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Pharmacological Study

Introduction
Monosodium	glutamate	 (MSG)	 is	 a	 flavor	 enhancer,	 also	
called	as	“AJINOMOTO;”	is	a	combination	of	78%	glutamic	
acid	and	22%	sodium	and	water.[1]	Studies	have	shown	that	
it	causes	degenerative	changes	 in	 the	cells	of	brain,[2]	 liver,	
kidney,[3]	spleen	and	pancreas,[4]	 reproductive	organs[5,6]	and	
also	causes	hormonal	imbalance.[7]

Dooshi Visha	 is	 a	 unique	 concept	mentioned	 in	 ancient	
Ayurvedic	 classics	 and	 "Kshapayet Shukram"	 is	 one	 of	
the	effects	of	Dooshi Visha.	MSG	has	 the	affinity	 to	affect	
reproductive	system	and	it	has	reduced	potency,	so	it	falls	under	
the	category	of	Dooshi Visha.	Hence,	this	study	was	conducted	
to	evaluate	the	effect	of	Dooshivishari	Agada (DVA)	in	MSG	
induced	female	reproductive	toxicity.

Materials and Methods
Chemicals
The 	 c h em i c a l 	 u s e d 	 i n 	 t h i s 	 s t u d y 	 wa s 	 MSG	
(C5H8NNaO4.H2O)	purchased	from	SDFCL,	Mumbai.	A	stock	
solution	was	prepared	by	dissolving	MSG	crystals	in	known	
milliliters	(mL)	of	distilled	water.	The	dose	scheduled	was	so	
adjusted	that	the	amount	of	MSG	administration	per	animal	
was	as	per	 their	 respective	weights.	The	dose	and	duration	
of	MSG	were	taken	from	previous	study	done	on	MSG	with	
special	 reference	 to	 female	 reproductive	 toxicity	 done	 by	
Oladipo,	Adebayo	and	Kuye.
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endocrine	system.
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Drug
DVA	 is	 a	 herbomineral	 formulation	which	 is	 explained	
in	 the	 context	 of	 treatment	 of	Dooshi Visha	 in	Ashtanga	
Hrudayam.[8]	Powders	of	13	ingredients	[Table	1]	were	taken	
in	equal	quantity	and	trituration	was	done	using	decoction	of	
the	same	ingredients	mentioned	in	DVA	as	liquid	media.

Ethics
Ethical	 clearance	was	 taken	 from	 the	 Institutional	Animal	
Ethical	Committee	(IAEC)	with	resolution	no.	BMK/IAEC/
Res‑14/01/2015.

Experimental animals
The	 study	 was	 carried	 out	 on	 24	 adult	 female	Wistar	
rats	(150	±	20	g	average	weight)	which	were	housed	in	cages	
at	standard	room	temperature	maintained	on	12	h	light/dark	
cycle.	Rats	were	fed	to	a	dry	balanced	meal	(Grower	mash)	
provided	for	experimental	animals,	with	a	continuous	source	
of	water.	 Rats	were	 randomly	 divided	 into	 four	 groups:	
control,	MSG,	MSG+DVA	and	Auto	recovery	groups	with	six	
rats	in	each	group.	Control	group	was	fed	only	on	laboratory	
diet	for	14	days.	In	the	remaining	groups,	along	with	food	
and	water,	0.5	ml	of	distilled	water	containing	MSG	0.20g/kg	
body	weight	per	day	was	given	by	oral	gavage	tube	at	9	am	
daily	for	14	days.	In	MSG+DVA	group,	from	15th	to	42nd	day,	
DVA	(216	mg/200	g)	was	given	and	in	auto	recovery	group,	
no	intervention	was	given.	Only	normal	food	and	water	were	
given	 to	 observe	 the	 auto	 recovery	 from	 toxicity.	On	 the	
15th	day,	control	group	and	MSG	group	and	on	the	43rd	day	
MSG	+	DVA	group	and	auto	recovery	group	were	sacrificed	
by	anesthetizing	with	diethyl	ether.	In	semi‑conscious	stage,	
2ml	blood	was	withdrawn	and	on	complete	death,	animals	
were	dissected	and	ovary	was	removed	and	preserved	in	10%	

formalin.	Data	were	analyzed	using	SPSS	version	20	(IBM,	
Apache	 software	 foundation,	 immense,	 Switzerland)	 and	
expressed	 as	mean	±	 standard	 deviation.	Comparisons	 of	
the	variables	were	made	using	the	ANOVA	followed	by	Post 
hoc	Bonferroni	test.	Significance	was	tested	at P ≤	0.05.

Results
In	 present	 study,	 Follicle‑stimulating	 hormone	 (FSH)	 and	
ovarian	 reserve	were	 assessed.	Ovarian	 reserve	determines	
the	capacity	of	an	ovary	to	provide	egg	cells	that	are	capable	
of	fertilization	resulting	in	healthy	and	successful	pregnancy.	
The	quantitative	assessment	of	the	ovaries	in	all	groups	was	
done	by	counting	follicle	of	different	stages.

Regarding	 the	 FSH	 hormone,	 no	 statistically	 significant	
difference	 was	 found.	Mean	 difference	 of	 size	 of	 the	
largest	 follicle	was	 found	highly	 significant	 at	 the	 level	 of 
P <	0.001	Primordial	follicle	count	significantly	decreased	in	
Groups	C	and	D	compared	to	that	of	control	group.	Secondary	
follicle	count	was	significant	at P <	0.05.	In	MSG	and	auto	
recovery	 groups,	 follicle	 count	was	 lower	 than	 that	 of	 the	
control.	Tertiary	 follicle	 count	was	 significantly	 decreased	
in	MSG	group	(P	<	0.01).	In	all	the	groups,	Graafian	follicle	
count	has	not	shown	any	significant	difference.	The	mean	count	
of	Graafian	follicle	was	decreased	in	MSG	group	whereas	it	
was	increased	in	DVA	and	auto	recovery	groups.	There	was	
no	statistically	significant	difference	in	corporal	luteal	count,	
but	mean	count	was	decreased	 in	MSG	group	compared	 to	
the	control	group.	In	DVA	and	auto	recovery	groups,	a	slight	
increase	 in	 count	was	 observed	 but	 not	 up	 to	 the	 count	 of	
control	 group.	Atretic	 follicle	 count	was	 increased	 at	 the	
level	of P <	0.001	 in	MSG	group	compared	 to	 the	 control	
group	[Table	2].

Histopathology	report	of	ovaries	showed	mild	hypertrophy	of	
theca	folliculi	in	MSG	group	but	it	was	absent	in	MSG+DVA	
and	auto‑recovery	groups.	Focal	vacuolation	was	present	in	
control	and	MSG+DVA	groups	as	it	may	be	normally	present	in	
normal	histostructure	of	ovary	but	it	was	moderately	present	in	
MSG	group	and	showed	mild	presence	in	auto	recovery	group.

Discussion
MSG	is	a	synthetic	salt	of	glutamic	acid	and	used	as	a	flavor	
enhancer	in	packed	foods.	It	acts	as	Kritrima	Visha.	In	higher	
dose,	it	will	lead	to	lethality	by	acting	as	potent	Garavisha	and	
in	low	dose,	it	acts	as	a	latent	poison	and	produces	the	effects	
like	 that	of	Dooshi Visha	 and	hence	MSG	acts	as	Kritrima 
Vishajanya	Dooshi Visha.

MSG	affects	 female	 reproductive	system	in	 two	ways‑	by	
excitotoxicity[9]	and	by	producing	oxidative	stress.[10]	MSG	
causes	 arcuate	 lesions	 in	 hypothalamus	 and	 decreases	
catecholamine	which	are	involved	in	the	release	of	luteinizing	
hormone‑releasing	hormone.[11]	Hence,	MSG	by	disturbing	
Hypothalamus	Pitutary	Ovarian	(HPO)	axis	causes	hormonal	
imbalance.

Table 1: Ingredients of Dooshivishari Agada[8]

Dravya Botanical name Official part
Pippali Piper Longum	Linn. Phala	(fruit)
Pippalimula Piper Longum	Linn. Mula	(root)
Dhyamaka Cymbopogon martinii 

(Roxb.)	Wats.	var.	motia	
Burk.)

Patra	(leaves)

Jatamansi Nardostachys jatamansi 
(D.	Don)	DC.

Mula	(root)

Lodra Symplocos racemosa 
Roxb.

Twak	(stem	bark)

Ela Elettaria 
cardamomum	(L.)	Maton

Phala	(fruit)

Suvarchika Tribulus terrestris	Linn. Phala	(fruit),	
Mula	(root)

Katunnatum Oroxylum indicum 
(Linn.)	Vent

Mula	twak	(root	bark)

Natam Valeriana wallichii	DC. Mula	(root)
Kusta Saussurea lappa	

(Decne.)	C.	B.	Clarke.
Mula	(root)

Yashtimadhu Glycyrrhiza glabra	Linn. Mula	(root)
Rakhtachandana Pterocarpus santalinus	

L.f.
Khandasara	
(heartwood)

Gairika Red ochre
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Follicle‑stimulating hormone
FSH	showed	no	significant	difference,	but	in	auto	recovery	
group,	mean	is	almost	double	of	that	of	control	group.	FSH	
level	inversely	co‑relates	to	ovarian	reserve.	High	FSH	value	
indicates	the	poor	ovarian	reserve	and	quality	of	ovum	is	not	
good,	which	leads	to	infertility	in	females.	If	the	ovary	has	
many	eggs,	FSH	in	blood	will	be	low	because	the	body	does	
not	need	to	produce	much	FSH	to	induce	normal	ovulation.	
A	 high	 FSH	means	 the	 egg	 number	 is	 reduced	 and	 the	
body	is	trying	to	produce	more	eggs	so	that	FSH	secretion	
increases.[12]

Ovarian reserve
Ovarian	reserve	refers	to	the	number	of	eggs	that	are	available	
for	fertilization.	A	high	ovarian	reserve	usually	indicates	good	
number	of	viable	eggs	present	in	ovaries.	A	low	ovarian	reserve	
may	indicate	fewer	available	eggs	for	fertilization.

Size of largest follicle
Size	 of	 the	 largest	 follicle	was	 extremely	 significant	with 
P <	0.001.	The	size	was	decreased	in	MSG	group	but	was	not	
significant	and	it	was	significantly	decreased	in	DVA	and	auto	
recovery	groups.	This	shows	that	some	degeneration	happens	
in	follicle	due	to	which	the	growth	is	not	occurring	normally.	
Follicles	have	receptor	for	FSH[13]	which	bind	with	FSH	and	
growth	 takes	 place.	MSG	might	 be	 blocking	or	 destroying	
the	FSH	receptor	and	 the	effect	 is	persisting	even	with	 the	
intervention	of	DVA	or	withdrawal	of	MSG	and	appears	not	
reversible.

Primordial follicle count
Count	 of	 primordial	 follicles	 showed	 highly	 significant	
difference	 at	 the	 level	 of P <	 0.001.	 In	 DVA	 and	 auto	
recovery	groups,	significant	decrease	was	seen	compared	
to	control	group.	In	MSG	group	also,	count	was	decreased	
but	was	not	statistically	significant.	It	might	be	the	starting	
phase	 of	 degeneration	 and	 it	might	 continue	 even	 after	
stoppage	of	MSG,	as	it	establishes	the	concept	of	cumulative	
toxicity.	MSG	 causes	 oxidative	 stress	 and	 degrades	 cell	
membrane	due	 to	which	apoptosis	of	primordial	 follicles	
takes	place.[9]

Primary follicle
The	granulosa	cells	of	primordial	follicles	change	from	a	flat	to	a	
cuboidal	structure,	marking	the	beginning	of	the	primary	follicle.	
The	oocyte	genome	is	activated	and	genes	become	transcribed.	
Primary	follicles	develop	receptors	to	FSH	at	this	time,	but	they	
are	gonadotropin	 independent	until	 the	 antral	 stage.[13]	 FSH	
accelerates	the	growth	of	follicle.	Highly	significant	difference	
was	seen	in	primary	follicles	at	the	level	of P <	0.001.	Wiwin	
et al	(2014)	and	Snoor	et al	(2015)	had	shown	that	there	was	a	
significant	decrease	in	primary	follicle	count.

In	 the	present	 study,	MSG	produced	no	 change	 in	primary	
follicle	 count,	 but	 in	 auto	 recovery	 group,	 the	 count	was	
significantly	increased	at P <	0.001	compared	to	control	and	
MSG	groups.	 It	might	be	because,	after	 stoppage	of	MSG,	
the	body	was	 trying	 to	reduce	 the	oxidative	stress.	 In	DVA	
group,	follicle	count	was	also	highly	significant	compared	to	
control	and	MSG	groups	and	higher	than	auto	recovery	group	
but	not	statistically	significant.	As	DVA	contains	Lodhra,[14]	
Gokshura,[15]	Yashtimadhu[16]	 and	Jatamansi[17]	which	 have	
anti‑oxidant	property,	they	might	have	acted	upon	to	reduce	
oxidative	stress.

Secondary follicle count
Secondary	follicle	count	was	significant	at P <	0.05.	In	MSG	
and	 auto	 recovery	 groups,	 follicle	 count	 is	 lower	 than	 the	
control	group.	 It	shows	 that	MSG	is	 toxic	 to	 follicle	and	 it	
inhibits	the	follicle	to	turn	into	a	mature	follicle.

Mitochondrion	 is	 the	 center	 to	 all	metabolic	 activities	 in	
cells,	 so	 any	disturbance	 in	 its	 function	can	 lead	 to	 altered	
generation	of	adenosine	triphosphate	(ATP).	Energy	of	ATP	is	
essential	for	gamete	formation.	As	mitochondria	is	the	major	
site	for	reactive	oxygen	species	(ROS)	production,	excessive	
ROS	can	affect	 the	function	of	 the	mitochondria	 in	oocyte.	
This	mitochondrial	 dysfunction	may	 lead	 to	 arrest	 of	 cell	
division	in	oocyte.	Mitochondrial	DNA	is	more	prone	to	ROS	
attack	due	to	lack	of	histone	protection	and	absence	of	repair	
mechanism.[18]	In	DVA	group,	the	count	has	been	increased,	
this	can	be	attributed	 to	Lodhra[19]	as	 it	has	been	proved	 to	
correct	female	sexual	dysfunction	and	other	ingredients	which	
reduced	oxidative	stress.

Table 2: Result of follicle‑stimulating hormone and all follicle count

Parameter Mean±SD F Summary (P)

Control MSG MSG + DVA MSG + auto‑recovery
FSH 0.183±0.075 0.200±0.089 0.233±0.103 0.316±0.075 2.815 >0.05
Size	of	largest	follicle 0.333±0.103 0.266±0.121 0.166±0.051** 0.116±0.040# 7.697 <0.00
Primordial	follicle	count 17.833±1.722 16.333±1.032 15.666±1.211* 14.166±0.752# 9.158 <0.01
Primary	follicle	count 4.833±0.752 5±1.549 8.500±1.048*** 7.166±0.752***,## 16.247 <0.000
Secondary	follicle	count 5.500±1.516 4.000±0.894 6±1.264 4.166±1.169 3.846 <0.05
Tertiary	follicle	count 3.333±2.250 0.666±0.816* 3.666±1.632# 3.166±1.169 4.659 <0.01
Graafian	follicle	count 0.333±0.516 0.166±0.408 0.500±0.547 0.333±0.516 0.444 >0.05
Corporal	luteal	count 7±3.162 4.333±3.444 4.500±1.048 4.833±2.228 1.321 >0.05
Atretic	follicle	count 1±0.000 3.833±1.169** 1.166±0.408### 2.166±0.983## 16.244 <0.000
*Compared	to	control	at	P<0.05,	**P<0.01,	***P<0.001.	#Compared	to	MSG	at	P<0.05,	##P<0.01,	###P<0.001.	FSH:	Follicle‑stimulating	hormone,	
MSG:	Monosodium	glutamate,	DVA:	Dooshivishari Agada,	SD:	Standard	deviation



Rani and Savalgimath: Effect of Dooshivishari Agada over MSG-induced ovarian toxicity 

91AYU | Volume 38 | Issue 1-2 | January-June 2017

Tertiary follicle count
Tertiary	 follicle	 count	was	 significantly	decreased	 in	MSG	
group.	It	supports	the	findings	of	Snoor	et al	(2015)	and	Wiwin	
et al	(2014).	MSG	damaged	follicles	by	producing	oxidative	
stress	 and	by	destroying	 the	FSH	 receptor.	 In	DVA	group,	
tertiary	follicle	count	increased	significantly.	It	states	that	DVA	
is	protecting	the	cell	membrane	from	damage.	For	the	growth	
of	follicle,	availability	of	steroidal	hormone	is	also	necessary.	
Increased	 oxidative	 stress	 disrupts	 the	 balance	 of	 these	
hormones.[20]	MSG	might	be	making	hormone	unavailable	due	
to	oxidative	stress	so	that	follicles	were	not	grown	properly.	
DVA	might	have	corrected	the	hormonal	balance	in	ovary	by	
reducing	oxidative	stress.

Graafian follicle count
Graafian	follicle	count	had	not	shown	any	significant	difference.	
The	mean	count	decreased	in	MSG	group.	It	shows	that	MSG	
had	acted	as	a	toxic	agent	for	the	follicles.	Hyperactivation	
of	glutamate	receptor	causes	inhibition	of	cysteine	transport,	
glutathione	 (GSH)	depletion	 and	 lipid	 peroxidation,	which	
results	in	depletion	of	intracellular	cysteine	and	GSH.	GSH	
leads	to	accumulation	of	free	radical	which	causes	cell	injury	
because	GSH	plays	an	important	role	in	maintaining	cellular	
oxidant	homeostasis	by	detoxifying	free	radical	of	oxygen.[21]	
In	DVA	group,	Graafian	follicle	count	is	increased	which	might	
be	because	DVA	prevented	further	damage	caused	by	MSG	as	
it	contains	Chandana	which	is	Vishaghana	Darvya	and	protects	
the	 cell	 from	 the	 toxic	 effects	 of	MSG.	 Jatamansi	which	
has	been	proved	as	an	anti‑oxidant[17]	might	also	interrupted	
cysteine	inhibition	process	by	not	allowing	the	generation	of	
oxidative	stress.

It	 is	well	 known	 that	 two	 oocyte‑specific	 genes,	 growth	
differentiation	 factor	 9	 (GDF9)	 and	 bone	morphogenetic	
protein	 15	 (BMP15),	 play	 a	 key	 role	 in	 the	 regulation	 of	
folliculogenesis.	 These	 factors	 induce	 the	 proliferation	
and	 differentiation	 of	 the	 follicular	 cells	 during	 follicular	
development	from	the	primordial	stage.	MSG	has	been	proved	
for	 its	 toxicity	 to	DNA.	It	might	have	downregulated	 these	
genes	and	inhibited	the	growth	of	primordial	follicle.	Gokshura	
stimulates	these	genes	for	normal	development	of	oocytes.[22]

Corporal luteal count
The	ruptured	follicle	will	undergo	a	dramatic	transformation	into	
the	corpus	luteum,	a	steroidogenic	cluster	of	cells	that	maintains	
the	endometrium	of	the	uterus	by	the	secretion	of	large	amounts	
of	progesterone	and	minor	amounts	of	estrogen.[23]	In	the	present	
study,	there	was	no	statistically	significant	difference	in	corporal	
luteal	count,	but	the	mean	value	was	decreased	in	MSG	group	
compared	to	the	control	group.

In	DVA	and	auto‑recovery	groups,	slight	increase	in	count	was	
observed	but	not	up	 to	 the	control	group.	 It	 shows	 that	 less	
ovulation	took	place	in	treated	group	compared	to	control	group.

Atretic follicle count
Atretic	follicle	count	was	highly	significant	at P <	0.001.	In	
MSG	group,	atretic	follicle	count	was	increased	at	the	level	of 

P <	0.001	compared	to	control	group	which	was	in	agreement	
with	 the	 findings	 of	Dian	Megawati,	 Sutarno	 (2005),	 and	
Wiwin	Rohmawati	(2014)	and	many	others.	It	shows	that	MSG	
prevents	 ovulation	which	 is	 evidenced	by	 increased	 atretic	
follicle	count	 in	MSG	group.	The	growth	and	development	
of	 oocyte	 is	 targeted	 by	 an	 increase	 in	 reactive	 oxygen	
species	(ROS)	and	inhibited	by	antioxidant,	suggesting	that	
there	is	a	complex	relationship	between	ROS	and	antioxidant	in	
the	ovary.	Follicle	ROS	promotes	apoptosis	whereas	GSH	and	
FSH	counterbalance	this	action	in	the	growing	follicle.[10]	MSG	
increases	ROS	which	leads	to	inhibition	of	follicle	growth.

In	DVA	group,	 the	 count	was	 found	 decreased	which	was	
significant	at P <	0.001,	which	was	almost	nearer	to	control	
group.	 It	 proved	 that	DVA	 is	 accelerating	 the	ovulation	by	
correcting	H‑P‑O	axis.	In	auto	recovery	group,	count	is	less	but	
not	up	to	normal.	It	shows	that	MSG‑induced	damage	to	H‑P‑O	
axis	is	not	completely	corrected	just	by	withdrawal	of	MSG.

Histopathological Result
In	this	study,	ovarian	section	of	rats	treated	with	MSG	showed	
a	high	number	of	degenerated	follicles,	moderate	vacuolation,	
and	congested	blood	vessels.	Vacuolation	of	different	numbers	
and	sizes	is	present	in	all	groups	as	this	may	be	normal.	These	
findings	were	in	covenant	with	Bojanic	et al	and	Oladipo	et al.	
Mild	vacuolation	was	present	in	auto	recovery	group	but	absent	
in	DVA	group.	Vacuolation	occurs	 in	 varied	 ranges	 of	 cell	
line	either	spontaneous	or	as	induced	by	a	variety	of	stimuli,	
the	extent	to	which	a	cell	becomes	vacuolated	depends	on	the	
cell	type.	Vacuolation	is	considered	a	defensive	mechanism	
against	harmful	oxidative	stress	and	vacuoles	may	collect	the	
damaging	substance,	preventing	them	from	interfering	with	
biological	activities.[24]

The	vacuolation	process	 follows	a	definite	pattern	with	 the	
number	and	size	of	vacuolation	increasing	gradually.	A	cell	can	
recover	up	to	a	limit,	after	that,	cell	death	takes	place.	MSG	had	
been	proved	for	causing	oxidative	stress	by	many	researchers.	
MSG	causes	vacuolation	which	was	confirmed	by	many	other	
researches.	MSG	reacts	with	oxygen	species	and	creates	free	
radicals.	These	free	radicals	cause	damage	to	DNA	and	lipid	
proteins	and	lead	to	cellular	damage.[25]

MSG	might	be	affecting	the	follicle	in	the	following	way:
•	 By	producing	oxidative	stress
•	 Blocking	or	destructing	FSH	receptor
•	 Suppressing	genes	such	as	GDF9	and	BMP15
•	 By	disturbing	mitochondrial	 function	due	 to	 increased	

ROS.

The	ingredients	of	DVA	such	as	Jatamansi,	Pippali	and	Tagara	
have	 antioxidant	 property	with	which	DVA	 counteracted	
the	 effect	 of	MSG.	Gokshura	 stimulates	 the	 suppressed	
genes.	By	 these	 activities,	DVA	has	 reversed	 the	 effect	 of	
MSG.	However,	along	with	all	the	above‑said	properties	of	
individual	 ingredients	 of	DVA,	 the	whole	 formulation	 acts	
as	Vishaghna	 (antitoxic	 or	 antidote)	which	 should	 not	 be	
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overlooked.	For	that	purpose,	DVA	can	be	tried	in	comparison	
with	 other	 drugs	with	 antioxidant	 properties	 but	without	
Vishaghna	property	or	against	standard	antioxidant	drugs.

Conclusion
MSG	produce	Oxidative	stress	which	 leads	 to	apoptosis	of	
follicle,	which	was	 proved	 in	 the	 present	 study	 in	which	
MSG	has	produced	ovarian	toxicity	by	decreasing	primordial,	
primary,	secondary,	tertiary	and	Graafian	follicle	counts	and	
corporal	 luteal	 counts.	 In	DVA	group,	 increased	 count	 of	
primary,	secondary,	tertiary	and	Graafian	follicle	counts	and	
corporal	luteal	counts	are	suggestive	of	cytoprotective	effect	
of	DVA.	 Ingredients	 of	DVA	 such	 as	Lodhra, Gokshura, 
Yashtimadhu and	Jatamansi	have	antioxidant	property,	through	
which	oxidative	stress	was	decreased	and	ovum	growth	was	
normalized.	Gokshur	 stimulates	GDF9	 and	BMP15	genes,	
which	has	a	crucial	role	in	the	regulation	of	folliculogenesis.	
Auto	 recovery	 group	 also	 showed	 positive	 effect	 to	 some	
extent.	Hence,	these	findings	of	auto	recovery	group	suggest	
that	Nidana	Parivarjana	itself	can	prevent	the	cellular	damage	
to	an	extent.	Above	all,	the	Vishaghna	property	of	DVA	should	
also	be	kept	in	mind	for	the	observed	results.
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