°ra
can be used in manifold methods. These include its
use as k¿°rapicu in open ulcers, k¿°ravarti in blind
sinuses and k¿°rajala for washing ulcers with debris.
K¿°ravarti can be employed in high level fistulae like
supra-levator fistulae where k¿°ras£tra cannot be
used when the age of the patient is an obstacle or his
medical status is critical. The use of k¿°rajala (made
by diluting pratis°ra∏¢yak¿°ra in distilled water or
the supernatant solution over pratis°ra∏¢yak¿°ra) is
commendable in destruction of debris much like the
use of maggots in such ulcers. K¿°rajala can also be
used to impregnate varti which is used in tubular
ulcers, or which can be spread over chronic ulcers for
debris removal.

Uses of p°n¢yak¿°ra

P°n¢yak¿°ra is seldom used by practitioners now. It
is used rarely to disintegrate stones,12 usually of the
urinary tract. The effect is thought to be by the
systemic alkalizing property of p°n¢yak¿°ra. This
use dissolves away stones which lie inside the system
but not as part of it.  But it is not found to give
predictably promising results in gallstones, pancreatic
or prostatic stones; as alkalinity does not disintegrate
the stones here. However, k¿°ra made out of drugs
like ør°va∏¢ (Sphaeranthus indicus L.) are used in
gallstones which provide relief to inflammatory signs.
K¿°ra made from mineral ingredients along with
bhasma of annabhedi (for site specific targeted
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action) is known to 'dissolve' gall stones, though this
cannot be considered as a 'herbal p°n¢yak¿°ra'.

Discussion

The herb or plant chosen for making p°n¢yak¿°ra
should be handpicked to perfection, to suit the
pharmacological needs in the clinical condition - it is
not just the alkalinity which does the work. On the
other hand, both types of pratis°ra∏¢yak¿°ra can be
made of the ash of any herb (or a group of herbs),
though some varieties of plants would yield more
potent k¿°ra based on their inherent t¢k¿∏a property.
For making pratis°ra∏¢yak¿°ra for majority of the
clinical conditions where it is used, even kitchen ash
(g§hadh£ma) serves the purpose, if it is otherwise non-
toxic and pollution free.

The chemistry of p°n¢yak¿°ra and pratis°ra∏¢ya
k¿°ra is totally different. The former is a pharma-
cologically active organic salt which acts slowly by
weeks or months only when used internally on a daily
basis. The dosage should be tailored to suit individual
clinical needs - usually 0.5 gm to 1gm at 8 hour
intervals daily. It is preferable to avoid use of all acidic
food during the course of the treatment and for a week
thereafter. Though it is indicated for arøas
(haemorrhoids), agnis°da (weak digestive fire), aømari
(calculi), gulma (phantom tumors), udara (ascites),
gara (cumulative toxins), etc. it is not used internally
for conditions other than urinary calculi now. The
detailed usage of p°n¢yak¿°ra is not charted in classical
literature, whereas that of the pratis°ra∏¢yak¿°ra is
well documented. It can be used mixed with decoctions
indicated for the clinical condition, provided these
are not acidic in pH. There was a practice of making
gruel prepared with bhasma (p°n¢yak¿°ra) e.g.
Panaviral°di bhasma kaµji in Kerala till quarter of a
century ago,13 used mainly for oedema due to systemic
conditions; the practice being extinct now for reasons
obscure. The mixture of p°n¢yak¿°ra with rice gruel
rich in carbohydrate is supposed to enhance its bio-
availability, targeted and sustained release and
prevention of complications if consumed alone. It is

at this juncture that an out-of-the-box indication for
p°n¢yak¿°ra has surfaced from learning the texts,
which is provided below.

Projected uses of p°n¢yak¿°ra and suggestions

for future prospective studies

K¿°ra kills or disintegrates. Drugs vested with
k¿ara∏a property are not recommended for
continuous use - eg. salt, pippal¢ (Piper longum),
etc. The affinity of k¿°ra for tissue destruction is
more for new tissues. This fact is raised by Suøruta,
who finds destruction of reproductive tissue as a
complication of use of k¿°ra.2 It is this virtue of k¿°ra
that selectively destructs unwanted new tissue when
used externally. The effect of k¿°ra by virtue of its
systemic alkalization and property to curb 'new'
tissues by herbal products can be put to enormous
outcome if it is effective for use in  cancers, by making
the lesions difficult to thrive in alkaline medium -
all cancer cells are 'new' to the body (hence the term,
neoplasia). The effect is likely to be slow in slowly
growing squamous cell carcinomas and negative in
lesions due to pitta, like rapidly growing
lymphosarcomas, yet this author is optimistic about
the futuristic indications of p°n¢yak¿°ra in selective
malignant lesions where it is not absolutely do¿a vise
contraindicated. If fruitful results are got out of
animal studies conducted for induced neoplasia on
experimental animal models, it may pave way for
development of an °yurvedic chemotherapeutic tool
for the management of some types of cancers,
provided that the herb selected for making k¿°ra is
specific to that variety of tumor.
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ABSTRACT: The fifteenth chapter of Nid°nast°nam viz. V°tavy°dhinid°nam is explained here. The
aetiology, symptamatology, prognosis, etc. of v°tavy°dhi (v°ta disorders) are detailed in this chapter.

Key words: V°ta, Àk¿epaka, Ardita, Pak¿°gh°ta

Ku¿∂ha and v°tavy°dhi are very much related with
nerves. V°tavy°dhi affects the nerves with pain,
numbess, etc. Hence, after enumerating the
aetiology, symptamatology etc. of ku¿∂ha we are
proceeding to the details of v°tavy°dhi.

+l……i……‰ ¥……i…¥™…… v…˛ x…n˘…x…∆ ¥™……J™……∫™……®…:*

< i… Ω˛ ∫®……Ω÷̨Æ˙…j…‰™……n˘™……‰ ®…Ω˛π…«™…:*
(Ath°to v°tavy°dhinid°nam vy°khy°sy°ma≈*
iti ha sm°hur°trey°dayo mahar¿aya≈*)
Let us discuss the chapter regarding the diagnosis of
v°tavy°dhi (v°ta disorders). Thus spoke the sages
Àtreya, etc.

∫…¥……«l……«x…l…«EÚÆ˙h…‰  ¥…∑…∫™……∫™…ËEÚEÚ…Æ˙h…®…¬*

+n÷̆π]ın÷̆π]ı: {…¥…x…: ∂…Æ˙“Æ˙∫™…  ¥…∂…‰π…i…:**1**
(Sarv°rth°narthakara∏e

viøvasy°syaikak°ra∏am*
adu¿∂adu¿∂a≈ pavana≈

øar¢rasya viøe¿ata≈** 1**)
The sole cause of all the good and evil happenings in
the world, especially in the human body is attributed
to v°ta.

∫…  ¥…∑…EÚ®……«  ¥…∑……i®……  ¥…∑…∞¸{…: |…V……{… i…:*

ª…π]ı… v……i……  ¥…¶…÷Ã¥…πh…÷: ∫…∆Ω˛i……« ®…fii™…÷Æ˙xi…EÚ:**2**

i…n˘n÷̆π]ı…Ë |…™…ix…‰x… ™… i…i…¥™…®…i…: ∫…n˘…*
(Sa viøvakarm° viøv°tm°

viøvar£pa≈ praj°pati≈*
sra¿∂° dh°t° vibhurvi¿∏u≈

samhart° m§tyurantaka≈** 2**)
Tadadu¿∂au prayatnena

yatitavyamata≈ sad°*)

It is the power behind all the activities, the soul of all
beings. It is the Lord of all things and gives a form to
everything. It is the creater, preserver and destroyer.
It is the omniscient chieftain of death and death

itself/the end of all things.

i…∫™……‰H∆Ú n˘…‰π… ¥…Y……x…‰ EÚ®…« |……EfiÚi…¥…ËEfiÚi…®…¬**3**

∫…®……∫……n¬̆¥™……∫…i……‰ n˘…‰π…¶…‰n˘“™…‰ x……®… v……®… S…*

|…i™…‰E∆Ú {…\S…v…… S……Æ˙…‰ ¥™……{……Æ˙∂S….........
(tasyoktam do¿avijµ°ne

karma pr°k§tavaik§tam** 3**

Sam°s°dvy°sato do¿a-
bhed¢ye n°ma dh°ma ca*

pratyekam paµcadh° c°ro
vy°p°raøca...............)

One can find a brief description of the nature of v°ta
and its vitiated nature in the chapter 'Do¿°di-
vijµ°n¢yam' in S£trasth°nam. Whereas a detailed
description of its five divisions and functions can be

had from 'Do¿abhed¢yam'.

.......................... <Ω˛ ¥…ËEfiÚi…®…¬**4**

i…∫™……‰S™…i…‰  ¥…¶……M…‰x… ∫… x…n˘…x…∆ ∫…±…I…h…®…¬*

(+∫…R¬ÛJ™…®… {… ∫…R¬ÛJ™……™… ™…n˘∂…“i™…… {…÷Æ‰˙ Æ˙i…®…¬*)
(.............................. iha vaik§tam** 4**)

tasyocyate vibh°gena
sanid°nam salak¿a∏am*)

(Asa¥khyamapi sa¥khy°ya
yadaø¢ty° pureritam*)

A discussion of its deviations from normal functions

with their causes and clinical features can be had here.
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v……i…÷I…™…EÚÆË̇¥……«™…÷: E÷Ú{™…i™… i… x…π…‰ ¥…i…Ë:**5**

S…Æ˙x…¬ ª……‰i…:∫…÷  Æ˙H‰Úπ…÷ ¶…fi∂…∆ i……x™…‰¥… {…⁄Æ˙™…x…¬*

i…‰¶™……‰%x™…n˘…‰π…{…⁄h…Ê¶™…: |……{™… ¥……%%¥…Æ˙h…∆ §…±…“**6**
(dh°tuk¿ayakarairv°yu≈

kupyatyatini¿evitai≈** 5**

Caran srota≈su rikte¿u
bh§øam t°nyeva p£rayan*

tebhyo%nyado¿ap£r∏ebhya≈
pr°pya v°%%vara∏am bal¢** 6**)

V°ta is perturbed by unwhoelsome food and
activities, which lead to the wasting of tissues. V°ta
would move into channels vacated by lost tissues and
gain speed, or may get covered by other do¿a which
may also have moved into the vacant space in the

channels.

i…j… {…C¥……∂…™…‰ G÷Úr˘: ∂…⁄±……x……Ω˛…xj…E⁄ÚV…x…®…¬*

®…±…Æ˙…‰v……∂®…¥…v®……«∂…«Œ∫j…EÚ{…fiπ`ˆEÚ]ı“O…Ω˛®…¬**7**

EÚÆ˙…‰i™…v…Æ˙EÚ…™…‰ S… i……∆∫i……x…¬ EfiÚSU≈Ù…x…÷{…p˘¥……x…¬*
(Tatra pakv°øaye kruddha≈

ø£l°n°h°ntrak£janam*

malarodh°ømavardhm°røa-
strikap§¿∂haka∂¢graham** 7**)

Karotyadharak°ye ca
t°∆st°n k§cchr°nupadrav°n*)

If vitiated v°ta lodged in the large intestine colic,
flatulence, gurgling in the abdomen, constipation,
urinary calculii, hernia, hemorrhoids, catching pain
in the sacrum, coccygeal region and hip and ailments
below the waist which are difficult to cure are the

clinical features.

+…®……∂…™…‰ i…fib¬̃¥…®…l…÷∑……∫…EÚ…∫… ¥…π…⁄ S…EÚ…:**8**

EÚh`ˆ…‰{…Æ˙…‰v…®…÷n¬̆M……Æ˙…x…¬ ¥™……v…“x…⁄v¥…» S… x…… ¶…i…:*
(°m°øaye t§∑vamathu-

øv°sak°savi¿£cik°≈** 8**)

Ka∏∂hoparodhamudg°r°n
vy°dh¢n£rdhvam ca n°bhita≈*)

If it is in stomach morbid thirst, vomiting, shortness
of breath, cough, cholera, obstruction in the throat,
repeated belching and disorders above the level of

umbilicus are the clinical features.

∏……‰j…… n˘Œπ¥…Œxp˘™…¥…v…∆..............
(ørotr°di¿vidriyavadham.............)
If it affects the sense organs and the extremities, loss

of functions of respective one, is the result.

...................... i¥… S… ∫°÷Ú]ıx…∞¸I…i…‰**9**
(........................... tvaci sphu∂anar£k¿ate** 9**)
Splitting and dryness are caused when it affects the

skin.

Æ˙H‰Ú i…“µ…… Ø˚V…: ∫¥……{…∆ i……{…∆ Æ˙…M…∆  ¥…¥…h…«i……®…¬*

+∞∆̧ π™…z…∫™…  ¥…π]ı®¶…®…Ø˚ÀS… EfiÚ∂…i……∆ ß…®…®…¬**10**
(Rakte t¢vr° ruja≈ sv°pam

t°pam r°gam vivar∏at°m*

ar£m¿yannasya vi¿∂ambha-
marucim k§øat°m bh§amam** 10**)

Intense pain, numbness, burning sensation, redness,
discolouration, ulcers, indigestion with food
retention, loss of appetite, debility and dizziness are

the symptoms when v°ta affects raktadh°tu.

®……∆∫…®…‰n˘…‰M…i…‰ O…xl…”∫i……‰n˘…f¯¨…x…¬ EÚE«Ú∂……x…¬ ∏…®…®…¬*

M…÷¥…«R¬ÛM…∆ S…… i…Ø˚C∫i…§v…∆ ®…÷Œπ]ın˘hb˜Ω˛i……‰{…®…®…¬**11**
(M°msamedogate granth¢m-

stod°∑hy°n karkaø°n øramam*

gurva¥gam c°tirukstabdham
mu¿∂ida∏∑ahatopamam** 11**)

When v°ta affects flesh and adipose tissue
appearance of glands with pricking pain and hard to
touch will occur. Fatigue on effort, heaviness to the
body parts, severe pain and stiffness are the other
features.  Moreover, feeling of being punched or

thrashed with sticks or fist are also featured.

+Œ∫l…∫l…: ∫…ŒCl…∫…xv™…Œ∫l…∂…⁄±…∆ i…“µ…∆ §…±…I…™…®…¬*
(Asthistha≈ sakthisandhyasthi-

s£lam t¢vram balak¿ayam*)

Pain in the thighs, joints and bones; depletion of
strength are the clinical features when the bones are

affected with v°ta.

®…VV…∫l……‰%Œ∫l…π…÷ ∫……Ë π…™…«®…∫¥…{x…∆ ∫…xi…i……∆ Ø˚V…®…¬**12**
(majjastho%sthi¿u sau¿irya-

masvapnam santat°m rujam** 12**)
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Increased porosity in the bones (osteoporosis), poor
sleep and continuous pain are the clinical features

when v°ta is affected in the marrow.

∂…÷GÚ∫™… ∂…“Q…®…÷i∫…M…» ∫…R¬ÛM…∆  ¥…EfiÚ i…®…‰¥… ¥……*

i…u˘n¬̆M…¶…«∫™… ∂…÷GÚ∫l…:........................
(·ukrasya ø¢ghramutsargam

sa¥gam vik§timeva v°*
tadvadgarbhasya øukrastha≈.........)
Premature or obstructed ejaculation and premature
birth are resulted because of the perturbed v°ta

located in semen.

..................... ∫…Æ˙…∫¥……v®……x… Æ˙HÚi…‰**13**

i…i∫l…:....................................
(.......................... sir°sv°dhm°nariktate** 13**)
Tatstha≈.......................................)
Fullness or emptiness is the clinical feature when the

sira (blood vessels) is affected.

......... ∫x……¥…Œ∫l…i…: E÷Ú™……«n¬̆M…fiw…∫™……™……®…E÷Ú§V…i……:*
(.......... sn°vasthita≈ kury°d-

g§dhrasy°makubjat°≈*)
On perturbed v°ta affecting the tendons, one can find
the following diseases such as sciatica, spasm of
muscles causing backward or forward arching

(antar°y°mam, b°hy°y°mam) and hunchback.

¥……i…{…⁄h…«o˘ i…∫{…∂…» ∂……‰°∆Ú ∫…Œxv…M…i……‰% x…±…:**14**

|…∫……Æ˙h……E÷Ú\S…x…™……‰: |…¥…fiÀk… S… ∫…¥…‰n˘x……®…¬*
(v°tap£r∏ad§tisparøam

øopham sandhigato%nila≈** 14**
Pras°ra∏°kuµcanayo≈

prav§ttim ca savedan°m*)
Swelling resembling on touching an air filled leather
bag is the clinical feature when perturbed v°ta
affects the joints. Pain on initiating bending and

straightening is also experienced.

∫…¥……«R¬ÛM…∫…∆∏…™…∫i……‰n˘¶…‰n˘∫°÷ÚÆ˙h…¶…\V…x…®…¬**15**

∫i…®¶…x……I…‰{…h…∫¥……{…∫…xv™……E÷Ú\S…x…EÚ®{…x…®…¬*
(sarv°¥gasamørayastoda-

bhedasphura∏abhaµjanam** 15**
Stambhan°k¿epa∏asv°pa-

sandhy°kuµcanakampanam*)

When the perturbed v°ta affects the whole body,
various type of pains like piercing pain, splitting pain,
throbbing pain, breaking pain, etc. stiffness,
convulsions, numbness, contractures and tremors are

the clinical features.

™…n˘… i…÷ v…®…x…“: ∫…¥……«: G÷Úr˘…‰%¶™…‰ i… ®…÷Ω÷̨®…÷«Ω÷̨:**16**

i…n˘…%R¬ÛM…®…… I…{…i™…‰π… ¥™…… v…Æ˙…I…‰{…EÚ: ∫®…fii…:*
(yad° tu dhaman¢≈ sarv°≈

kruddho%bhyeti muhurmuhu≈** 16**

Tad°%¥gam°k¿ipatye¿a
vy°dhir°k¿epaka≈ sm§ta≈*)

Ak¿epaka (involuntary muscle spasm) is a condition
characterised by recurrent contractions, especially
in the limbs. It is caused by the inappropriate entry
of v°ta into the dhamanis (nerves) all over the body.

+v…: |… i…Ω˛i……‰ ¥……™…÷µ…«V…z…⁄v¥…» æ˛n˘… ∏…i……:**17**

x……b˜“: |… ¥…∂™… æ˛n˘™…∆  ∂…Æ˙: ∂…R¬ÛJ……Ë S… {…“b˜™…x…¬*

+… I…{…‰i{… Æ˙i……‰ M……j…∆ v…x…÷¥…«SS……∫™… x……®…™…‰i…¬**18**

EfiÚSU≈Ù…n÷̆SU¬Ù¥… ∫… i… ∫i…§v…ª…∫i…®…“ ≥˝i…o˘HÚi…:*

EÚ{……‰i… <¥… E⁄ÚV…‰SS…  x…:∫…∆Y…: ∫……‰%{…i…xj…EÚ:**19**

∫… B¥… S……{…i……x……J™……‰ ®…÷H‰Ú i…÷ ®…Ø˚i…… æ˛ n˘*

+∂x…÷¥…“i… ®…÷Ω÷̨: ∫¥……∫l™…∆ ®…÷Ω÷̨Æ˙∫¥……∫l™…®……¥…fii…‰**20**
(adha≈ pratihato v°yur-

vrajann£rdhvam h§d°ørit°≈** 17**

N°∑¢≈ praviøya h§dayam
øira≈ øa¥khau ca p¢∑ayan*

°k¿ipetparito g°tram
dhanurvacc°sya n°mayet** 18**

K§cchr°ducchvasiti stabdha-
srastam¢Ωitad§ktata≈*

kapota iva k£jecca
ni≈samjµa≈ so%patantraka≈** 19**

Sa eva c°pat°n°khyo
mukte tu m°rut° h§di*

aønuv¢ta muhu≈ sv°sthyam
muhurasv°sthyam°v§te** 20**)

Apatantraka or apat°naka is a condition where the
normal downward course of v°ta is reversed and
thereby enters the channels connected to the heart
and occures squeezing pain to the heart, temples and
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head. Here, the whole body is affected and there will
be involuntary muscle spasm throughout the body.
The body bends like a bow. He experiences with half
closed eyes and his breathing is laboured. The
patient makes cooing sounds like a pigeon because
the channels are blocked by mucus. When the heart
is freed from v°ta, he would regain normalcy
temporarily but would again experience convulsions

when v°ta re-enters the heart channels.

M…¶…«{……i…∫…®…÷i{…z…: ∂……‰ h…i…… i…ª…¥……‰Œil…i…:*

+ ¶…P……i…∫…®…÷il…∂S… n÷̆Œ∂S… EÚi∫™…i…®……‰  Ω ˛∫…:**21**
(Garbhap°tasamutpanna≈

øo∏it°tisravotthita≈*

abhigh°tasamutthaøca
duøcikitsyatamo hi sa≈** 21**)

Apatantraka is incurable after a miscarriage, serious

bleeding and trauma.

®…x™…‰ ∫…∆∫i…¶™… ¥……i……‰%xi…Æ˙…™…SUÙx…¬ v…®…x…“™…«n˘…*

¥™……{x……‰ i… ∫…EÚ±…∆ n‰̆Ω∆̨ V…j…÷Æ˙…™…®™…i…‰ i…n˘…**22**

+xi…v…«x…÷ Æ˙¥……R¬ÛM…∆ S… ¥…‰M…Ë: ∫i…®¶…∆ S… x…‰j…™……‰:*

EÚÆ˙…‰ i… V…fi®¶……∆ n˘∂…x…∆ n˘∂…x……x……∆ EÚ°Ú…‰u˘®…®…¬**23**

{……∑…«™……‰¥…Ên˘x……∆ ¥……C™…Ω˛x…÷{…fiπ`ˆ ∂…Æ˙…‰O…Ω˛®…¬*

+xi…Æ˙…™……®… <i™…‰π….....................
(Manye samstabhya v°to%nta-

r°yacchan dhaman¢ryad°*
vy°pnoti sakalam deham

jatrur°yamyate tad°** 22**

Antardhanuriv°¥gam ca
vegai≈ stambham ca netrayo≈*

karoti j§mbh°m daøanam
daøan°n°m kaphodvamam** 23**

P°røyayorvedan°m v°kya-
hanup§¿∂haøirograham*

antar°y°ma itye¿a............................)
Antar°y°ma (emprosthotonos) occurs due to
perturbed v°ta affects the 'many°n°∑i' (tendon of
the nape of the neck) and stiffens it and enters the
rest of the body and bends inwards and resemble a
bow. The symptoms are eyes become motionless,
pandiculation, gnashing, continuous flow of kapha

through mouth, pain on the sides, stuttering and
stiffness to the jaw, back and head.

............................ §……¡…™……®…∂S… i… u˘v…:**24**

n‰̆Ω˛∫™… §… Ω˛Æ˙…™……®……i…¬ {…fiπ`ˆi……‰ x…“™…i…‰  ∂…Æ˙:*

=Æ˙∂S……‰ŒiI…{™…i…‰ i…j… EÚxv…Æ˙… S……¥…®…fiti…‰**25**

n˘xi…‰π¥……∫™…‰ S… ¥…Ë¥…h™…» |…∫¥…‰n˘: ª…∫i…M……j…i……*

§……¡…™……®…∆ v…x…÷πEÚ®¶…∆ •…÷¥…i…‰ ¥…‰ M…x…∆ S… i…®…¬**26**
(....................b°hy°y°maøca tadvidha≈** 24**

Dehasya bahir°y°m°t
p§¿∂hato n¢yate øira≈*

uraøcotk¿ipyate tatra
kandhar° c°vam§dyate** 25**

Dante¿v°sye ca vaivar∏yam
prasveda≈ srastag°trat°*

b°hy°y°mam dhanu¿kampam
bruvate veginam ca tam** 26**)

B°hy°y°ma (opisthotonus) is also similar to this.
Here the body bent backwards with the head moving
towards the back. The chest is thrust forward and
pain as if the neck is being squeezed is felt, and
discolouration to the teeth and mouth. There is
profuse sweating and the body is severely weakend.
This condition is also known as 'dhanu¿kampa' or

'veg¢'.

µ…h…∆ ®…®……« ∏…i…∆ |……{™… ∫…®…“Æ˙h…∫…®…“Æ˙h……i…¬*

¥™……™…SUÙŒxi… i…x…÷∆ n˘…‰π……: ∫…¥……«®……{……n˘®…∫i…EÚ®…¬**27**

i…fiπ™…i…: {……hb÷̃M……j…∫™… µ…h……™……®…: ∫… ¥…ÃV…i…:*
(Vra∏am marm°øritam pr°pya

sam¢ra∏asam¢ra∏°t*

vy°yacchanti tanum do¿°≈

sarv°m°p°damastakam** 27**

T§¿yata≈ p°∏∑ug°trasya

vra∏°y°ma≈ sa varjita≈*)

Vra∏°y°ma is a condition where the wounds on the

vital parts come under the influence of the other do¿a

because of the perturbed v°ta. It spreads all over the

body and causes convulsions which are associated

with morbid thirst and pallor. This condition is

incurable.
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M…i…‰ ¥…‰M…‰ ¶…¥…‰i∫¥……∫l™…∆ ∫…¥…Êπ¥……I…‰{…E‰Úπ…÷ S…**28**
(gate vege bhavetsv°sthyam

sarve¿v°k¿epake¿u ca** 28**)

The patient would regain apparent health in between

bouts when v°ta is pacified in all these convulsions.

 V…º¥…… i…±…‰J…x……SU÷ÙπEÚ¶…I…h……n˘ ¶…P……i…i…:*

E÷Ú {…i……‰ Ω˛x…÷®…⁄±…∫l…: ª…∆∫… ™…i¥……% x…±……‰ Ω˛x…⁄**29**

EÚÆ˙…‰ i…  ¥…¥…fii……∫™…i¥…®…l…¥…… ∫…∆¥…fii……∫™…i……®…¬*

Ω˛x…÷ª…∆∫…: ∫… i…‰x… ∫™……iEfiÚSU≈Ù…SS…¥…«h…¶……π…h…®…¬**30**
(Jihv°tilekhan°cchu¿ka-

bhak¿a∏°dabhigh°tata≈*

kupito hanum£lastha≈
sramsayitv°%nilo han£** 29**

Karoti viv§t°syatva-
mathav° samv§t°syat°m*

hanusramsa≈ sa tena sy°t-
k§cchr°ccarva∏abh°¿a∏am** 30**)

Excessive and vigorous (too much protruded) clean-
ing of tongue, chewing of very dry food and trauma
vitiate v°ta located in the lower jaw and
displaces it. It is fixed in either the open or closed
position. This is known as 'hanusramsa'. The patient

would then find it difficult to chew or speak.

¥……M¥…… Ω˛x…“ ∫…Æ˙…∫…∆∫l……‰  V…º¥……∆ ∫i…®¶…™…i…‰% x…±…:*

 V…º¥……∫i…®¶…: ∫… i…‰x……z…{……x…¥……C™…‰π¥…x…“∂…i……**31**
(V°gv°hin¢sir°samstho

jihv°m stambhayate%nila≈*

jihv°stambha≈ sa ten°nna-
p°nav°kye¿van¢øat°** 31**)

'Jihv°stambha' is a condition where the perturbed
v°ta located in the channels of speech where in the
tongue becomes immobile with inability to take food

and drink water and speech is also affected.

 ∂…Æ˙∫…… ¶……Æ˙Ω˛Æ˙h……n˘ i…Ω˛…∫™…|…¶……π…h……i…¬*

=i…¬j……∫…¥…Cj…I…¥…l……‰: J…Æ˙EÚ…®…÷«EÚEÚπ…«h……i…¬**32**

 ¥…π…®……n÷̆{…v……x……SS… EÚ `ˆx……x……∆ S… S…¥…«h……i…¬*

¥……™…÷Ã¥…¥…fir˘∫i…Ë∫i…Ë∂S… ¥……i…≥Ë̋∞¸v¥…«®……Œ∫l…i…:**33**

¥…GÚ“EÚÆ˙…‰ i… ¥…Cj……v…«®…÷H∆Ú Ω˛ ∫…i…®…“ I…i…®…¬*

i…i……‰%∫™… EÚ®{…i…‰ ®…⁄r˘…« ¥……C∫R¬ÛM…: ∫i…§v…x…‰j…i……**34**

n˘xi…S……±…: ∫¥…Æ˙ß…∆∂…: ∏…÷ i…Ω˛… x…: I…¥…O…Ω˛:*

M…xv……Y……x…∆ ∫®…fii…‰®……ÊΩ˛∫j……∫…: ∫…÷{i…∫™… V……™…i…‰**35**

 x…π`ˆ“¥…: {……∑…«i……‰ ™……™……n‰̆EÚ∫™……Ih……‰  x…®…“±…x…®…¬*

V…j……‰Æ˙…‰v¥…» Ø˚V…… i…“µ…… ∂…Æ˙“Æ˙…v…Ê%v…Æ‰˙% {… ¥……**36**

i…®……Ω÷̨Æ˙Ãn˘i…∆ E‰Ú S…n‰̆EÚ…™……®…®…l……{…Æ‰̇*
(·iras° bh°rahara∏°d-

atih°syaprabh°¿a∏°t*
uttr°savaktrak¿avatho≈

kharak°rmukakar¿a∏°t** 32**

Vi¿am°dupadh°n°cca
ka∂hin°n°m ca carva∏°t*

v°yurviv§ddhastaistaiøca
 v°taΩair£rdhvam°sthita≈** 33**

Vakr¢karoti vaktr°rdha-
muktam hasitam¢k¿itam*

tato%sya kampate m£rddh°
v°ksa¥ga≈ stabdhanetrat°** 34**

Dantac°la≈ svarabhramøa≈
ørutih°ni≈ k¿avagraha≈*

gandh°jµ°nam sm§termoha-
str°sa≈ suptasya j°yate** 35**)

Ni¿∂h¢va≈ p°røvato y°y°d-
ekasy°k¿∏o nim¢lanam*

jatror£rdhvam ruj° t¢vr°
øar¢r°rdhe%dhare%pi v°** 36**

Tam°hurarditam kecid-
ek°y°mamath°pare*)

Ardita (facial paralysis) is the condition where v°ta
is vitiated because of many reasons and focuses on
the upper part of the body and make the face
irregular. Some of the causes are carrying heavy
headloads, excessive speech or laughter, contortions
of the face, voluntary sneezing through mouth,
exertion to string a bow, use uneven pillows and
chewing on hard food articles. The irregularity of
the face becomes noticeable when the patient speaks,
laughs or opens his eyes, when his head may shake
and his speech may become halting. Similarly, the
movements of the eye may be absent, tremors,
loosening teeth, hoarseness, deafness, difficulty in
sneezing, loss of smell, loss of memory and jolt while
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sleeping are also experienced. The saliva tends to
deviate from the normal path while spitting. One eye
always remain closed while the other is open.
Excruciating pain is experienced above the neck and
the lower half of the body or one side of the body.

This condition is also termed 'ek°y°ma'.

Æ˙HÚ®…… ∏…i™… {…¥…x…: E÷Ú™……«x®…⁄r«̆v…Æ˙…:  ∫…Æ˙…:**37**

∞¸I……: ∫…¥…‰n˘x……: EfiÚπh……: ∫……‰%∫……v™…: ∫™……Œi∫…Æ˙…O…Ω˛:*
(raktam°øritya pavana≈

kury°nm£rddhadhar°≈ sir°≈** 37**

R£k¿°≈ savedan°≈ k§¿∏°≈
so%s°dhya≈ sy°tsir°graha≈*)

'Siragraha' is the condition where the perturbed v°ta
involves blood vessels to the head wherein they

become rough, painful and black. This is incurable.

M…fiΩ˛“i¥……%v…» i…x……‰¥……«™…÷:  ∫…Æ˙…: ∫x……™…⁄Ã¥…∂……‰π™… S…**38**

{…I…®…x™…i…Æ∆̇ Ω˛Œxi… ∫…Œxv…§…xv……x…¬  ¥…®……‰I…™…x…¬*

EfiÚi∫x……‰%v…«EÚ…™…∫i…∫™… ∫™……n˘EÚ®…«h™……‰  ¥…S…‰i…x…:**39**

BEÚ…R¬ÛM…Æ˙…‰M…∆ i…∆ E‰Ú S…n˘˘x™…‰ {…I…¥…v…∆  ¥…n÷̆:*
(g§h¢tv°%rdham tanorv°yu≈

sir°≈ sn°y£rviøo¿ya ca** 38**

Pak¿amanyataram hanti

sandhibandh°n vimok¿ayan*

k§tsno%rdhak°yastasya sy°d-

akarma∏yo vicetana≈** 39**

Ek°¥garogam tam kecid-

anye pak¿avadham vidu≈*)

The vitiated v°ta affects one half of the body thereby

shrinking the veins and tendons. The affected part is

inactivated by loosening the joints. As a result the

affected half of the body becomes incapable of

movement and insensitive to touch. Some call it

'ek°¥garogam' whereas some others call it

'pak¿avadham or pak¿°gh°tam'.

∫…¥……«R¬ÛM…Æ˙…‰M…∆ i…u˘SS… ∫…¥…«EÚ…™…… ∏…i…‰% x…±…‰**40**
(sarv°¥garogam tadvacca sarvak°y°ørite%nile**
40**)

If the entire body is similarly affected, then it is

termed 'sarv°¥garogam'.

∂…÷r˘¥……i…Ω˛i…: {…I…: EfiÚSU≈Ù∫……v™…i…®……‰ ®…i…:*

EfiÚSU≈Ù…∫i¥…x™…‰x… ∫…∆∫…fiπ]ı…‰  ¥…¥…V™…«: I…™…Ω‰̨i…÷EÚ:**41**
(·uddhav°tahata≈ pak¿a≈

k§cchras°dhyatamo mata≈*
k§cchr°stvanyena sams§¿∂o

vivarjya≈ k¿ayahetuka≈** 41**)
The paralysis of half of the body caused by
perturbed v°ta alone is difficult to cure. The same is
applicable when caused by other do¿a. But when it is

associated with wasting of tissues, it is incurable.

+…®…§…˛r˘…™…x…: E÷Ú™……«i∫…∆∫i…¶™……R¬ÛM…∆ EÚ°Ú…Œx¥…i…:*

+∫……v™…∆ Ω˛i…∫…¥…ÊΩ∆ n˘hb˜¥…q˘hb˜E∆Ú ®…Ø˚i…¬**42**
(Àmabaddh°yana≈ kury°t-

samstabhy°¥gam kaph°nvita≈*
as°dhyam hatasarveham

da∏∑avadda∏∑akam marut** 42**)
'Da∏∑aka' is the condition where the ingested food
material influences v°ta to enter the channels of the
whole body along with kapha and the path way gets
clogged. Body becomes stiff like rod with no

possible movement. This is incurable.

+∆∫…®…⁄±…Œ∫l…i……‰ ¥……™…÷:  ∫…Æ˙…: ∫…R¬ÛEÚ…‰S™… i…j…M……:*

§……Ω÷̨|…∫{…Œxn˘i…Ω˛Æ∆̇ V…x…™…i™…¥…§……Ω÷̨EÚ®…¬**43**
(Amsam£lasthito v°yu≈

sir° sa¥kocya tatrag°≈*
b°hupraspanditaharam

janayatyavab°hukam** 43**)
'Apab°huka' (atrophy of the arm) is the condition
where v°ta present in the root of the arm (shoulder
joint?) compress the nerve and cause loss of

movement of the arm.

i…±…∆ |…i™…R¬ÛM…÷±…“x……∆ ™…… EÚhb˜Æ˙… §……Ω÷̨{…fiπ`ˆi…:*

§……Ω÷̨S…‰π]ı…{…Ω˛Æ˙h…“  ¥…∑……S…“ x……®… ∫…… ∫®…fii……**44**
(Talam pratya¥gul¢n°m y°

ka∏∑ar° b°hup§¿∂hata≈*
b°huce¿∂°pahara∏¢

viøv°c¢ n°ma s° sm§t°** 44**)
'Viøv°c¢' is the condition where the vitiated v°ta
affects the ka∏∑ar° (tendon) on the palms, fingers
and back of the arm and causes loss of movement of

the arm.
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¥……™…÷: EÚ]ı¨…∆ Œ∫l…i…: ∫…Clx…: EÚhb˜Æ˙…®…… I…{…‰tn˘…*

i…n˘… J…\V……‰ ¶…¥…‰VV…xi…÷: {…R¬ÛM…÷: ∫…Clx……‰u«˘™……‰Æ˙ {…**45**
(V°yu≈ ka∂y°m sthita≈ sakthna≈

ka∏∑ar°m°k¿ipedyad°*
tad° khaµjo bhavejjantu≈

pa¥gu≈ sakthnordvayorapi** 45**)
When the perturbed v°ta localises in the tendons of
the thigh, it produces contracture of the tendons
leading to partial lameness, 'khaµja', if one leg is
affected. If it affects both the legs, it is known as

'pa¥gu', full lameness.

EÚ®{…i…‰ M…®…x……Æ˙®¶…‰ J…\V… z…¥… S… ™…… i… ™…:*

EÚ≥˝…™…J…\V…∆ i…∆  ¥…t…x®…÷HÚ∫…Œxv…|…§…xv…x…®…¬**46**
(Kampate gaman°rambhe

khaµjanniva ca y°ti ya≈*
kaΩ°yakhaµjam tam vidy°n-

muktasandhiprabandhanam** 48**)
'KaΩ°yakhaµja' is the condition where the patient
experiences shaking of legs when he starts walking.
It is because of the looseness of his joints and he is

found to be lame during walking.

∂…“i……‰πh…p˘¥…∫…∆∂…÷πEÚM…÷Ø˚Œ∫x…Mv…ËÃx…π…‰ ¥…i…Ë:*

V…“h……«V…“h…Ê i…l……%%™……∫…∫…R¬ÛI……‰¶…∫¥…{x…|…V……M…ÆË̇ :**47**

∫…∂≥‰̋π®…®…‰n˘:{…¥…x…®……®…®…i™…l…«∫…Œ\S…i…®…¬*

+ ¶…¶…÷™…‰i…Æ∆̇ n˘…‰π…®…⁄Ø˚ S…‰i|… i…{…ti…‰**48**

∫…Cl™…∫l…“ x… |…{…⁄™……«xi…: ∂≥‰̋π®…h…… Œ∫i… ®…i…‰x… i…i…¬*

i…n˘… ∫i…¶x…… i… i…‰x……‰∞¸ ∫i…§v……Ë ∂…“i……¥…S…‰i…x……Ë**49**

{…Æ˙EÚ“™…… ¥…¥… M…÷∞¸ ∫™……i……®… i…¶…fi∂…¥™…l……Ë*

v™……x……R¬ÛM…®…n«̆∫i…Ë ®…i™…i…xp˘…SUÙt«Ø˚ S…V¥…ÆË̇:**50**

∫…∆™…÷i……Ë {……n˘∫…n˘x…EfiÚSU≈Ù…‰r˘Æ˙h…∫…÷Œ{i… ¶…:*

i…®…⁄Ø˚∫i…®¶… ®…i™……Ω÷˛Æ˙…f¯¨¥……i…®…l……{…Æ‰˙**51**
(·¢to¿∏adravasamøu¿ka-

gurusnigdhairni¿evitai≈*
j¢r∏°j¢r∏e tath°%%y°sa

sa¥k¿obhasvapnapraj°garai≈** 47**
SaøΩe¿mameda≈pavana-

m°mamatyarthasaµcitam*
abhibh£yetaram do¿a-

m£ru cetpratipadyate** 48**
Sak∂hyasth¢ni prap£ry°nta≈

¿Ωe¿ma∏° stimitena tat*

tad° stabhn°ti tenor£
stabdhau ø¢t°vacetanau** 49**

Parak¢y°viva gur£
sy°t°matibh§øavyathau*

dhy°n°¥gamardastaimitya-
tandr°cchardhyarucijvarai** 50**

Samyutau p°dasadana-
k§cchroddhara∏asuptibhi≈*

tam£rustambhamity°hu-
r°∑hyav°tamath°pare** 51**)

'Õrustambha' is the condition where the v°ta gets
vitiated because of an unhealthy regimen. The
vitiated v°ta gets associated with kapha, adipose
tissue and undigested food material find lodgement
in the thighs including the thigh bone. The
unhealthy regimen include, excessive consumption
of cold, hot, liquid, dry, heavy, greasy and
overcooked or undercooked food; over-exertion,
excessive sleep or sleeplessness and other bad
actions. The thighs become numb, stiff, immobile,
cold and devoid of sensation to such an extent that
he feels the legs do not belong to him. The legs also
become heavy and severly painful. The patient
develops body ache, drowsiness, vomiting, poor
appetite, fever, weakness of feet and difficulty in
lifting the leg. Some term this as '°∑hyav°ta'.

¥……i…∂……‰ h…i…V…: ∂……‰°Ú…‰ V……x…÷®…v™…‰ ®…Ω˛…Ø˚V…:*

Y…‰™…: GÚ…‰π]÷ıEÚ∂…“π…«∂S… ∫l…⁄±…: GÚ…‰π]÷ıEÚ∂…“π…«¥…i…¬**52**
(V°taøo∏itaja≈ øopho

j°numadhye mah°ruja≈*

jµeya≈ kro¿∂ukaø¢r¿aøca
sth£la≈ kro¿∂ukaø¢r¿avat** 52**)

'Kro¿∂ukaø¢r¿a' is a painful swelling in the knee
because of the vitiation of v°ta with rakta. This

swelling resembles the head of a kro¿∂uka (jackal).

Ø˚E¬Ú {……n‰̆  ¥…π…®…x™…∫i…‰ ∏…®……u˘… V……™…i…‰ ™…n˘…*

¥……i…‰x… M…÷±°Ú®…… ∏…i™… i…®……Ω÷̨¥……«i…EÚh]ıEÚ®…¬**53**
(Ruk p°de vi¿amanyaste

øram°dv° j°yate yad°*
v°tena gulpham°øritya

tam°hurv°taka∏∂akam** 53**)
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By walking on uneven ground and irregular
movement the v°ta gets lodged in the ankle and pain
is developed. It is termed as 'v°taka∏∂aka'. The pain
resembles that of thron (ka∏∂aka) pricks. Hence, the

name.

{……—πh… |…i™…R¬ÛM…÷±…“x……∆ ™…… EÚhb˜Æ˙… ®……Ø˚i……Ãn˘i……*

∫…Cl™…÷iI…‰{…∆  x…M…fiºh…… i… M…fiw…∫…” i……∆ |…S…I…i…‰**54**
(P°r¿∏im pratya¥gul¢n°m y°

ka∏∑ar° m°rut°rdit°*
sakthyutk¿epam nig§h∏°ti

g§dhras¢m t°m pracak¿ate** 54**)

When the vitiated v°ta targets the tendon of the ankle
and toes, the raising of the thighs/legs becomes
difficult and painful. This is known as 'g§dhras¢'

(sciatica).

 ¥…∑……S…“ M…fiw…∫…“ S……‰HÚ… J…±±…“ i…“µ…Ø˚V……Œx¥…i…‰*
(Viøv°c¢ g§dhras¢ cokt° khall¢ t¢vraruj°nvite*)
When 'g§dhras¢' and viøv°c¢' are associated with

severe pain, it gets the name 'khall¢'.

æ˛π™…‰i…‰ S…Æ˙h……Ë ™…∫™… ¶…¥…‰i……∆ S… |…∫…÷{i…¥…i…¬**55**

{……n˘Ω˛π…«: ∫…  ¥…Y…‰™…: EÚ°Ú®……Ø˚i…EÚ…‰{…V…:*
(h§¿yete cara∏au yasya

bhavet°m ca prasuptavat** 55**

P°dahar¿a≈ sa vijµeya≈
kapham°rutakopaja≈*)

Some may complaint of a tingling sensation
alternating with numbness in the feet. This arises
from the perturbation of kapha and v°ta. This

condition is termed as 'p°dahar¿a'.

{……n˘™……‰: E÷ÚØ˚i…‰ n˘…Ω∆̨  {…k……∫…fiC∫… Ω˛i……‰% x…±…:**56**
 ¥…∂…‰π…i…∂S…R¬ÛGÚ ®…i…‰ {……n˘n˘…Ω∆̨ i…®…… n˘∂…‰i…¬**561/

2
**

(p°dayo≈ kurute d°ham
pitt°s§ksahito%nila≈** 56**

Viøe¿ataøca¥kramite

p°dad°ham tam°diøet** 56½**)

Some may experience a burning sensation in the feet
especially while walking. Here the vitaited v°ta
combines with pitta and rakta and this is termed as
'p°dad°ha'.

< i… ∏…“¥…Ët{… i…À∫…Ω˛M…÷{i…∫…⁄x…÷∏…“®…u˘…M¶…]ı ¥…Æ˙ S…i……™……-

®…π]ı…R¬ÛM…æ˛n˘™…∫…∆ Ω˛i……™……∆ i…fii…“™…‰  x…n˘…x…∫l……x…‰

¥……i…¥™…… v…˛˘ x…n˘…x…∆ x……®… {…\S…n˘∂……‰‰‰‰%v™……™…:**15**
(Iti ør¢vaidyapatisimhaguptas£nu-

ør¢madv°gbha∂aviracit°y°-
ma¿∂°¥gah§dayasamhit°y°m trit¢ye nid°nasth°ne
v°tavy°dhinid°nam n°ma paµcadaøo%dhy°ya≈**

15 **)
Thus ends the 15th chapter named V°tavy°dhi-
nid°nam of A¿∂°¥gah§dayam composed by ·r¢mad
V°gbha∂a, the son of ·r¢ Vaidyapati Simhagupta.

Author
Ramanakutty C., Chief Medical Officer (Publications), Arya Vaidya Sala, Kottakkal, Kerala. E-mail: drcramankutty@gmail.com



Aryavaidyan 19

Acute oral toxicity study of Smashit tablet
Hemant Toshikhane, Satej Banne T., Sailee Kadam, Snigdha Das Mandal, Kruti Upadhyaya

ABSTRACT: The present study was carried out in the animal house of Parul University's, Parul Institute
of Pharmacy and Research, Limda, Vadodara. Experimental animals were procured from licensed animal
breeder. Source of test item Smashit tablets were provided by Gufic Biosciences Ltd. Study code number
was IAEC Number- 984/01/2017-18. This study was approved as per protocol no. 984/01/2017-18 and has
been verified from the records by IAEC. The objective of the study was to evaluate adverse effects and lethal
dose 50 (LD

50
) of test formulation after single oral administration of test substance in mice (Mus musculus).

Adverse effect after single oral administration of test drug was evaluated using parameter like change in
fur (rough or discoloration), tremor (present or absent), diarrhea (present or absent), lethargy or sleep (present
or absent), respiratory pattern, and behavior. A total of 06 mice were selected and divided into 2 groups.
In GroupI, Test material was given in the dose of 2000 mg/kg; oral once and in
Group II, Test material was given in the dose of 2000 mg/kg; oral once. In the present study, a single oral
dose of 2000mg/kg of test material was administered followed by continuous observation up to four hour
and then daily once upto 14 days. Cage side observation during initial four hours and daily once after
administration of test material did not produce any abnormal clinical sign like change in fur color, tremor,
diarrhea, lethargy, sleep, change in normal respiratory pattern and behavior. The body weight and feed
consumption of those animals were found normal. There was no significant difference in gross necropsy
as well as histology of major organ like brain, lungs, heart, liver and kidney. As per OECD guideline 423
and test condition; it can be concluded that the LD

50 
of test material was found to be higher than 5,000

mg/kg, p/o. Hence it was categorized under Category 5 or Unclassified Category.

Key words: Tablet Smashit, Oral toxicity, Mice
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Introduction

Smashit tablet, a Patent and Proprietary Ayurvedic
medicine, is composed of 60 mg of p°¿°∏abheda
(Bergenia lingulata Engl.), 50 mg each of gok¿ura
(Tribulus terrestris Linn.), punarnava (Boerhavia

diffusa L.nom.cons.), øuddha øil°jatu (Purified
asphaltum), yavak¿°ra (Hordeum vulgare L.),
øil°pu¿pa (Didymocarpus pedicellata R.Br.),
t§∏apaµcam£la, lajj°lum£la (Mimosa pudica Linn.),

am§ta [Tinospora cordifolia (Willd.) Miers ex Hook.

F. & Thoms.], kulattha (Dolichos biflorus Linn.), øigru

(Moringa oleifera Lam.), 25 mg each of varu∏a

(Crataeva nurvala Linn.), uø¢ra (Vetiveria

zizanioides Linn.) and 100 mg of Hazaral yahad

bhasma (Calcined lime silicate).

Study design: 2 groups of 3 (M) mice (Mus

musculus) species were taken. (Table 1)

Table 1

Grouping of Animals

 Group Animals Treatment         Dose    Route

Group I  3 (M) Test material 2000 mg/kg; Oral once

Group II  3 (M) Test material 2000 mg/kg; Oral once

M indicates Male



Aryavaidyan20

individually on day 0 (before administration of test
substance), on 7th and 14th day.

Second step; In Group II three mice were treated

with test substance in the same dose for confirmation

(2000 mg/kg body weight; once). The animals were

observed for mortality on the day of dosing and once

a day thereafter up to 14 days.

At the end of 14th day, one animal was sacrificed from

each group and histopathology of vital organs was

performed. (Table 2)

Table 2

Type, Date and Phases of study inspected
Sl. No. Type of inspection Date of inspection Phases of study inspected

1 Study based 02/05/2017 Acclimatization of animal
2 Study based 07/05/2017 Grouping of animal, body weight,

dose preparation and dosing.
3 Study based 08/05/2017 Body weight, and feed left over
4 Study based 20/05/2017 Necropsy

Objective of the study

The study was conducted to establish the Acute oral
toxicity and lethal dose 50 (LD

50
) of test formulation

Smashit tablet in mice.

Materials and methodes

Product name: Smashit tablet

Supplied by: Gufic Biosciences Ltd.

Dosage formulation: Tablet

Batch No.: AB16025

Mfg. date: August 16

Expiry Date: July 19

Stability: Sponsor is responsible for stability of the
test article formulations, under the storage conditions
used in this study.

Safety precautions: Standard laboratory safety
procedure was employed for handling the dose
formulations. Specifically, laboratory apron, gloves
and face mask was worn while administering doses.

Test System and Animal husbandry

Test System

Species: Mice (Mus musculus)

Strain: Swiss albino

Sex: male

No. of animals: 3 rats at each dosage form

Identification: The animal were mark on its body
and the cages were identified by attaching a cage card
containing minimum information such as cage/study/
group/animal number(s) and species/strain, sex, dose
level, test item name and study personnel signature.

Source: Animal House Facility

Rationale/Justification for the Choice of the Test

System: OECD Guideline recommends Rodent for
Acute oral toxicity testing.

Acclimatization: All animals were acclimatized for
a minimum period of five days. Animals were
maintained in the test setup for minimum 30 minutes

Acute oral toxicity study of Smashit tablet

Experimental design

Source of test item: Gufic Biosciences Ltd.

Experimental procedure: Six healthy male mice were
randomly selected.

First step: In Group I three mice were administered
test substance at a dose of 2000 mg/kg body weight
once. The animals were observed for morbidity and
mortality at 0, 1, 2, 3, 4, and 12 hr on the day of
dosing and once a day thereafter up to 14 days. The
body weights and feed left over were recorded
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once during the acclimatization period to reduce the
stress. Animals were weighed on the day of receipt
and observed daily for abnormalities if any. Detailed
records of acclimatization were maintained in the raw
data.

Animal husbandry: Test room

Animal house conditions

 Lighting : 12/12 hour light- dark cycle

Temperature: 22 ± 30C

Relative humidity: 30 to 70%

Temperature and relative humidity was recorded
thrice daily.

Animal housing: Mice were housed 3 per cage in
clean, sterilized Polypropylene cages.

Feed and water: Standard certified rat pellet feed
(Manufactured by VRK Nutritional Solution, Pune)
and drinking water treated by reverse osmosis) was
provided ad libitum to all animals.

Analysis reports for microbial load and contaminants
in feed and water and nutrient content of feed are
retained with the raw data.

Sanitation: The floor of the experimental room was
swept and mopped thrice daily. Cages and bedding
material were changed once in three days and water
bottles were changed daily. All the experimental
procedures were done in a clean environment.

Guidelines followed 1 : The Organization for
Economic Co-operation and Development (OECD)
Guideline for Testing of Chemicals; 423 (2001) -
Acute Oral Toxicity - Acute Toxic Class Method.

Quality assurance statement: This study report has
been reviewed by the Quality Assurance Unit of Parul
Institute of Pharmacy and Research, for compliance
with the OECD Principles of Good Laboratory
Practices, Study data and applicable Operating
Procedures. This statement confirms that the study
report accurately reflects study data. The summary

of inspections performed during the course of the
study.

Results

Group I: Dose preparation and Individual animal
dosing record. Protocol No: 984/01/2017-18.
(Table 3 and 4)

Group II: Dose preparation and Individual animal
dosing record , Protocol No: 984/01/2017-18,  (Table
5 and 6)

Acute oral toxicity study of Smashit tablet

Table 5

Dose preparation 2000 mg/kg

  Test Solvent used Dissolved in Concentration

substance     solvent      (mg/ml)
  (mg)        (ml)

    500 0.5% CMC           2      250.00

Table 6

Individual animal dosing record

Animal ID Body weight (g) Volume administered (ml)

T 1 17 0.13

T 2 16 0.12

T 3 20 0.16

Body weight: There was no abnormal change in the
body weight in any animal. (Table 7 and 8, Figures 1
and 2)

Table 3

Dose preparation (2000 mg/kg)

  Test Solvent used Dissolved in Concentration

substance     solvent      (mg/ml)
  (mg)        (ml)

    500 0.5% CMC           2      250.00

Table 4

Individual animal dosing record

Animal ID Body weight (g) Volume administered (ml)

T 1 15 0.12

T 2 15 0.12

T 3 20 0.16
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Table 7
Group I- (Protocol No: 984/01/2017-18)

Dose: 2000 mg/kg
Individual animal body weight

Animal            Change in body weight (gm)

     ID                       at specific day

    01   07 14

   T 1     15   14 15

   T 2     15   15 15

   T 3     20   20 20

 Mean 16.66666667 16.33333333 16.66666667

   SD 2.886751346 3.214550254 2.886751346

  SEM 1.666666667 1.855921454 1.666666667

Table 8
Group II- (Protocol No: 984/01/2017-18)

Dose: 2000 mg/kg
Individual animal body weight

Animal            Change in body weight (gm)

     ID                       at specific day

    01   07 14

   T 1     17   17 17

   T 2     16   15 16

   T 3     20   19 20

 Mean 17.66666667           17 17.66666667

   SD 2.081665999           02 2.081665999

  SEM 1.201850425 1.154700538 1.201850425

Figure 2
Group II- (Protocol No: 984/01/2017-18)

Dose: 2000 mg/kg, body weight of animals

Feed intake: There was no abnormal change in the
feed intake in any animal. (Table 9 and 10)

Mortality: Mortality was not observed in any
animal. (Table 11)

Table 11

Individual animal mortality

Animal                Day

  ID 1 2 3 4 5 6 7 8 9 10 11 12 13 14

  T 1 A A A A A A A A A A A A A A

  T 2 A A A A A A A A A A A A A A

  T 3 A A A A A A A A A A A A A A

P = Present and A = Absent

Acute oral toxicity study of Smashit tablet

Table 9

Feed input and feed left over Group I

  Day Feed input Feed left Feed intake

   01      200      N/A      N/A

   07      200      117       83

   14      N/A      103       97

Table 10

Feed input and feed left over Group II

  Day Feed input Feed left Feed intake

   01      200      N/A      N/A

   07      200      117       83

   14      N/A      103       97

Figure 1
Group I- (Protocol No: 984/01/2017-18)

Dose: 2000 mg/kg, body weight of animals

Body Weight

Body Weight
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Cage side observations: There was no abnormal
change at any time point when compare to 0 hr.
(Table 12)

Acute oral toxicity study of Smashit tablet

Histopathology: Histopathology of organ did not
reveal any toxicity. (Figure 3, 4, 5, 6 and 7).

Table 12

Individual animal cage side observation

 Animal Observation Change at specific time interval (hr)

    ID  parameter      0      1       2      3      4    4-12 12-24 After 24

T 1 Fur Normal Normal Normal Normal Normal Normal Normal Normal

Tremor Absent Absent Absent Absent Absent Absent Absent Absent

Diarrhoea Absent Absent Absent Absent Absent Absent Absent Absent

Lethargy Absent Absent Absent Absent Absent Absent Absent Absent

Sleep Absent Absent Absent Absent Absent Absent Absent Absent

Respiratory Normal Normal Normal Normal Normal Normal Normal Normal

Pattern

Behaviour Normal Normal Normal Normal Normal Normal Normal Normal

Mortality No No No No No No No No

 Animal Observation Change at specific time interval (hr)

     ID  parameter       0      1       2      3      4    4-12  12-24 After 24

T 2 Fur Normal Normal Normal Normal Normal Normal Normal Normal

Tremor Absent Absent Absent Absent Absent Absent Absent Absent

Diarrhoea Absent Absent Absent Absent Absent Absent Absent Absent

Lethargy Absent Absent Absent Absent Absent Absent Absent Absent

Sleep Absent Absent Absent Absent Absent Absent Absent Absent

Respiratory Normal Normal Normal Normal Normal Normal Normal Normal

Pattern

Behaviour Normal Normal Normal Normal Normal Normal Normal Normal

Mortality No No No No No No No No

 Animal Observation Change at specific time interval (hr)

     ID  parameter       0      1        2      3      4   4-12  12-24 After 24

T 3 Fur Normal Normal Normal Normal Normal Normal Normal Normal

Tremor Absent Absent Absent Absent Absent Absent Absent Absent

Diarrhoea Absent Absent Absent Absent Absent Absent Absent Absent

Lethargy Absent Absent Absent Absent Absent Absent Absent Absent

Sleep Absent Absent Absent Absent Absent Absent Absent Absent

Respiratory Normal Normal Normal Normal Normal Normal Normal Normal

pattern

Behaviour Normal Normal Normal Normal Normal Normal Normal Normal

Mortality No No No No No No No No

T1

T2

T3



Aryavaidyan24

Figure 3
Histopathology of Heart

Figure 4
Histopathology of Lungs

Figure 5
Histopathology of Liver

Figure 6
Histopathology of Kidney

Figure 7
Histopathology of Brain

Discussion

In the present study, a single oral dose of 2000 mg/kg
of test material was administered followed by
continuous observation up to  4 hour and then daily
once upto 14 days. Cage side observation during
initial four hours and daily once after administration
of test material did not produce any abnormal clinical
sign like change in fur color, tremor, diarrhea,
lethargy, sleep, change in normal respiratory pattern
and behavior. The body weight and feed consumption
of those animals were found normal. There was no
significant difference in gross necropsy as well as
histology of major organ like brain, lungs, heart, liver
and kidney.

Acute oral toxicity study of Smashit tablet
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Conclusion

As per OECD guideline 423 and test condition; it can

be concluded that the LD
50 

of test material was found

to be higher than 5,000 mg/kg, per Oral. Hence it was

categorised under Category 5 or Unclassified

Category.

Statement of  Compliance

We, hereby declare that this Study Code No. 'IAEC-

984/01/2017-18' entitled 'Acute oral toxicity study

of Smashit tablet according to OECD Guideline No.

423' was performed by under our supervision in

compliance with the Drugs And Cosmetics

(IIndAmendment) Rules, 2005 and OECD principle

of good laboratory practice. Characterisation of the

test material was performed by the sponsor. The

objective laid down in the study protocol was

achieved. No unforeseen circumstances were

observed which might affect the quality or integrity

of the study. The report represent a true and accurate

report of the results obtained. We accept the

responsibility for validity of the data, as well as the

interpretation, analysis, documentation and reporting

of the results.
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Phytochemical study of damanaka≈ (Artemisia vulgaris L.)
Shikerkar Pratima

ABSTRACT: A systematic study of crude drug embraces, thorough consideration of primary and secondary
metabolites derived as a result of plant metabolism. The compounds that are responsible for medicinal
property of the drug are usually secondary metabolites. The plant damanaka≈ is subjected to preliminary
phytochemical screening for detection of its various chemical constituents which are responsible for
pharmacological or therapeutic activity and play important role in identification and authentication of drug,
the first and foremost step in any of the drug research.

Key words: Damanaka≈, Preliminary, Phytochemical

Introduction

Plants contain different chemical constituents. These
chemical constituents may be therapeutically active
or inactive. The one which are active are called as
active constituents or active principles (alkaloids,
glycosides, etc.) which are responsible for
pharmacological or therapeutic activity.

The preliminary phytochemical studies are essential
to know the basic constituents present in drug. It helps
to get an idea about the enormous variety of organic
substances. The action of a drug depends upon the
basic components present in the drug. This analysis
will help to know the chemical constituents present
in damanaka≈ plant which are responsible for the
pharmacological or therapeutic action.

Scientific classification:1 Refer table 1.

Family: Asteraceae

English name: Indian worm wood, Fleabane2

Synonymes-  Damana≈2

Distribution: Throughout India, in hilly districts in
areas upto 2,400 m elevation.2

Habit: A tall aromatic perennial shrub, often
gregarious, pubescent or villous throughout,
pubescent above, white-tomentose beneath,
uppermost smaller, 3-fid or entire, lanceolate, flowers
in subglobose heads, in spicate or suberect or
horizontal panicled racemes, outer flowers female,
very slender, inner disk flowers fertile, bisexual, bracts
ovate or oblong, margins scarious, fruits oblong,
ellipsoid minute achenes. 2 (Figure 1)

Rasapaµcaka  3

Rasa (taste): Tikta (bitter) and ka¿°ya (astringent)

Gu∏a (property): Laghu (light), r£k¿a (dry), t¢k¿∏a

V¢rya(potency): U¿∏a (hot), Vip°ka: Ka∂u (pungent)

Chemical constituents: Artemisia alcohol,
psilostachyn A and C, capillin, azulen, caryophyllene,
geraniol, Artemisia ketone, etc. 3

Do¿akarma: Trido¿aø°maka mainly kaphav°ta
ø°maka.4

Mukhyakarma: Vat°nulomana4

S°m°nyakarma:H§dya,v§¿ya,vi¿aghna,bh£tado¿anut.4

Indications: Graha∏i (gastritis), vi¿a (poisoning),

PLANT STUDY
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Table 1
Scientific classification

Scientific kingdom Classification plantae
Angiosperms

Eudicots

Asteroids

Asterales

Family Asteraceae

Genus Artemisia

Species A.vulgaris

Botanical name: Artemisia vulgaris L.
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ku¿∂ha (skin disease), ka∏∑u (itching), k§mi (worm
infestation), vi¿∂ambha, °dhm°na (blotting of
abdomen), ka¿∂°rtava (dysmenorrhoea).4

Parts used: Leaves, flowering top, paµc°¥ga (whole
plant).4

Dosage: Svarasa (juice): 5-10 ml., c£r∏a (powder)-
0.5 -1gm.4

Properties and actions:5 The plant has a hot, sharp,
pungent taste, alexiteric, appetiser, cures kapha-v°ta
do¿a, asthma and itching. The plant is considered to
be a valuable stomachic, deobstruent and anti-
spasmodic, it is prescribed as infusion and electuary
in cases of obstructed menses and hysteria. Externally
it is used as fomentations given in skin diseases and
foul ulcers as an alterative.

The expressed juice is used in diseases of children. It
is applied to the head of young children for the
prevention of convulsions. The leaves and tops are
administered in nervous and spasmodic affections
connected with debility, in asthma and diseases of
brain. In Afghanistan and throughout India, a strong
decoction is given as a vermifuge and a weak one to
children in measles. The infusion is given as tonic.

The plant is much used medicinally in Indo-China,
where the leaves and flowers are considered as

aromatic, emmenagogue, stomachic, antispasmodic
and anthelmintic. The boiled leaves are used as
poultice in headache, is dried and cut into small
fragments; they are used to cauterize wounds.

In China and Japan, inflammable cones or 'moxa' are
obtained by grinding the leaves in a stone mortar with
water separating the coarser particles, and drying
what remains moxibustion, or the method of
cauterizing the skin by burning, is resorted to for a
very large number of diseases, from itch to sterility.

In Malaya, the leaves are employed as a carminative
and haemostatic. The tonic and stomachic properties
of the plant are well known in the Philippine Islands.
An infusion of the leaves is commonly used as an
emmenagogue.

The plant is prescribed by Àc°rya Suøruta in the
treatment of snake bite and scorpion sting, but the
plant is not an antidote to either snake venom or
scorpion venom.

Materials and methods

Preliminary phytochemical study: Phytochemistry
(python - plant) is the science of matter that deal with
plants or plant products. Natural products comprise
of different chemical constituents that may be
therapeutically active or inactive. The one which are
active are called as active constituents or active
principles (alkaloids, glycosides, etc.). The inactive
ones are called inert chemical constituents (starch,
cellulose, etc.). Such inert constituents though they
possess no pharmacological or therapeutical activity,
are essential for the normal physiological processes.
In the recent times phytochemistry has undergone
significant development as a distinct discipline.

Preliminary phytochemical studies are essential to
know the basic constituents present in the drug. It
gives an idea about the enormous variety of organic
substances. The action of a drug depends on the basic
components present in the drug and the analysis will
help to know the components responsible for the drug
action.

The preliminary tests were made by using the four
different extracts of Artemisia vulgaris.

1. Proteins: Biuret test:-  2 ml of 10% copper sulphate
solution, is added to 2 ml of test solution, mixed well

Phytochemical study of Damanaka≈ (Artemisia vulgaris)

Figure 1
Damanaka≈ (Artemisia vulgaris L.)
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and 2 drops of 1% copper sulphate solution is added.
Violet or pink colour indicates the presence of two or
more peptide bond of proteins.

Ninhydrin test:- 1ml of 0.1% freshly prepared
ninhydrin solution is added to 4 ml of the test solution,
which should be neutral pH. The contents are mixed
and boiled for a minute and allowed to cool. Violet
or purple coloured solution indicates the presence of
amino acids and proteins.

Xanthoproteic test:- 1ml of Conc. HNO
3
 is added to

5 ml of the solution. The contents are boiled and
cooled. Appearance of yellow colour indicates the
presence of nitro derivatives of aromatic amino acids.
To this solution 40% of NaOH is added. A deep
orange colour solution indicates the presence of
sodium salts of nitro derivatives of aromatic amino
acids.

Hopkins-Cole test:- 2 ml of glacial acetic acid is added
to 2 ml of the test solution and mixed well. To this,
2ml conc. H

2
SO

4 
is added carefully along the sides of

the test tube. The formation of violet ring in the
junction of two liquids indicates the presence of
indole group of tryptophan.

Sulphur test:- 2 ml of 40% NaOH solution and 10
drops of 2% lead acetate solution are added to the
2ml of solution and the contents are boiled for a
minute and cooled back. Precipitate indicates the
presence of sulphur containing amino acids of
proteins.

2. Carbohydrates test for starch: Molisch's test:-
2 drops of Molisch's reagent is added along the sides
of the test tube. At the junction of two liquids a red
cum violet coloured ring indicates the presence of
carbohydrates.

Iodine test:- A few drops of iodine solution is added
to 1 ml of the test solution. Appearance of deep colour
indicates the presence of starch.

Fehling's test:- 1ml of Fehling's solution-A and 1ml
of Fehling's solution-B are added to 1ml of test
solution. The contents are mixed well and boiled for
a minute. Yellow or brownish-red precipitate
indicates the presence of the reducing sugars.

Benedict's test:- 2 ml of Benedict's reagent is added
to five drops of the solution. Boiled for a minute in a
water bath and cooled the solution. Yellow, red or
green colour precipitate indicates the presence of
reducing sugars.

Non-reduction sugar such as sucrose: Benedict's test:-
Benedict's test showing no characteristic colour
forming, indicates the presence of non-reducing
sugars in the test solution.

3. Tannins: Gelatin test:-  the solution is evaporated
to dryness and the residue was dissolved in gelatin
1%. To this salt solution (10% Nacl) is added. A white
precipitate was obtained which indicates the presence
of tannins.

4. Anthocyanins: Aqueous NaOH test:- 1ml aqueous
NaOH solution is added to 1ml test solution,
formation of blue to violet colour indicates the
presence of anthocyanins.

Conc. H
2
SO

4
 test:- 1ml of conc. H

2
SO

4
 is added to the

1 ml of test solution. Formation of yellow to orange
colour indicates the presence of anthocyanins.

5. Glycosides: Molisch's test:- 1ml of Molisch's
reagent and 1ml of conc. H

2
SO

4
 is added to the test

solution. Formation of reddish violet colour ring at
the junction of two liquids indicates the presence of
glycosides.

Conc. H
2
SO

4
 test:- 1ml of conc. H

2
SO

4
 is added to the

1 ml of solution and is allowed to stand for 2 minutes.
Formation of reddish colour indicates the presence
of glycosides.

Keller kiliani test:- The test solution is dissolved in
glacial acetic acid. Boiled for a minute and cooled.
To this solution, 2 drops of ferric chloride solution is
added. The contents were transferred to a test tube
containing 2 ml of concentrated sulphuric acid. A
reddish brown colour ring observed at the junction
of two layers indicates the presence of glycosides.

6. Saponin: Foam test:- Extract is shaken vigorously
with distilled water in a test tube. Honeycomb like
foam produced, persists for few minutes confirms
the presence of saponin.

7. Flavanoids : The presence of flavanoids is detected
by the development of scarlet and cherry red colour

Phytochemical study of Damanaka≈ (Artemisia vulgaris)
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in alcoholic extract when a few drops of sulphuric
acid with few magnesium turnings are added to the
test solution. These colours usually indicate
flavanoids. Scarlet colour indicates flavones; deep
cherry red colour indicates the presence of flavanoids.

Pew's test (Zn/Hcl) for dihydro flavonols:- A pinch
of Zn powder and 5 drops of 5N Hcl are added to the
test solution. It gives a deep purple red
(dihydroquercetin) or cherry red (dihydrokaempfeol)
colour. Flavones, dihydrochalocones and other
flavanoids gives at most pinkish or brownish colour.

Shinoda test:- This test is applied in the same way as
Zn/Hcl, but magnesium powder is used instead of
zinc. The development of a deep-red or magenta
colour of the solution is an indication for the presence
of flavane/dihydroflavanol. Dihydrochalcones and
other flavanoids do not react with the reagent.

Aqueous NaOH solution:- 1ml of aqueous NaOH
solution is added to 1ml of test solution. Formation
of yellow colour indicates the presence of flavanoids.

Conc. H2SO4 test:- 1ml of conc. H
2
SO

4
 is added to

test solution, formation of red colour indicates the
presence of flavanoids.

8. Phenols: Phenol test:- When 0.5 ml of Fecl
3
 solution

is added to 2 ml of test solution, formation of an intense
colour indicates the presence of phenols.

9. Steroids: Salkowski's test:- A wine red colour is
developed when chloroform and H

2
SO

4
 are added to

the test solution. It indicates the presence of steroidal
nuclei.

10. Alkaloids: Mayer's test:- The filtrate when mixed
with few drops of Mayer's reagent gives creamy white
precipitate.

Dragendroff's test:- The filtrate when added with few
drops of Dragendroff's reagent gives orange red
colour.

Observation and results

The components present in four extracts of
damanaka≈ after conducting preliminary
phytochemical studies is given below. (Table 2)

All the five extracts show presence of proteins and
starch (carbohydrates) and absence of alkaloids and
tannins.

Anthrocyanins are present in juice, petroleum ether
and chloroform extract and absent in hot infusion
and ethanol extract of damanaka≈.

Glycosides, saponins and flavanoids are present
in juice and hot infusion of damanaka≈ and absent
in petroleum ether, ethanol and chloroform extracts.

Phenols are present in juice, hot infusion; ethanol
and chloroform extracts absent in petroleum ether
extract.

Steroids are present in juice, hot infusion and
chloroform extracts and absent in petroleum ether
and ethanol extracts.

Table 2
Components present in four extracts of damanaka≈

Sl. No Tests  Juice    Hot Petroleum Ethanol     Chloroform
infusion     ether

I Proteins
a. Biuret test    +ve +ve -ve -ve +ve
b. Ninhydrin test    -ve -ve -ve -ve +ve
c. Xanthoproteic test    +ve -ve +ve Traces +ve
d. Hopkins-cole test    -ve -ve -ve +ve +ve
e. Sulphur test    -ve -ve -ve -ve +ve
II Carbohydrate test for starch
a. Molisch's test    -ve +ve +ve -ve -ve
b. Iodine test    -ve -ve +ve -ve +ve
c. Fehling's test    +ve -ve -ve -ve +ve
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Conclusion

Juice can be considered as a best form to administer
as it contains majority of chemical constituents in it,
followed by hot infusion of damanaka≈. All this
studies play important role in identification and
authentication of drug, the first and foremost step in
any of the drug research.
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Sl. No Tests Juice     Hot Petroleum Ethanol       Chloroform
infusion ether

d. Benedict's test +ve +ve +ve +ve +ve
e. Test for non reducing -ve -ve -ve -ve +ve

sugar such as sucrose
III. Tannins
a. Gelatin test -ve -ve -ve -ve -ve
IV. Anthrocyanins
a. Aqueous NaOH test +ve -ve -ve -ve +ve
b. Conc. H

2
SO

4
 test +ve -ve +ve -ve -ve

V. Glycosides
a. Molisch's test +ve +ve -ve -ve -ve
b. Conc. H

2
SO

4
 test +ve +ve -ve -ve -ve

c. Keller Kiliani test +ve -ve -ve -ve -ve
VI. Saponin
a. Foam test +ve Traces -ve -ve -ve
VII. Flavanoids
a. Flavanoid test -ve -ve -ve -ve -ve
b. Pew's test for -ve -ve -ve -ve -ve

dihydroflavanols
c. Shinoda test -ve -ve -ve -ve -ve
d. Aqueous NaOH test +ve +ve -ve -ve -ve
e. Conc. H

2
SO

4
 test +ve +ve -ve -ve -ve

VIII. Phenols
a. Phenol test +ve +ve -ve +ve +ve
IX. Steroids
a. Salkowski's test Traces +ve -ve -ve +ve
X. Alkaloids
a. Mayer's test -ve -ve -ve -ve -ve
b. Dragendroff's test -ve -ve -ve -ve -ve
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Nayan°bhigh°ta due to Arkak¿¢ra - a case report
Aiswarya Nair V. and Abdul Salam A.

ABSTRACT: Arka (Calotropis gigantea), a plant found commonly along wastelands produces copious
amounts of thick milky latex which exudes out on breaking the leaves or stem of the plant. Accidental
ocular injury due to sap from the plant is frequently encountered especially around the time of ·ivar°tri
festival. The case of a 51 year old male patient with ocular injury to arkak¿¢ra is being reported here. He
had presented with blurred vision, pain and burning sensation around right eye and photophobia following
drops of sap falling into his right eye while plucking flowers from arka plant. After thorough clinical
examination, he was diagnosed as a case of nayan°bhigh°ta due to upavi¿a and treated along the lines of
nayan°bhigh°ta, øophahara and vi¿ahara with internal medicines and kriy°kramas like vi∑°laka, seka and
jaΩ£k°vacara∏a and made a successful recovery.

Key words:  Nayan°bhigh°ta, Arkak¿¢ra, Ocular toxicity

CASE STUDY
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Introduction

Arka is a plant found commonly along the roadsides,
wastelands and dry exposed areas. Copious amounts
of thick milky latex exude out on breaking the leaves
or stem of the plant. Ocular injury due to latex from
the plant is frequently encountered especially around
the time of ·ivar°tri festival. The encounters are
mostly accidental. The available medical literature
has only few reports of such cases. Similar cases
which received °yurvedic management have not been
reported. The case of a 51year old male patient with
ocular injury due to the exposure to sap from the
plant is being described in this report.  He had
presented with blurred vision, pain and burning
sensation around right eye and photophobia
following drops of sap falling into his right eye while
plucking flowers from arka plant. After thorough
clinical examination, he was diagnosed as a case of
nayan°bhigh°ta due to upavi¿a and treated along the
lines of nayan°bhigh°ta, øophahara and vi¿ahara with
internal medicines and kriy°kramas and made a
successful recovery. We report this case in hope to
demonstrate the ability of °yurveda to deal with such
acute cases effectively and to caution professionals
the need to familiarize themselves with spectrum of
ocular toxicity manifestations of arkak¿¢ra.

Case report

51 year old patient, a manual labourer with poor
socio- economic background, was plucking
Calotropis flowers in evening, when a few drops of
latex from the plant accidentally fell into his right
eye. Instantly he felt severe burning pain in his right
eye. He immediately washed his eyes with cold water.
An hour later there was watering, foreign body
sensation and swelling over both lids of right eye. He
had repeatedly washed eyes with cold water
throughout the night. On waking up next day morning,
in addition to previous symptoms, his vision was
blurred and he experienced high discomfort while
looking into sunlight. He approached the Out Patient
Department of Salakyatantra, Govt. Ayurveda
College Hospital, Thiruvananthapuram, right away
for management.

Patient had a history of trauma to face by road traffic
accident 2 years back resulting in fracture of nasal
bones and loss of upper two and lower left incisors.
No history of any other systemic disease, allergies or
ocular pathology. Patient has been using reading
glasses for the past 2 years for presbyopia.

Clinical findings

General examination showed PICCLE (Pallor,
Icterus, Cyanosis, Clubbing, Lymphadenopathy,
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Edema) to be nil. His vital signs were within normal
limits. Examination of right eye and adnexa showed
increased blinking, oedema over lids, narrow
palpebral fissure, and moderate congestion in bulbar
and palpebral conjunctiva. Hazy and oedematous
cornea and quiet anterior chamber (AC). He had
uncorrected visual acquity (UCVA) of 6/18 in the
right eye and 6/6 in the left eye. The eye was also
examined under the dim illumination of slit lamp
biomicroscope which showed normal corneal
epithelium with no epithelial defect and presence of

Descemet's folds in cornea.

Diagnostic evaluation: From the history and
examination, patient was diagnosed to have
nayan°bhigh°ta due to upavi¿a exposure in right eye.

Therapeutic intervention: The interventions and
treatment outcomes are tabulated below. (Table 1)

Figure 1 and 2 showing the affected eye on day 1 and
day 3 (Informed consent was obtained from the
patient for the publication of photos and the case
report)

Figure 1
Day 1 (Eye with hazy cornea, Descement's folds, lid

swelling and congestion)

Figure 2
Day 3

Nayan°bhigh°ta due to Arkak¿¢ra - a case report

Table 1

Therapeutic interventions and outcomes

   Day                    Medicines             Procedures                  Observations

1st day Gu∑£cy°di ka¿°yam - 90 ml thrice Vi∑°lakam with Mukk°di Haziness of cornea, swelling of

daily, Avipattic£r∏am - 10 gm. at guΩika, lodhra and ya¿∂¢- conjunctival congestion honey
night with honey internally k¿¢ra sekam thrice daily. eyelids, reduced. Photophobia

reduced. Pain and burning
sensation persisted.

2- 3 days Gu∑£cy°di ka¿°yam - 90 ml thrice, JaΩ£k°vacara∏a over right All subjective symptoms
daily, Avipattic£r∏am - 10 gm. forehead and temple, with reduced. Cornea clearer and
at night with honey internally. above procedures conjunctival congestion

markedly low. UCVA right eye
6/9 on 3rd day

4th day Gu∑£cy°di ka¿°yam - 90 ml thrice, JaΩ£k°vacara∏a over right Cornea clear, conjunctival
daily, Avipattic£r∏am - 10 gm. forehead and temple, with congestion markedly reduced
at night with honey internally. above procedures

5th day Gu∑£cy°di ka¿°yam - 90 ml thrice, To continue seka for 2 more Complaints resolved

daily, Avipattic£r∏am - 10 gm. days completely

at night with honey internally.
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Discussion

Arka is distributed throughout India in dry waste
lands. It is a large hard much branched milky shrub,
the branches, leaves and inflorescence covered with
loose soft white wool. The latex of arka contains
akundarin, 0.45% uscharin, 0.15% calotoxin, 0.15%
calactin, α- calatropeol, β- calotropeol, β- amyrin
and calcium oxalate, and also yields a nitrogen and
sulphur containing fish and cardiac poison, gigantin.
It also contains traces of glutathione.1 The latex of C.

gigantea is acidic in reaction and turns blue litmus
red.

Arkak¿¢ra is one among the upavi¿as. It is snigdha,
tikta and u¿∏a and acts like a k¿°ra when coming into
contact with skin.2 It has an action causing tissue
necrosis, 'k¿ara∏°t k¿a∏an°t v° k¿°ra'.

The spectrum of ocular toxicity after accidental
inoculation of the latex of arka probably occurs due
to two reasons. The first being the acidic nature of
the milky sap and second due to the toxins present in
the sap.

A review of available medical literature shows that
Calotropis latex is capable of penetrating the corneal
stroma and inducing permanent loss of endothelial
cells. Confocal and specular microscopy confirmed
permanent endothelial cell loss with morphologic
alteration after intracorneal penetration of the latex .3

Cases of keratitis with showed corneal edema and
striate keratopathy without any evidence of
intraocular inflammation, relieved by local
corticosteroid use has also been reported.4 Toxic
iridocyclitis due to Calotropis has been reported by
Tomar et. al5 and also by Basak et.al.6

Calotropis latex is ironically relatively non-toxic to
the corneal epithelium, but highly toxic to the corneal
endothelium. Corneal oedema with Descemet's
membrane folds appears to be the predominant feature
due to the toxicity of Calotropis sap. This corneal
oedema is probably due to toxicity of latex towards
endothelium.7 Basak et.al. reported low endothelial

cell count in 17 out of 23 eyes (74%) on specular
microscopy at three months in comparison to the
normal fellow eye.

These findings also suggest that the cause of corneal
oedema is endothelial toxicity. The epithelial lesions
were seen in some patients who had rubbed their eyes
after exposure.

The ocular toxicity of arkak¿¢ra is an am£rta
nayan°bhigh°ta due to upavi¿a. ·opha, r°ga, toda,
d°ha, p°ka, ghar¿a, etc. are the symptoms of
nayan°bhigh°ta. It is understood from previous
literature that the corneal oedema thus produced in
eye is a vi¿ajaøopha caused by coming in contact with
a vi¿av§k¿a. The line of management adopted here
need to be rakta and pitta abhi¿yandahita8 and the
drugs should have antidote or antitoxic properties.
The first dh°tu affected in the body by vi¿a is rakta,
same is applicable to the eye as well. Kriy°kramas
like mukhalepa, seka, etc. which are indicated in
nayan°bhigh°ta, are also included in ek°daøa
upakrama for øopha.

In the case described here, vi∑°laka is local topical
application of medicines over eyelids excluding the
lashes. The drugs of the compound Mukk°di guΩika
are vi¿ahara in nature. Lodhra and ya¿∂¢k¿¢raka¿°ya
are very helpful in reducing pain as ya¿∂¢madhu is
cak¿u¿ya, sadyak¿atahita and rakta and sannip°ta
do¿ahara.9 Lodhra is rakta-kaphapittahara and
øophahara i.e. it can reduce inflammatory odema.9a

Seka was found to make instant remarkable changes
in haziness of cornea due to oedema. The haziness
had markedly reduced right after the first seka. This
may be due to the pressure effect of the stream of
seka on the eye, which falls over a large surface area
of eyelid as well as transcorneal absorption of drugs
used. Raktamok¿a is beneficial for analgesia as well
as to inhibit inflammation.8a JaΩ£k°vacara∏a is the
method of choice especially in case of toxicities, savi¿a
cases.8b JaΩ£k°vacara∏a is practised widely in cases
of venous congestion and analgesia. The painkiller

Nayan°bhigh°ta due to Arkak¿¢ra - a case report
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effects of leech application were ascertained in many
trials on patients with osteoarthritis who claimed that
leeching was more relieving than topical diclofenac
with no adverse effects.10 There are over 100 bioactive
substances found in leech salivary glands.†Some can
function as analgesics, vasodilators, bacteriostatics,
anti-inflammatories, antiedematous, and anti-
coagulants. These bioactive enzymes may improve
blood circulation, increase thrombolysis, and enhance
anti-inflammatory responses.11 Hence it is extremely
useful in this case as well.

Conclusion

The injury from Calotropis appears to be common
especially around festivals celebrated in regard of
Lord ·iva like ·ivar°tri. All ophthalmologists
especially °yurveda ·°l°kyatantra specialists
practising in rural areas need to be well acquainted
with the clinical picture so that ocular toxicity due to
arkak¿¢ra can be managed effectively. This case
report is relevant as cases of Calotropis toxicity
reported in medical scientific community is very few
even in the field of modern medicine let alone
°yurveda. This demonstrates the ability of °yurveda
to deal with such acute cases effectively.
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Randomized controlled trial to assess the effect of potentiated

Triphal°c£r∏a with honey in overweight adults
Saniya C. K.,  Jyothi R.  and Sunitha V. K.

ABSTRACT: Overweight is being evolved as a major health hazard in urbanized societies and the
overweight population has more than doubled in a few decades as a result of changes occurring in food
habits and occupational patterns. It has significant health implications in the form of hypertension, diabetes
mellitus, coronary heart diseases, etc.ÖTriphal°c£r∏a potentiated in khadira [Acacia catechu (L.f) Willot]
and asana (Pterocarpus marsupium Roxb.) decoction along with honey as anup°na is highly effective in
reducing sthaulya and atisthaulyavik°ras. The study was aimed at establishing the effectiveness of this
formulation in patients of age 20-40 years, by randomized controlled trial on 30 patients each in study and
control group having BMI (body mass index) from 25-29.99 Kg/M2 and WHR (waist hip ratio) >1 in men,
and >0.85 in women. Patients in both groups were instructed to modify their dietary pattern. The experi-
mental group was given the formulation for 30 days in the dose of 6 gm each with 12 gm of poly floral
honey as anup°na on empty stomach in the morning and evening. Patients in the control group were given
only the dietary modification. After one month of study period, BMI, WHR and other parameters were
assessed before treatment and after treatment for both groups and follow ups were taken on 60th day. After
testing the hypothesis, it was found that, significant reduction has happened in the study group for all the
outcome variables at 5% level.

Key words: Potentiated Triphal°c£r∏a, Honey, Overweight

Introduction

With the advent of modern sophisticated techniques
in medicine, the last century has witnessed a complete
reversal in the morbidity pattern. Non-communicable
diseases came into the center stage by eclipsing the
communicable diseases. Major among them are life
style disorders. Over the recent decades, overweight
and obesity have evolved as one among the prominent
health hazards and at present it is the fifth leading
risks of global deaths.1

As per WHO figures, in 2014 more than 1.9 billion
adults were overweight.2 India is the third most obese
country, just behind USA and China, according to a
study conducted by the Journal Lancet.3 As per the
latest 2015-16 National Family Health Survey, 20.7%
of women and 18.6% of men in India are overweight.4

Overweight is a risk factor in the development of
hypertension, diabetes mellitus, coronary heart
diseases, gall bladder diseases, certain types of cancers

especially hormone related and large bowel cancers.
Several associated diseases, which although not
usually fatal, cause a great deal of morbidity in the
community, e.g. varicose vein, hernia, osteoarthritis
and psychological stress particularly during
adolescence. Women affected by obesity are also more
likely to face reproductive problems like polycystic
ovarian syndrome (PCOS), which eventually leads
to infertility.1

In Carakasamhita, sthaulya  is mentioned as one
among the most undesirable traits or 'A¿∂anindita
puru¿a'. This study ventures at administering Triphal°
c£r∏a potentiated in khadira and asana decoction
along with honey as anup°na. Roots of this
formulation can be traced in texts 'Yog°m§tam'5 and
'Cikits°maµjari'6 which records them as highly
effective in sthaulya and its vik°ras.`

People are wary of adopting most of the modern
weight reduction techniques fearing both grim side
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effects and the huge cost involved. Traditional
°yurvedic methods, therefore assume greater
significance. Intake of khadira and asana ka¿°ya
bh°vita Triphal°c£r∏a along with honey can better
serve the purpose of a weight reducer without causing
any side effects, and at the same time, promotes overall
rejuvenation of body. Triphal° enhances wound
healing, cures eye diseases, skin diseases, kΩeda-
medovik°ras and kaphaja-raktajavik°ras. Khadira
and asana have hypoglycemic activity too. Honey is
good for eyes and has a property of cleansing the
body channels along with kaphamedohara property.
This study aims to find out the effect of Triphal°c£r∏a
potentiated in khadira and asana decoction along with
honey in reducing body mass index and waist hip
ratio along with other anthropometric parameters of
overweight.

Hypothesis

Null Hypothesis: Triphal°c£r∏a potentiated in
khadira and asana decoction along with honey is not
effective in reducing BMI of overweight adults.

Alternative Hypothesis: Triphal°c£r∏a potentiated
in khadira and asana decoction along with honey is
effective in reducing BMI of overweight adults.

Materials and methodes

An effort is made to materialize the formulation
mentioned in Sth£lacikits° chapter of both
Yogaratn°karam and Cikits°maµjari to benefit
patients with overweight. Triphal°c£r∏a potentiated
in khadira and asana decoction along with honey as
anup°na is an adoptable and natural way to overcome
the ill effects of overweight.

Preparation of the medicine

The drugs har¢tak¢ (Terminalia chebula Retz.),
vibh¢tak¢ [Terminalia bellirica (Gaertn.) Roxb.],
°malak¢ (Phyllanthus emblica L.), khadira, asana and
honey were used for the preparation of the medicine.

All the drugs of superior quality were identified and
purchased from authorized sources. First five drugs

were washed thoroughly in running water to remove
dirt and other extraneous materials. Then they were
dried in shade and crushed separately from grinding
mills to reduce their size. In the initial phase 6 kg
each of har¢tak¢, vibh¢tak¢ and °malak¢ (triphal°)
were taken for c£r∏a preparation. Both khadira and
asana were taken equal to the total quantity of first
three drugs, i.e. a total of 18 kg (9 kg each khadira
and asana) were used for the preparation of the
decoction.

(i) Preparation of the decoction:  9 kg each of khadira
and asana were taken in a large vessel , 8 times i.e.144
litre of water was added to this container and boiled
till it was reduced to 1/8th i.e.18 liter. This decoction
was used for  potentiating Triphal°c£r∏a.

(ii) Potentiation (bh°vana): The crushed triphal° was
soaked in to the above mentioned decoction and kept
overnight till it gets completely absorbed. Then it
was kept in shade and completely dried. The process
of bh°vana was done again two more times with
freshly prepared decoction. Then it is kept under
shade and dried.

(iii) Powdering of the potentiated drugs: The dried
bh°vita triphal° was powdered fine and kept in
airtight non reactive containers.

(iv) Packing and dispensing of the drugs: Each patient
required 360 g of potentiated Triphal°c£r∏a for a
month. They were advised to take the powder in
6 gm in the morning and evening in empty stomach
with double quantity i.e. 12 gm of Agmark honey for
a period of one month.

Methodology

Study Design: Randomized controlled trial.

Study Setting: OPD (Out-patient department) of
Swasthavritta Department, Govt. Ayurveda College,
Thiruvananthapuram.

Study Population: Patients registering in the OPD of
Swasthavritta having BMI from 25 to 29.99 Kg/m2

and WHR > 1 in men, and > 0 .85 in women.

Randomized controlled trial to assess the effect of potentiated Triphal°c£r∏a with honey in overweight adults
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Sample Size: Total 60 patients satisfying the
conditions were selected i.e. 30 patients each were
assigned to both study (experimental) group and
control group.

Inclusion criteria

Patients in the age group of 20 - 40 years including
both sexes, having BMI from 25 to 29.99 Kg/m2 and
WHR > 1 in men, and > 0 .85 in women.

Exclusion criteria

Patients undergoing prolonged medications like anti
depressants, antipsychotics, anticonvulsants, oral
contraceptives, oral hypoglycemic agents, insulin,
beta adrenergic blockers, antihistamines, etc. for
chronic illnesses.

• Pregnancy and lactation

• Patients on steroid therapy

• Known cases of hypothyroidism, PCOS

• Bronchial asthma

Duration of the study: 30 days and follow up was
done for the following one month.

Sampling procedure: Simple random sampling
technique was adopted and patients were randomly
allocated to the study group and control group using
lottery method.

Data collection: It was done using a pre-designed
questionnaire and laboratory investigation

Procedure: 60 patients satisfying the inclusion and
exclusion criteria were selected. 30 patients each were
randomly allocated into the study and control groups
by lottery method. Detailed demographic information
related to general health condition of the patients was
gathered by using the pre-designed questionnaire.
Laboratory investigation of blood, body mass index,
waist circumference, hip circumference, waist hip
ratio, mid arm circumference,  mid thigh circum-
ference and chest circumference were checked before
the study period. Patients in both groups were
instructed to modify their dietary pattern based on

the nutrition requirement and intensity of their daily
activity for 30 days. Triphal°c£r∏a potentiated in
khadira and asana decoction was given in the form of
fine powder with honey as anup°na for 30 days to the
experiment group along with dietary modification.
Dietary modification without medicine was
prescribed to the patients in the control group.
Parameters mentioned above were assessed for both
groups after one month of study period.

The medicine was provided for the entire course.
12 gm of potentiated Triphal°c£r∏a was given in
two divided doses of 6 gm each with 12 gm of poly
floral honey as anup°na in empty stomach in morning
and evening. On the 31st day and 60th day the above
mentioned parameters were measured. The results
obtained were statistically analyzed. .

Outcome variable/Assessment criteria

• Body weight

• Body mass index (BMI)

• Waist circumference (WC)

• Hip circumference (HC)

• Waist hip ratio (WHR)

• Mid arm circumference (MAC)

• Mid thigh circumference (MTC)

• Chest circumference (CC)

Ethical consideration: Written informed consent of
patients and approval from the Institutional Ethical
Committee (IEC No.: 104/28.4.2015 dated 28.
04.2015) were also obtained prior to the study.

Results

Measures of outcome variables were made at three
points-before treatment (BT), after treatment (AT)
and after follow up (AF). Apart from assessing and
comparing  the effect of the medicine on each groups
of patients based on descriptive measures like
arithmetic mean, standard deviation and coefficient
of variation, appropriate statistical tests, both
parametric and non parametric tests like one way

Randomized controlled trial to assess the effect of potentiated Triphal°c£r∏a with honey in overweight adults
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Table 1

ANOVA (Study & Control group) - Effect of treatment on body weight

Study group

SS DF MS F (DFn, DFd) P value

Treatment (between columns) 398.4 2 199.2 F (1.162, 33.71) = 145.5 P<0.0001

Individual (between rows) 6955 29 239.8 F (29, 58) = 175.2 P<0.0001

Residual (random) 79.39 58 1.369

Total 7433 89

Control group

SS DF MS F (DFn, DFd) P value

Treatment (between columns) 27.15 2 13.58 F (1.221, 35.41) = 14.53 P=0.0002

Individual (between rows) 7402 29 255.2 F (29, 58) = 273.2 P<0.0001

Residual (random) 54.18 58 0.9342

Total 7484 89

repeated measures ANOVA, Kruskal-Wallis and
Friedman's test were used.

1. Effect of treatment on body weight

Considerable reduction has occurred in the body
weight of patients who received the medicine. The
mean difference in body weight among the study and
control groups before and after the intervention
respectively are 3.42 kg and 0.95 kg. (Figure 1)

beneficial for overweight patients in reducing their
weight. (Table 1)

2. Effect of treatment on BMI

The medicine has considerably reduced the BMI in
patients in the study group. Also, the mean reduction
in BMI among the patients of the study group before
and after the treatment is 1.29 units. The same in the
control group is only 0.36 units. (Figure 2)

One way repeated measures ANOVA was separately
conducted in the study and control groups to test
whether the weight reduction is statistically
significant or not before treatment, after treatment
and after follow up. It was found that statistically
significant weight reduction has happened in both
groups of patients. It can be concluded that dietary
modification along with medicine was highly

Since at least one of the variables did not clear the
test of normality at 5% level, non-parametric test
'Kruskal-Wallis' was used. It was found that there is
significant change in BMI at 5% level (value of
Kruskal Wallis statistics is 35.66, P value 0.0001). It
is worth mentioning that drastic change in BMI was
seen in female patients.

Randomized controlled trial to assess the effect of potentiated Triphal°c£r∏a with honey in overweight adults

Figure 1
Effect of treatment on body weight

Figure 2
Effect of treatment on BMI
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In the control group, it was observed that the BMI is
not significantly changed after testing the hypothesis
using Kruskal-Wallis test (value of Kruskal Wallis
statistics is 5.762, P value .0561).

3. Effect of treatment on waist  circumference

Mean reduction in the WC in the study group of
patients is 3.3 cm. At the same time the same measure
on an average reduced only 0.4 cm among patients in
the control group. (Figure 3 and Table 2)

The effect of medicine was quick when it comes to a
variable like WC, which is perceived to be highly
difficult to cut short. It is also to be mentioned that
other weight reduction techniques are mostly
concentrating on reducing the total body weight not
on the WC. In the study group, it is found that many
female patients have improved their quality of
menstrual cycle within the limited period of the study
due to the reduction in WC.

4. Effect of treatment on hip circumference

Hip circumference has also undergone significant
reduction on an average after receiving the medicine.

Patients in the study group have reduced 2.1cm of
their hip circumference and are far better when
compared to the 1.00 cm reduction in the control
group. (Figure 4 and Table 3)

Table 2

ANOVA (Study group) - Effect of treatment on Waist circumference

SS DF MS F (DFn, DFd) P value
Treatment (between columns) 328.9 2 164.5 F (1.062, 30.81) = 43.05 P<0.0001
Individual (between rows) 6848 29 236.1 F (29, 58) = 61.81 P<0.0001
Residual (random) 221.6 58 3.82
Total 7398 89

Table 3

ANOVA (Study group) - Effect of treatment on Hip circumference

SS DF MS F (DFn, DFd) P value
Treatment (between columns) 139.6 2 69.81 F (1.091, 31.62) = 36.03 P<0.0001
Individual (between rows) 3474 29 119.8 F (29, 58) = 61.83 P<0.0001
Residual (random) 112.4 58 1.938
Total 3726 89

One way Repeated ANOVA was also conducted to
test the significance of the measure. At 5% level, the
change is highly significant with a P value 0.0001.

5. Effect of treatment on waist hip ratio

The WHR has reduced by 0.01 units on an average in
study group whereas no positive change happened in

Randomized controlled trial to assess the effect of potentiated Triphal°c£r∏a with honey in overweight adults

Figure 4
Effect of treatment on Hip circumference

Figure 3
Effect of treatment on Waist circumference
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through testing using the non-parametric method of
Friedman test (value of the test statistic is 28.74,
P value 0.0001). It is found that the change in WHR
in study group is statistically highly significant.

6. Effect of treatment on mid thigh circumference

The mean reduction in  the study group with regard
to the concerned measure is 1.77 cm. At the same
time reduction among the control group patients are
not at par, having only 0.3 cm decrease. (Figure 6 and
Table 4)

the control group. It is also interesting to note that the
mean of the ratio has increased among the patients in
the control group. (Figure 5)

It is evident that the statistically significant change in
MTC of the study group is due to the use of medicine.

A repeated measure ANOVA also showed that the
difference are not arised out of chance, but is produced
by the intake of medicine alone.

7. Effect of treatment on mid arm circumference

The average reduction in the mid arm circumference
among study group patients is 0.78 cm and among
the control group is 0.3 cm. The descriptive statistics
table below gives more information. (Figure 7 and
Table 5)

The significance of change in the measurement is
established through One Way ANOVA. The

hypothesis of no difference is rejected at 5% level
with P value 0.0001.

Randomized controlled trial to assess the effect of potentiated Triphal°c£r∏a with honey in overweight adults

Figure 5
Effect of treatment on Waist hip ratio

Figure 6
Effect of treatment on Mid thigh circumference

Table 4

ANOVA (Study group) - Effect of treatment on Mid thigh circumference

SS DF MS F (DFn, DFd) P value
Treatment (between columns) 86.02 2 43.01 F (1.053, 30.54) = 23.1 P<0.0001
Individual (between rows) 981 29 33.83 F (29, 58) = 18.17 P<0.0001
Residual (random) 108 58 1.862
Total 1175 89

8. Effect of treatment on chest circumference

The differences in study group are very high when
compared with that of control group with respect to

Figure 7
Effect of treatment on Mid arm circumference

It is observed that the WHR of women is very high
when compared with those of men, even women with
normal BMI showed high WHR while overweight
men had WHR within the normal range.

The statistical significance of WHR is established
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CC of the patients. The average reduction of CC is
1.65 cm in study group and 0.78 in control group.
(Figure 8)

property. But when it is potentiated in khadira and
asana ka¿°ya, they impart their inherent kapha-pitta-

hara property to Triphal°c£r∏a. These bh°vana
dravyas are best hypoglycemic agents too.
Overweight and insulin resistance are interlinked.
Hence use of hypoglycemic agents helps to prevent
overweight and its further progression towards higher
grades of obesity. As the number of bh°vana

increases, the qualities offered are more. Here a total
of three bhavanas were done.  Honey acts as anup°na
and  helps to transport the medicine to deeper tissues
of the body. The main involved dh°tu in sthaulya is
medas, which is a deep seated dh°tu, so to carry the
medicine into such areas, a good vehicle like honey is
necessary. It is not only acting as a vehicle, but also

imparts its qualities to the formulation with its
yogav°hi property.

The main ingredient in the formulation is triphal°,
which possess some peculiar properties. It can
stimulate metabolism, suppress appetite, affect

serotonin and can prevent digestion of fat. Oxidative
stress plays critical role in the pathogenesis of
overweight. Triphal° is very rich in antioxidant,
which may explain the useful effects of this
compound in the treatment of overweight. Triphal°
contains gallic acid as the major component. Gallic

acid (3, 4, 5-trihydroxybenzoic acid; GA) is a naturally
abundant phenolic compound. It is reported to have
antioxidant activity and is expected to reduce the risk
of disease and brings health benefits through daily
intake. Taking together, the above mentioned
properties may be the reason behind the effect of

triphal° on weight reduction as seen in this study.7

Table 5

ANOVA (Study group) - Effect of treatment on Mid arm circumference

SS DF MS F (DFn, DFd) P value
Treatment (between columns) 25.11 2 12.55 F (1.271, 36.87) = 33 P<0.0001
Individual (between rows) 602.7 29 20.78 F (29, 58) = 54.64 P<0.0001
Residual (random) 22.06 58 0.3804
Total 649.8 89

Since the variable has failed the normality
assumption, the significance is tested using Friedman
statistics and it is found that the reduction in CC is
statistically significant (Friedman test statistic is
50.54, P value .0001).

It was observed during the study that the reduction in
the CC was more in women compared to men. This
may be due to the excess fat in the chest areas of the
women than men.

Probable mode of action of the medicine

The tikta-ka¿°yarasa and laghu-r£k¿agu∏a of the
drug help in kaphamedohara∏a. D¢pana-anulomana
gu∏a of the drug removes the obstruction of the v°ta
and maintains the uniform formation of dh°tus which
prevents the occurrence of sthaulya.

Diet regulation was prescribed for both groups help
to reduce the calorie intake so no excess calorie is
stored in the body. Evaluating the action of the
medicine, Triphal°c£r∏a itself has kaphamedohara

Randomized controlled trial to assess the effect of potentiated Triphal°c£r∏a with honey in overweight adults

Figure 8
Effect of treatment on Chest circumference
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Similarly, khadira possess the peroxyl radical
scavenging capacity and antioxidant activity.
Catechin present in this drug is responsible for
decrease in serum concentrations of triglycerides and
non-esterified fatty acids. The chemical constituents
in this plant are responsible for the inhibitory action
of plasma lipase and glucosidase which in turn results
in reduction in intestinal absorption of lipids and
carbohydrates.8 The anti-obesity actions of this plant
may be attributed to increased expression of energy
expenditure-related genes in skeletal muscle and liver,
and decreased fatty acid synthesis and fat intake in
the liver. It  reduces hyperglycemia and hyper-
insulinemia by increasing adiponectin secretion and
suppressing TNF-α(tumour necrosis factor)
secretion by white adipocytes, and elevating the
expression of GLUT4 (glucose transporter type 4) in
skeletal muscle in addition to reducing obesity.8

Presence of tannins, terpenoids and flavonoids in
asana is responsible for hypoglycemic activity.9 The
same ingredients may be the reason for its antiobesity
action, since diabetes and obesity are over linked.

Honey modulates appetite-regulating hormones such
as leptin, ghrelin and peptide YY and increases plasma
antioxidants and ameliorates oxidative stress in
tissues, thereby contributing to weight reduction.10

Conclusion

On analyzing all the parameters of overweight, this
combination is found to be effective. The study
clearly rejects the null hypothesis that the medicine
makes no effect in parameters of overweight, i.e. it
accepts the alternative hypothesis that the medicine
has significant effect in reducing the parameters
under the study. Let this formulation alleviate the
sufferings of overweight generation by making them
healthy individuals.
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Study on macro and micro nutrients content in the leaves of

Murraya koenigii (L.) Spreng.
Mohanraj Pattar, Santoshkumar Teerthe, Ashwini A. and Kerur B. R.

ABSTRACT: A macro and micro nutrients content analysis was carried out in leaves of Murraya koenigii

(L.) Spreng., an indigenous medicinal plant, collected from different places of North Karnataka. The leaves
were digested with Conc. HCl, deionized water and ash (25:25:1:950) and the contents of macro and micro
nutrients and harmful heavy metals such as Potassium (K), Calcium (Ca), Magnesium (Mg), Iron (Fe),
Molybdenum (Mo), Copper (Cu), Manganese (Mn), Zinc (Zn), Aluminium (Al), Vanadium (V), Cadmium
(Cd) and Titanium (Ti) were determined by analytical Atomic absorption spectrometry (AAS) technique.
The experimental results confirmed the presence of mineral nutrients which are beneficial to the human
body, within limits. The heavy metals like Cd and Al, which are harmful to human body were within the
limits but concentration of Al was absent in the leaves collected from Shahapur and Kappathgudda. The
data obtained in this study may help in the synthesis of new drugs with various combinations of plants
that can cure many diseases.

Key words:  Murraya koenigii (L.) Spreng., Macro and Micro nutrients, Atomic absorption spectroscopy.

Introduction

Medicinal plants are the richest bioresource of drugs
of traditional systems of medicine. They play an
important role in meeting the global health care
needs.  Medicinal plants supply minerals, vitamins
and certain hormone precursors in addition to protein
and energy to the body.1, 2 According to the survey
reported by World Health Organization (WHO), about
80% of the world's population depends the traditional
medicinal plants in direct or indirect ways to
overcome their illnes. The traditional medicine
system uses indigenous medicinal plants widely as
home remedies to improve the health and to prevent
or cure various life style disorders. It depends on the
mineral nutrient contents of the plants. The
concentration level of the mineral nutrients in the
plant plays an important role in chemical, biological,
biochemical, metabolic, catabolic and enzymatic
reactions in the living organism which will lead to
the formation of active organic constituents3 and
these minerals varies by the geochemical
characteristics of the soil and environmental

conditions.4 During the past few decades,  a significant
increase in the use of traditional medicine is seen due
to their minimal side effect, easy availability and
acceptability.5

Essential macro and micro nutrients in indigenous
medicinal plants have been investigated by many
researchers to strengthen the importance of mineral
nutrients content analysis with respect to human
health.6 Macro nutrients include carbohydrates, fats
and proteins which are the structural and energy
giving caloric components. Whereas the micro
nutrients are the vitamins, minerals, trace elements,
phytochemicals and antioxidants.

Human body requires a number of mineral nutrients
to maintain a good health.7 In this context several
attempts have been made to determine the mineral
nutrient contents of indigenous medicinal plants using
different elemental analysis techniques from various
countries all over the world.8

In the present study, leaves of Murraya koenigii (L.)
Spreng., a commonly available garden plant was
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collected from different place of North Karnataka
viz. Bidar, Kalaburagi, Shahapur, Sandur and
Kappathgudda. They are used in traditional medicinal
system for the treatment of many diseases due to its
anti-diabetic, cholesterol lowering property, anti-
diarrheal, antioxidant, antiulcer, antimicrobial,
antibacterial and many more. The collected leaves of
Murraya koenigii (L.) Spreng. were investigated for
their mineral nutrients content using analytical AAS
technique. This technique measures the concentration
of elements. Atomic absorption is so sensitive that it
can measure down to ppb (parts per billion) or ppm
(parts per million) of a gram (µg dm-3or 10-6) in a
sample. The technique makes use of the wavelengths
of light specifically absorbed by an element present
in the sample. They correspond to the energies needed
to promote electrons from one energy level to the
other, i.e., higher energy level. AAS has many uses in
different areas like clinical analysis, environmental
analysis, pharmaceuticals, industry, mining and
agriculture.9,10

Materials and methods

Plant material: Figure 1 is showing  the Karnataka
region map and figure 2 is showing the leaves of the
Murraya koenigii (L.) Spreng., an indigenous
medicinal plant.

Sample collection: North Karnataka locally known
as Uttara Karnataka is a geographical region
consisting of mostly semi-arid plateau from 300 to
730 metres (980 to 2,400 ft.) elevation that constitutes
the northern part of the South Indian state of
Karnataka. Districts of North Karnataka are Bidar,
Belgaum, Gulbarga, Yadagiri, Raichur, Koppal,
Bellary, Bijapur, Bagalkot, Gadag, Dharwad, Haveri,
and Uttara Kannada Districts.  Leaves of Murraya

koenigii (L.) Spreng., an indigenous medicinal plant
were plucked from different places of North
Karnataka region viz. Bidar, Kalaburagi,  Shahapur,
Sandur  and  Kappathgudda.  About a few kg of leaves
were collected and washed in deionized water to
eliminate the contamination due to dust and

Figure 1
Map of Karnataka

environmental pollution. The washed leaves were air-
dried under shade for more than 30-45 days and then
grinded to get fine powder which was further used
for the mineral nutrients content analysis.

Sample preparation for mineral nutrients content
analysis: 10 gm of powdered Murraya koenigii (L.)
Spreng. plant leaves were taken in a silica crucible
and kept in an oven for 2-3 hours at 250-3500C to get
ash. The obtained ash was used for the preparation of
solution. The solution was prepared by mixing

Study on macro and micro nutrients content in the leaves of Murraya koenigii (L.) Spreng.

Figure 2

Leaves of Murraya koenigii (L.) Spreng.
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concentrated HCL, double distilled water and 1gm
of ash in the ratio 25: 25:1. The mixed solution was
then stirred for few minutes and was then filtered
using Whatman filter paper 41. A 950 ml of double
distilled water was added to the filtered solution to
make it 1000 ml solution. The same procedure was
repeated for all other plant material samples.11 (The
prepared solutions are as shown in Figure 3) The same
solution was used for the measurement of mineral
nutrients content analysis using AAS technique.

Determination of elements: The mineral nutrients
such as K, Ca, Mg, Fe, Mo, Cu, Mn, Zn, Al, V, Cd and
Ti  in the leaves of Murraya koenigii (L.) Spreng.
plant samples were analyzed using analytical atomic
absorption spectrophotometer. It is manufactured by
Thermo ScientificTM with a model No. i CETM-3000
series and it is equipped with dedicated flame, furnace
or combined flame and furnace option. Air-C

2
H

2
 and

N
2
O- C

2
H

2
 flame was used for determination mineral

nutrients content. The instrument was operated with

the conditions shown in Table1.
The calibration has been carried out using different
hollow-cathode lamps for Al, Cu, Mg, Zn, and Cd
were employed as radiation source and calibrated
using 100 ml standard solutions in equal ratio. A
detector measures the wavelengths of light
transmitted by the sample, and compares them to the
wavelengths which originally passed through the
sample. Atoms of each element will emit a
characteristic spectral line. Every atom has its own
distinct pattern of wavelengths at which it will absorb
energy, due to the unique configuration of electrons
in its outer shell. This enables the qualitative analysis
of a sample. The absorption wavelength for the
determination of each element with its linear working

range and correlation coefficient was calibrated for
the analysis. A monochromator was used to select the
specific wavelength of light that is absorbed by the
sample and to exclude other wavelengths. The
selection of the specific wavelength of light allows
for the determination of the specific element of
interest when it is in the presence of other elements.
Figure 4 shows the instrument processes of an  atomic
absorption spectrometer.

Results and discussion

 Table 2, 3 and 4 shows the concentrations of essential
macro nutrients, essential micro nutrients and
harmful heavy metals measured in the leaves of
Murraya koenigii (L.) Spreng..

Study on macro and micro nutrients content in the leaves of Murraya koenigii (L.) Spreng.

Figure 3
Samples for mineral nutrients content analysis
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Table 1
Operating parameter for working elements

Elements Wavelength Slit width   Lamp  Flame Type Fuel Flow Characteristic Burner
Flow      (nm)     (nm) Current   (L/min) Conc. (mg/L) Height

  (mm)

Mg 285.2 0.5 75% Air-C2H2 1.2 0.0170 7

Al 309.3 0.5 100% N2O- C2H2 4.3 12.0442 11

K 766.5 0.5 100% Air-C2H2 1.2 0.0567 7

Mn 279.5 0.2 75% Air-C2H2 1.0 0.0860 7

Fe 248.3 0.5 75% Air-C2H2 0.9 0.2344 7

Cr 357.9 0.5 100% N2O- C2H2 4.2 0.6196 8

Ca 422.7 0.5 100% N2O- C2H2 4.2 0.2340 11

Cu 324.8 0.5 75% Air-C2H2 1.1 0.1119 7

Zn 213.9 0.2 75% Air-C2H2 1.2 0.0333 7

Cd 228.8 0.5 50% Air-C2H2 1.2 0.0344 7

Si 251.6 0.5 75% N2O- C2H2 4.9 2.698 11

Mo 313.3 0.5 75% N2O- C2H2 4.7 3.6551 11

V 318.5 0.5 75% N2O- C2H2 4.7 4.2067 11

Ti 365.4 0.5 75% N2O- C2H2 4.7 45.6638 11

Study on macro and micro nutrients content in the leaves of Murraya koenigii (L.) Spreng.

Figure 4
Instrument processes of an Atomic absorption spectrometer
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Essential macro nutrients

Calcium (Ca)

The concentration of calcium was found in all the
collected leaves of Murraya koenigii (L.) Spreng.  and
it was the highest compared to all other macro-
nutrients. It could be due to the fact that the soil of
North Karnataka region contains maximum amount
of calcium and the same is reflected in the medicinal
plants. The level of calcium  varied from 68.1831-
75.9759 mg/l in all samples. Figure 5 shows the
calcium concentration in the leaves of Murraya

koenigii (L.) Spreng., the least for Bidar and the
highest is of Shahapur. Calcium is essential for all
organisms, used in cell walls, bones etc. It helps in the
transport of long chain fatty acids which helps in

preventing high blood pressure, heart diseases,
cardiovascular diseases, repair worn out cells, strong
teeth in humans, building of RBCs and body
mechanism. That is why calcium has been extensively
used for the treatment of various diseases.

Potassium (K)

The concentration of potassium was found in all the
collected leaves of Murraya koenigii (L.) Spreng. and
was the second dominant essential macro nutrient.
The presence of high amount of the K concentration
in the leaves could be due to the botanical structure as
well as the mineral composition of the soil and also
other factors like the use of fertilizers, water irrigation
and geological conditions of the region. The level of
K varied from 16.2793-17.5753 mg/L in all the

Table 4

Harmful heavy metals concentration (mg/L) of Murraya koenigii (L.) Spreng. leaves

Sl. No. Mineral Bidar Kalaburagi Shahapur Sandur Kappathgudda

1. Cd 0.0095 0.0188 0.0097 0.0044 0.0040

2. Al 0.5249 0 0 0.3495 1.7302

Table 2

Essential macro nutrients concentration (mg/L) of Murraya koenigii (L.) Spreng. leaves

  Sl. No. Mineral Bidar Kalaburagi Shahapur Sandur Kappathgudda

  1. K 16.2793 17.1518 17.5753 17.3008 17.0827

  2. Ca 68.1831 73.779 75.9759 71.6995 74.3512

  3. Mg 6.8058 7.0280 7.3278 7.0660 7.2192

Table 3

Essential micro nutrients concentration (mg/L) of Murraya koenigii (L.) Spreng. leaves

Sl. No. Mineral Bidar Kalaburagi Shahapur Sandur Kappathgudda

1. Zn 0.1071 0.0744 0.2086 0.1192 0.1198

2. Fe 8.8503 3.1464 1.1948 3.7004 6.1110

3. Cu 0.0364 0.0460 0.0919 0.0298 0.0527

4. Mn 0.3240 0.2419 0.2840 0.1145 0.3217

5. Mo 2.3720 2.808 2.5465 2.4943 2.2794

6. V 1.9062 2.0665 2.0436 1.7820 1.9617

7. Ti 4.6044 4.7605 4.9615 2.2708 2.8988

Study on macro and micro nutrients content in the leaves of Murraya koenigii (L.) Spreng.
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Essential micro nutrients

Zinc (Zn)

The concentration of zinc was found in all the
collected leaves of Murraya koenigii (L.) Spreng.  and
their level was in the range of 0.0744-0.2086mg/L.
The mineral nutrient concentration of Zn was in very
small amount. Several biological roles of Zn have
been reported and over 200 proteins and enzymes
contain Zn and produce important role in DNA
synthesis, brain development, steroidogenesis, bone
formation, wound healing. (Figure 6)

Iron (Fe)

Iron is an essential mineral to prevent anemia and
cough associated with angiotensin converting enzyme
(ACE) inhibitors. The mineral concentration of Fe
was in the range of 1.1948-8.8503 mg/L. For the
formation of hemoglobin Fe is necessary. For the
transfer of oxygen, Fe is required in human body.12

Iron deficiency is the most prevalent nutritional
deficiency in humans.13 (Figure 6)

Copper (Cu)

The mineral concentration of copper was 0.0298 mg/
L in leaves of Murraya  koenigii (L.) Spreng. of
Sandur and 0.0527 mg/L in leaf sample of
Kappathgudda. Copper plays an important role in the
treatment of chest wounds, to prevent inflammation
in arthritis and similar diseases. It is required for some
essential enzymes such as super oxide dismutase,
cytochrome oxidase, lysyl oxidase, etc. Excess
consumption of Cu results in dermatitis, metallic taste
in the mouth, hair and skin discoloration etc. Copper
play role in some neurological conditions like
Alzheimer's disease, Wilson's disease, etc.14 (Figure
6)

Manganese (Mn)

The mineral concentration of manganese was
0.1145mg/L in leaves of Murraya koenigii (L.)
Spreng. of Sandur and 0.3240mg/L in leaf sample of

samples collected from different places of North
Karnataka region. The mineral concentration level is
same as the Ca i.e. mineral concentration is least for
Bidar and highest for Shahapur (Figure 5). Potassium
is essential for all organisms with the possible
exception of blue green algae. It is a major cation and
is important in nerve action. Potassium reduces the
blood pressure but moderately toxic to mammals
when injected intravenously.

Magnesium (Mg)

The concentration of magnesium was also found in
all collected leaves and was the third dominant
mineral. The level of Mg was varied from 6.8058-
7.3278 mg/L in all samples collected from different
places of North Karnataka region. Like Ca and K the
mineral concentration level of Mg was almost same
for the leaves collected from different places which
can be seen in Figure 5.  Magnesium works with
calcium to help transmitting nerve impulse in the
brain. Magnesium has calming effect and works on
the nervous system of those peoples, suffering from
depression. In blood, its quantity is 2-4 mg/100 ml.
Magnesium plays an important role in the
phosphorylation reactions of glucose and its
metabolism. Its deficiency has been implicated in
insulin resistance, carbohydrate intolerance,
dyslipidemia and complications of diabetes.

Study on macro and micro nutrients content in the leaves of Murraya koenigii (L.) Spreng.

Figure 5
Comparative study of essential macro nutrients in

the leaves of Murraya koenigii (L.) Spreng.
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Bidar. Mn can help to assist the body in metabolizing
protein and carbohydrates. (Figure 6)

Molybdenum (Mo)

The concentration of molybdenum was found in all
the collected leaves of Murraya koenigii (L.) Spreng.
and it varied from 2.2794 -2.808 mg/L. Molybdenum
is a rare mineral, but it is essential for human body
for various metabolic processes.  The amount of Mo
in the plant depends on the soil content in the growing
area. Molybdenum is stored in the body, particularly
in the liver, kidneys, glands and bones. It is also found
in the lungs, spleen, skin and muscles. About 90% of
the molybdenum eaten in foods is eliminated by the
body through the urine.(Figure 6)

Vanadium (V)

The concentration of vanadium was found in all the
collected leaves of Murraya  koenigii (L.) Spreng.
that varied from 1.7820-2.0665 mg/L. Vanadium
affects carbohydrate metabolism including glucose
transport, glycolysis, glucose oxidation and glycogen
synthesis.14 At a dose of 100 mg/day vanadyl sulfate
improves insulin sensitivity.15 Its possible mechanism
of action in glycemic control is thought to be
primarily insulin mimetic with up regulation of
insulin receptors. (Figure 6)

Titanium (Ti)

The concentration of titanium was found in all the
collected leaves of Murraya  koenigii (L.) Spreng.
and it varied from 2.2708-4.7605 mg/L. Titanium is
a physically promotive trace mineral. The function
of Ti in not known yet. It is harmless to our body.
(Figure 6)

Harmful heavy metals

Cadmium (Cd)

The concentration of cadmium was found in all the
collected leaves of Murraya  Koenigii (L.) Spreng.
and their level was in the range of 0.0040-0.0188
mg/L.  The mineral concentrations of leaves collected
from different place of North Karnataka were very
low and within the permissible limit set by WHO.
Cadmium is a non-essential harmful heavy metal
which biochemically replaces zinc and causes high
blood pressure. It also damages the kidney and
liver16and causes a disease known as Itai-itai.
(Figure 7)

Aluminium (Al)

The concentration of aluminum was not found in all
the leaves of Murraya Koenigii (L.)Spreng.. It was
present in the leaves collected from Bidar, Sandur
and Kappathgudda in the range of 0.3495-
1.7303 mg/L. The concentration of Al was high in
the leaves collected from Kappathgudda and was
totally absent in Kalaburagi and Shahapur.
Aluminum is usually not harmful. Some studies show
that aluminum may develop Alzheimer's disease,
but other studies have not found this to be true.
(Figure 7)

In the present study 12 mineral nutrients viz. Macro
nutrients, micro nutrients and harmful heavy metals
concentration were determined and found varying
from place to place. These mineral nutrients help us
to prevent and cure various diseases and are very
essential for human health.

Study on macro and micro nutrients content in the leaves of Murraya koenigii (L.) Spreng.

Figure 6
Comparative study of essential micro nutrients in

the leaves of Murraya koenigii (L.) Spreng.
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Figure 7
Comparative study of harmful heavy metals in the

leaves of Murraya koenigii (L.) Spreng.

Conclusion

The present study on macro and micro nutrients
content in the leaves of Murraya  koenigii (L.) Spreng.
reveals the presence of various mineral nutrients
attributed to the presence of the minerals of the soil,
the different botanical structure of the medicinal
plant or soil, environmental factors including
atmosphere and pollution, season of collection
sample, age of indigenous medicinal plant and soil
conditions in which plant grows. From this study it is
also verified that the leaves of Murraya koenigii (L.)
Spreng. contains concentration of micro nutrients viz.
copper and zinc along with macro and other micro
nutrients, which are required for the metabolism as
per the recommendations of WHO.16-18 The data
obtained in the present study will be helpful in the
synthesis of new modern drugs with various
combinations of plants which can be used to cure
many diseases. However, more detailed study of
chemical composition of the indigenous medicinal
plants is required which is progressive in this
direction.
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27 stars), daøam£la (ten roots), daøapu¿pa (ten flowers) triphala (three myrobalans), trika∂u (three
acrids), etc. is also included in the book. Indices of common names, glossary of medicinal terms and
list of reference are also provided.

Kottakkal Ayurveda Series: 72

Medicinal Plants
of Arya Vaidya Sala Herb Garden

Udayan P.S. and Indira Balachandran

Price: ` 240/-

This comprehensive handbook provides detailed information on the 1025
medicinal plant species with details of their names in different languages,
places where they grow naturally, parts used in medicines and important
uses for the benefit of professionals, students, herb collectors, farmers, etc.
The handbook lists the plants alphabetically by their Latin names;
information on groups of plants such as nak¿atravana (plants representing
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A critical analysis of subjective and objective outcomes of

Nir£havasti in relation to the procedure
Ramya A.

ABSTRACT: Nir£havasti, the most important among paµcakarma has many dimensions in its practice.The
clinical practice need to be analysed with respect to its outcome keenly in relation to each indicated clinical
condition. Here lies the importance of objective parameters like retention time, number of vegas, blood
pressure, temperature (before and after treatment), etc. all in the scene. The outcome of any kriy°krama in
°yurveda is dependent on the medicines used and the way the procedure is done considering the do¿a,
d£¿ya, k°la and prak§ti. Vasti and its outcome need to be understood in this perspective. Objective
parameters will help to understand vasti in a better way. However, to assess any karma without understand-
ing in terms of sampr°pti of the roga may not be sensible.This paper puts forward few observations and
adresses the issue.

Key words: Paµcakarma, Nir£havasti, Samyaknir£∑halak¿a∏a

 Introduction

Vasti is considered as ardhacikits° in paµcakarma.1

It is one of the most commonly practised kriy°krama
across the country. In °yurveda, the best outcome of
any kriy°krama depends on factors like the medicines
used, the physiological, pathological state of the
patient (do¿am, d£¿yam, deøam, balam, analam, vaya≈
etc.),2 environmental factors (k°lam), when  and how
the procedure is done. Each of these factors have its
own influence in the clinical outcome.

Nir£havasti, has many dimensions in its practice. The
clinical practice need to be updated and analysed with
respect to its outcome keenly in relation to each
indicated clinical condition.

Here lies the importance of objective parameters like
retention time, number of vegas, blood pressure,
temperature (before and after treatment), etc. all in
the scene. Is retention time important with respect to
vasti? Is it sensible to force the patient to retain vasti
dravya for a longer period for better outcome? Was
the samyakniru∑halak¿a∏a affected if the medicine
is retained for a longer period? Is there a role of
prak§ti, ko¿∂ha and k°la with respect to retention  and
outcome of vasti? Is the objective standardisation of
vasti possible? Can subjectivity be the lone criteria
for assessing the clinical efficacy of vasti? These

issues are addressed in the paper. An  observational
study of 75 vastis done in various clinical conditions
and analysed with regards to above parameters is
being put forth for discussion in the paper.

Methodology

Study design: Observational study

Study setting: Ashtamgam Ayurveda Chikitsalayam
and Vidyapeedam,Vavannoor, Pallakkad., Kerala.

Study population: IP patients admitted at Ashtamgam
Ayurveda Chikitsalayam  during time period of July
2016 - August 2016.

Aims and objectives

• To objectively asses the procedure without any bias,
• To assess the subjective/functional outcomein terms
of samyaknir£∑halak¿a∏a.
• To evaluate the clinical outcome in relation to
outcome of vasti.

75  vasti in our hospital irrespective of cases done
during the period June-25 to August-20, 2016 were
assessed. However, due to lack of full information,
only 60 cases were considered for the data collection.

Parameters of the study

1. Time of administration: In the classics the time of



Aryavaidyan 53

administration of vastidravya is mentioned as
follows;

• Madhy°hne kiµc°v§tte  n°tibubhuk¿itam1a

• Kiµcit°v§tte mady°hne n°tik¿udhitam3Ö

• J¢r∏°nnamupakramet2a

• Abhukte madhy°hne4ÖÖ

By taking all these references into consideration,
dravya can be administered either in empty stomach
without food or with little hunger. Only V°gbha∂a
and Suøruta specifies the time in relation to 'ahas'
that is 'madhy°hne  kiµcit°v§tte'.

In practice there are usually two schools that are
followed; one as in most academies where vasti is
usually done between 9 am to 11 am after having
little food early in the morning. The second  being in
the places especially with traditional background
where vasti is done in the morning by 8 am without
any food. However, as very well emphasised by
Àc°rya Caraka 'pr°øam¢k¿ya'2b which indicates the
physiological status of the patient with respect to his
agni under the influence of environmental factors is
the most important factor that need to be considered
while giving vasti.

2. Retention time: Eventhough there is no
specification regarding how long to retain the
vastidravya with respect to nir£havasti, the maximum
retention time specified is one muh£rta.

'°gatau parama≈ k°lo muh£rto m§tyave param'1b

In practice, there are practitioners who make their
patients to retain vastidravya for a longer time as
against their vega tendency for better results. In this
work it was specifically observed about any relation
between samyaknir£∑halak¿a∏a, kaph°ntam and
change in clinical outcome with respect to the
retention time.

3. Samyaknir£∑halak¿a∏a: The samyaklak¿a∏a as
mentioned in ø°stra can be considered to be the bench
markers for the physician to analyse the outcome of
the procedure done which is directly proportional to
the intended clinical benefits. Samyaknir£∑ha-
lak¿a∏as specified in various treatise are as follows;

'Tasyah¢nasamyagatiyogastu viriktavat' 3a

(A¿∂°¥gasa¥graha≈)

'Pras§¿∂avi∏m£trasam¢ra∏atvam
rucy°gniv§dhy°øaya l°ghav°ni
Rogopaø°nti≈ prak§stath° ca

balam ca tat sy°t sunir£∑hali¥gam' 2c

(Carakasamhit°)

Yasya krame∏a gacchanti vi∂pittakaphav°yava≈
L°ghavam copaj°yeta sunir£∑ham tam°diøet'  4a

(Suørutasamhit°)

'·uddhaspha∂ikasamk°øam yad° øΩeshm° viricyate,
vin° m£tra pur¢¿e∏a,
Nirupadravat°k¿usca nir£∑ha≈ samyak ucyate' 5

(K°øyapasamhit°)

In practice, to asess objectively, kaph°ntam as said in
samyakvirecana and specified by ⁄alha∏a to be
'spha∂ik°bham', whitish frothy material coming out
can be enquired with the patient. There is an
arguement that immediate visibility of kaph°ntam
may not be the sole rule to decide its optimum action,
but kaph°ntam can be seen even in the evening or
next day morning. The subjective lak¿a∏as of
agniv§ddhi, °øayal°ghavam, srotoøuddhi can be
decided  only upon the praønapar¢k¿a.

The atiyoga lak¿a∏as includes expulsion of niøΩe¿ma-
pitta, salohita-udaka, øveta-udaka and k§¿∏a-udaka,
guda-nissara∏a, netra-praveøana, t§¿∏°, bhrama and
expelled content alike m°msa-dh°vana and
medodak°bha.

The ayoga lak¿a∏as includes pain over øiras, h§daya,
basti, guda and li¥ga, øopha, pratiøy°ya, vikartik°,
h§ll°sik°, m£tra and m°ruta sa¥ga and øv°sa.

Other complications includes kΩama, °dhm°na, hikk°,
h§tprav§tti, £rdhvat°, prav°hika, øirortti, a¥g°rtti,
parikartik° and parisr°va.

Variables considered were;

• Prak§ti • Retention time
• Ko¿∂ha • Number of vegas
• Blood pressure before and after vasti
• Samyaknir£∑halak¿a∏a

Observations and results

The following observations were included;

1. Average retention time (Table 1)
2. Retention time /number of vegas (Table 2)

A critical analysis of subjective and objective outcomes of Nir£havasti in relation to the procedure
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Table 2

Retention time / No. of vegas

Retention time (in mins.)  Average no. of vegas
0 to 5 3.5
6 to 10 3.3
10 to 20 3
20 and higher 3

Table 3

Retention time and Kaph°ntam

Retention time (in mins.)  Kaph°ntam in cases
0 to 5 32/44
6 to 10 8/13
10 to 20 2/2
20 and higher 1/1

Table 1

Average retention time

Retention time (in mins.) No. of patients
0 to 5 44 out of 60
6 to 10 13 out of 60
10 to 20 2 out of 60

20 and higher 1 out of 60

3. Retention time and kaph°ntam (Table 3)

4. Blood pressure before and after

• Increased in 9 patients (within normal limits)
• Decreased in 51 patients (within normal limits)

A critical analysis of subjective and objective outcomes of Nir£havasti in relation to the procedure

2. Retention time and ko¿∂ha

• Madhyamako¿∂ha: 4.3 minutes
• Kr£rako¿∂ha: 9.7 minutes
• M§duko¿∂ha: 3 minute

3. Ko¿∂ham and kaph°ntam

• Madhyamako¿∂ha: 26/44   • Kr£rako¿∂ha: 5/12
• M§duko¿∂ha: 1/4

4. Status of food intake

• Abhukte: 7 vasti      • N°tibubhuk¿ita: 53 vasti

5. Samyaklak¿a∏a/kaph°ntam

• On same day/soon after: 35 • Evening: 8

6. Samyaklak¿a∏a- on same day

• Laghutva: 42 patients • Srotoøuddhi: 42 patients
• Agniv§ddhi: 14 patients

Dvipu∂aka vasti

The reference from A¿∂°¥gah§dayam says;

Svayameva niv§tte tu dvit¢yo vastiri¿yate
 trit¢yo%pi caturtho%pi y°vadv°  sunir£∑hat° 1c

 Àc°rya Suøruta is also having a similar opinion.4b

Forgetting this part of ø°stra, most commonly vasti
is generally practiced with one pu∂aka eventhough
samyaknir£∑halak¿a∏a are not attained. Some
observation from  15 dvipu∂akavasti done in various
clinical conditions considering do¿abala and rog¢bala
are documented.

Dvipu∂akavasti: 15 vasti were given during July-
August 2016.

Content of evacuated material after each pu∂aka is as
follows;

• Medicine with yellowish fluid and feces. 12 vasti
after 1st pu∂aka.Ö

Type of vasti  and variables

See Table 4.

1. Retention time and prak§ti

• Not considered since descripancy in evaluation of
prak§ti.

Table 4

Type of vasti and variables

Type No. of vasti Retention time (mnts.) No. of vegas Kaph°ntam seen in

Vaitara∏a 15 5.2 2 12
M°dhutailika 22 4.6 1.9 15
K¿¢ra 7 6 2.67 5
R°jay°pana 4 11.7 1.9 2
Ardham°trika 6 2.6 3.1 3
Lekhana 6 3.1 3.14 5
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• Whitish frothy material after 2nd pu∂aka - 13 vasti
Samyaklak¿a∏a attained on the same day;
• Agniv§ddhi:  15/15 • Laghutvam:   15/15
• Àøayal°ghavam: 15/15

 Conclusion

It was observed that retention time has no direct
relation with attaining of samyaknir£∑halak¿a∏a. But
it has a relation between the nature of ko¿∂ha of
patients. (Other factors like the temperature of
vastidravya, amount of saindhava in vastidravya, the
concentration of kalka, etc. can play a role in retention
time which are not documented here.)

Observation of samyaknir£∑halak¿a∏a was in direct
relation to the clinical efficacy. Hence, passing of
motion loosely 2-3 times (the seen common mode of
enquiry) may not be enough for understanding vasti.

No direct relation could be assessed between the
nature of ko¿∂ha and samyaknir£∑halak¿a∏a. If
samyaknir£∑halak¿a∏a is not attained the reasons has
to be analysed  by the physician with respect to;

• the way the procdure was done
• the quality  and quantity of medicine
• the time of administration
• the physiological and pathological status

(sampr°pti) of the patient

Our centre practiced more of 'n°tibubhuk¿ita' as the
time of administration of vasti ie. after giving little
food in the early morning. No incidents of
complications were reported, however for patients
given vasti as abhukta, two incidents of giddiness and
vomiting was noted which was managed with
øamanau¿adhi.

Among the samyaknir£∑halak¿a∏a, a  set of them
(kaph°ntam, °saya l°ghavam, etc.)  are observed on
the same day  and a set (agniv§ddhi, rogopaø°nti, etc.)
in the coming days which has to be closely followed
up  by the physician.

Limitations of the study

• The observations included all kind of vasti
• The variables were too many

• Study  can be done for greater population

Summary

Vasti, the ardhacikits°, we need to have a holistic
understanding. Our responsibility is to  understand
ø°str°rtha, practice accordingly and evaluate
holistically. The rogi, basic physiology,  pathology,
sampr°pti and administration of the procedure is the
real 'agnipar¢k¿a' for the physician. Hence, it is most
important to follow each  case totally with subjective
and objective functional analysis, after thorough
analysis, understanding of underlying  sampr°pti.
Vastikarma assessed individually forgetting the
sampr°pti has very little usefulness.

Let  the  nir£hatva  of nir£ha continue to dazzle our
mind and soul with more and more realizations and
questions.
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Ethanomedicine - rose tree of Yumthang valley
Kamini Kaushal

ABSTRACT: There are abundant plants all over the world, which are yet to be explored and investigated
for their biological activity and pharmacological potency. Rhododendron is one among them. This study

is intended to explore the medicinal importance of Rhododendron species of Yumthang valley.

Key words: Rhododendron, Yumthang, Ethanomedicine
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Introduction

The name 'Rhododendron' is derived from the Greek
word 'Rhodo' meaning rose and 'Dendron' meaning
tree.The plant is found in the Himalayas from
Kashmir eastwards to Nagaland. Rhododendron

(Ericaceae) is the state tree of Uttarakhand and the
state flower of Nagaland. It grows at the elevations
of 4500 to 10,500 ft and grows up to 40 to 50 ft hight,
sometimes attaining over 100 ft (Rai and Rai,1994).
The °yurvedic preparation 'Aøok°ri¿∂a, containing
R. arboreum possesses oxytocic, estrogenic and
prostaglandin synthetase inhibiting activity
(Midlekoop and Labadie, 1983). But it could not be
found in Ayurvedic Pharmacopoeia of India(API).1

Rhododendrons are a genus of 1,024 species. In India,
about 80 species are found. Flowering plants are found
primarily in the northern hemisphere and were
introduced to Britain in the late 18th century. The other
locations includes; Asia, China, Europe, Himalayas
and the United Kingdom. In India, the Yumthang
valley, the Sikkim Valley of flowers sanctuary
located in north Sikkim (although that name is
associated with the valley of Flowers in Uttarakhand)
we can see many varieties of Rhododendron and also
the breathtaking view of mountain Kanchenjunga
which has over twenty four species of Rhododendron,
the state flower.2 A direct journey to Yumthang is
not feasible as roads are commonly foggy which
becomes dark very early around 5:30 pm. A trip to
the valley takes around two hours from Lachung,

which is about 125 Km. from Gangtok.
Rhododendrons are shrubs or trees. Different species
of Rhododendrons cover large stretches of the valley.
Rural people especially the tribals inhabiting in
different regions of Sikkim utilize the varieties of
Rhododendron for the treatment of various diseases.2

Materials and methodes

Description of the study area: For the survey and
documentation of Rhododendron species, intensive
exploration trip was conducted in the month of May
in Yumthang valley (Figure1). Geographically, the
entire area of Yumthang valley is at an elevation of
3,564 m. (11,800 ft) at a distance of 150 kms. (93m.)
from the state capital Gangtok (Figure 2).
Temperature scarcely fluctuates in the year, with the
mean monthly minimum and maximum temperatures

Figure 1
Map of Yumthang valley (Sikkim), where the

study was carried out
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of 100C and 150C respectively. In this paper, an
attempt has been made to collect information on the
pharmacology and uses of Rhododendron species
from the inhabitants of the local villages and to collect
data from the literature and herbarium specimens.

The Rhododendron plants were collected both in
flowering and fruiting condition. In case of no
flowering and fruiting conditions during collection,
the plant twig with few leaves were collected for
proper identification. The collected plant twigs were
tagged properly with proper accession number and
herbarium was prepared. Rhododendrons are
terricolous, sometimes epiphytic and often aromatic.
Young shoots glabrous, tomentose, loriform-ciliate
or lepidote covered with leafy bracts. Stem is smooth
or rough, sometimes warted; bark peeling or not.
Leaves are evergreen, deciduous or semideciduous,
monomorphic, rarely dimorphic, alternate, very
rarely subopposite, crowded at the end of the branches,
coriaceous to leathery, rounded to cuneate at base,
acute, acuminate to obtuse at apex, entire to rarely
undulate at margin, glabrous, lepidote or tomentose
either or both above and beneath; pedicel glabrous to
tomentose or lepidote. Inflorescence terminal, rarely

lateral, raceme or corymb, lax or dense, few to many-
flowered, rarely reduced to  Calyx 5-8 lobed or
rimmed, large, leafy to sometimes obscure, persistent.
Corolla funnel shaped, campanulate, tubular, rotate
or hypocrateriform, acinomorphic or symmetrically
zygomorphic, 5- 8 (-10) lobed; lobes imbricate in
bud, sometimes quincuncial. Stamens (5-) 10 (-22),
inserted at base of corolla, declinate or not, unequal
to nearly equal, actinomorphically or zygomor-
phically arranged; filaments glabrous or pilose
towards base; anthers without any appendages,
opening by terminal pores. Ovary superior, 5-16
locular, tomentose and/or lepidote, sometimes
glabrous; style straight to deflexed, sometimes
persistent with fruit; stigma capitates to discoid,
crenate to lobed. Capsules cylindric, oblong to ovoid,
5-18 valved, septicidal, dehiscent; valves thick or thin,
woody or linear, straight or twisted. Seeds numerous,
minute, fusiform, winged, sometimes with
appendages at both ends.3

Field observation and records: For the Rhododendron,
which were used by the healers and households, their
local and botanical names were recorded. All the
plants collected were tagged and the data regarding
details of the plants were recorded properly and all
the specimens collected from the field work were
identified with flora of Sikkim and the flower of India
were used to ascertain the nomenclature.4, 5

Results

1. Medicinal importance of Rhododendron: In the
present study 24 Rhododendron plant species
belonging to Yumthang valley were collected from
the field, in the month of May and their botanical
name, family name, common or vernacular name,
morphology of the parts used and their medicinal
properties were documented. (Table 1)

Diseases cured by Rhododendron: One of
Rhododendron species R. arborium stem is used in
the preparation of jams, jellies and local brew. The
local brew is reported very efficacious in the the
prevention of high altitude sickness. Fresh flower in
the ailment of hill diarrhoea, dysentery, dyspepsia,

Ethanomedicine - rose tree of Yumthang valley

Figure 2
Map of Yamthang Valley (Sikkim)



Aryavaidyan58

Table 1

Rhododendron Species in Yumthang valley with their common/Botanical/Family names,
Habitat and their specific information. 6, 7, 8

 Sl. Rhododendron                    Habitat         Special Characteristics  Local name
 No.      species
 1. Rhododendron Northeast Sikkim, rare near In the shades of trees in        --------

vaccinoides Lachung and Changu lake association with Vaccinium

in Nathula. obovatum and Agaptes seroens.
 2. Rhododendron North Sikkim 3,000-5,500 m Rockey areas or edges of forests. Shukpa Dhup

anthopogon locations are Bakkim, Dzongri
(Revans-masoori- Gnathang in west Sikkim and
T°lisapatra) Muguthang above Lachen

and Yumthang in north.
(Found Abundent)

 3. Rhododendron Inner renges of Sikkim In cliff habitat overhanging rivers       --------
edgeworthii Himalaya particularly in  usually pendulous from oak,  pine

Lachen at 2,000-4,000m.  and pine and Michelia trees.
 4. Rhododendron In Yakchey and Phuni Found in sheltered silver fir or       --------

pendulum between Lachung and Abies forests and pendulous from
Yumthang in North Sikkim Abies spectabilis and Abies

at 3,3000-4,000m. brunniona and rocks.
 5. Rhododendron Ratechu Catchment at 2,00m, Epiphytic on trees in steep rocky        --------

maddenii Gangtok, Chungthang, at the precarious slopes and thickest.
confluence Lachen and
Lachung betwen 2,500-4,000m.

 6. Rhododendron Occurs in Pangthang, Foundin steep banks, rocks and    Lahare-
dalhousiae Chungthang and Lachungin treesof Michelia species and    Chimal

North Sikkim between Quercus species in association
1,500-2,500 m. with ferns, orchids and Agaptes

species.
 7. Rhododendron ----------------- Epiphytic on trees and rocks on        --------

lindleyi 2,000-3,000 m.
 8. Rhododendron Lachung and Lachen, northeast Marshy situations, well exposed        --------

ciliatum Sikkim at 3,000-3,800 m. to sunlight in association with
other Rhododendron species.

 9. Rhododendron Lachung, north Sikkim at Found in association with other    Yellow
triflorum 2,300- 4,000 m. Rhododendron    Chimal

 10. Rhododendron Dry, high slopes in open rocky Forest margins, Rhododendron        ----------
nivale places at 4,500-6,000 m. thickets, alpine meadows,

moorlands, swampy grassland,
open bogs, damp places, open
mountainsides, dry rocky slopes,
screes, cliffs, ice gorges;
3100-5800 m

Ethanomedicine - rose tree of Yumthang valley
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Ethanomedicine - rose tree of Yumthang valley

 Sl.  Rhododendron                     Habitat           Special characteristics   Local name
 No.       species

11. Rhododendron                   ----------------- High passes growing on rockey        --------
serosum situation gregariously with other

species at 3,000 - 5,000 m.
12. Rhododendron Rare in Sikkim and found in Inhabits the alpine reglion on         --------

plumulum Zemu Lonak and Bhurium open sandy or gravelly soil or on
lake at 4600m,Chachuzul near avalache slopes.
Yumthang at 3,500-4,500m.

13. Rhododendron Mixed rhodendron forests at Forests, open woodlands, forest       Sanu-
cinnabarinum 1,900-4,000 m.(Found common) margins, Rhododendron thickets,     Chimal

among shrubs, hillsides;
1900-4000 m.

14. Rhododendron Chungthung, Lachung and Found in freshy exposed steep        --------
virgatum Lachen at 2,500-3,300 m. slopes.

15. Rhododendron Above 27,00 min Lachung, Occurs in open rocky moss covered        --------
glaucophyllum Lachen and Chola at 4,000 m. ridges and undergrowth in the

Abies densa forest.
16. Rhododendron Chungthang at 25,00-5,000 m. Inhabits open rocky areas.      Bhale

lapidotum  (Found Abundent)    Sunpati
17. Rhododendron Yumthang at 3,000-3,800 m. Inhibits edges of pine and        --------

bouleyi  hemlock forests.
18. Rhododendron Choka in Dzongri at Mixed forests, cliff ledges, rocks,        --------

laptocarpum 3,000-3,500m sometimes epiphytic; 2400-3400m
19. *Rhododendron Found throughout Sikkim. It can grow in semi-shade        Lali-

arboreum (light woodland) or no shade.     Gurans
(Kurbak)/Jasund-
adultrant of
hibiscus rosa
sinensis (*National
flower of Nepal)

20. Rhododendron Nathula at 2,000-2,500m. Broad leaved forests and rocks.        --------
camelliflorum

21. Rhododendron Yackheyin lachung at 3,100m, This species is endemic to Sikkim.    Hunpate-
niveum(State tree Lachen and Chola. (Rare found)      gramh
of  Sikkim)

22. Rhododendron Yakchey in northeast Sikkim at Found in mixed Abies species          Lal
barbatum(Kurbak) 3,000 -3,700m. (Found common)  forest.      Chimal

23. Rhododendron Found in Yumthang near the hot Inhabits Abies species forest in  Nilo Chimal
campanulatum water spring.(Found common) association with other
(State flower of Rhododendron species at 4,500m.
Himachal pradesh)
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of Uttarakhand). It is admired for its distinctive flavor
and colour. Although the flowers are eaten, when
consumed in excess they are known to cause
intoxication (Anonymous, 1972). Tender leaves are
reported to be used as vegetables (Anonymous, 1972;
Nayar et al., 1994) but in view of the presence of
toxic compounds (Andromedotoxin) in them.11

Parts of Rhododendron used: The villagers used
diverse parts of the Rhododendron based on their
ability to cure disease such parts includes leaf, roots,
bark, seed, fruit, flower, stem, etc. Flowers are highly
used by the village peoples (Table 2).

Table 2
Various species of Rheodendron and their medicinal uses

Sl.No.                      Species                                              Medicinal uses

1 Rhododendron anthopogon  Leaves ans stem- promote heat, anti-tussive, diaphoretic,
digestive, various skin disorders.

Highly demanded plant for manufacturing of herbal drugs.

2 *Rhododendron arboreum Tender leaves's paste- headaches.

Juice of the bark- coughs, diarrhea, dysentery.

Decoction of the flowers- vomiting, loss of appetite.

Juice of the flowers- menstrual disorders.

3. Rhododendron campanulatum The leaves + tobacco- colds, headaches (especially of one side of
    the head)

Juice of the leaves- chronic rheumatism, sciatica and syphilis.

Dried twigs and wood- phthisis and chronic fevers.

4 Rhododendron lapidotum Purgative

5 Rhododendron barbatum Used in fish poison.

Toxic due bitter substance glucoside ericolin.

6 Rhododendron cinnabarinum Poisonous to cattle's; Smoke of leaves and wood may cause
inflammation in eyes and face.
Corolla flower is useful in jems

*In Homeopathic Materia Medica, the tincture of dried leaves of Rhododendron arboretum has been used in
gout and rheumatism (Skidel, 1980). Ayurvedic preparation 'Aøok°ri¿∂ha,' containing R. arboretum

possesses oxytocic, estrogenic, and prostaglandin synthetase-inhibiting activity (Midlekoop and Labadie,
1983).

enlargement of liver, spleen, etc.. It reduces the
pittado¿a. Its root is mild poisonous but useful in
leucorrhea. This is known as Kurbak/Jasund-
adultrant of Hibiscus rosa sinensis. Rhododendron

anthopogon known as Revans-masoori-
T°l¢sapatra.9,10 The flower is considered edible and
enjoyed for its sour taste. The pickled flower can last
for months and the flower juice is also marketed. The
flower, fresh or dried, is added to fish curry in the
belief that it will soften the bones. The juice of
Rhododendron flower is used to make a squash called
burans (named after the flower-in the hilly regions

Discussion

The survey of Rhododendron was done at Yumthang
valley, North Sikkim, India, and 24 species were
observed and listed in this study. In this survey on
Rhododendron species used in °yurveda, the plants

are reported with its common/vernacular name,
morphology of parts used, family and its medicinal /
commercial properties. The people of North Sikkim
are using different morphological useful parts such
as leaves, flowers bark, fruit, stem for their health

Ethanomedicine - rose tree of Yumthang valley
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care. These collected  plants are used for the treatment
of several diseases of liver, spleen  and heart, fever,
skin diseases, and also as a health tonic. In °yurvedic
texts, it has mentioned Abies pindrow Royle is quite
similar to A. webbiana in benefits. Yadavji Trikamji
Acarya quotes that three herbs are taken in the name
of t°l¢sapatra. ñ

1.Taxus baccata-also identified as sthau∏eyaka/
tu∏ekara.

2. Abies  webbiana and 3. Rhododendron lapidotum.

Conclusion

The survey and documentation of medicinal and
aromatic plants in each and every place is mandatory
for easy identification of local traditional healers,
conservation and sustainable utilization. The most
important utilization of these plants is through
medicines. However, plants, their parts and the pattern
of administration vary from person to person. Thus,
there is enormous scope for the recorded 24 species,
out of 80, found in India, which have been found
useful to the local inhabitants. All the species with
their vernacular names among the different
communities, distribution in  Yumthang valley are
mentioned here. Facts are represented in maps and
tables.
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I happened to treat a man of 40 yrs. who was a
Christian by birth. He suffered from running
temperature and pain on the thoracic region, below
the right nipple. The family members thought that he
was under the spell of the spirits as 120 deities were
installed in the compound. Moreover he was rambling
like a lunatic.

The family members summoned the priest thinking
that his end was near. They thought that proper rituals
had to be followed. The next day they came to me
around 8 in the morning. On the way I was briefed of
the situation which made me realized that the ailment
was due to the vitiation of v°ta. I prescribed oil for
external application and roasted powdered horse gram

bolus (kizi). This went on till mid noon. By then he
started responding by way of crooning. He was unable
to open his mouth. He had edema around the neck
and breathing difficulty. He was showing varied
facial expressions, as though his end was near; like
rolling the eyeballs, laughing and so on.

I felt that it was a v°ta disorder with the influence of
pitta. Then I made a decoction with the roots of
ka∏∂ak°ri (Solanum surattense) and cumin seeds. To
this additives such as V°yuguΩika and a small dose of
Dh°nvantaram tailam (14) were mixed. I forcefully
opened his mouth and gave three mouths full. Though
he was showing difficulty in breathing; I was under
the impression that he was swallowing it. But to my
dismay it was not so. Then I applied Dh°nvantaram
(14) on the chest and neck. After sometime he was
able to gulp it in. We made him sit so that he might
get a relief from his breathing problem. Then he
passed urine and spat sputum. He was given ka¿°yam
with Dh°nvantaram tailam. Slowly he swallowed it.
In the meantime, he began to utter a few words. Again,
he drank a cup full of porridge. Later he was given
the ka¿°yam made of Bal°m£la (Sida cordifolia)-
2½ kar¿a, Cumin seeds - 2 kar¿a, øu∏∂hi (Zingiber

officinale) -1 kar¿a and the ripe leaf stalk of jackfruit
tree - ½ kar¿a. (1 kar¿a - 5 gm.)

Two glasses of water was taken, boiled the ingredients
and reduced to ½ glass. Then it was given at regular
intervals with Dh°nvantaram tailam as additive. V°yu
guΩika was also added to the ka¿°yam to reduce his
breathing difficulty. This continued for nearly one
and a half hour before he was able to talk freely. He
was cured of the illness within a period of four days.

A study in Dh°nvantaram*
V. M. Vaidyasala Manager, Njamanakkad

* Translated by : Rati Vijayan, Publication Department, Arya Vaidya Sala, Kottakkal, Kerala.

Dhanvantari is the first medical journal in Malayalam published every month by
Vaidyaratnam P. S. Varier from Arya Vaidya Sala uninterruptedly for 23 years from
1903 to 1926 . This clinical note was published in its column on Book No. 5, 1083 Metam
Malayalam Era (1908 CE), Article No. 8, Page 154.
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