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Abstract

�a�kground�� Snake� bite,� till� date� remains� a� public� health� ha�ard� in� tropical� countries,� especially� In� India.� A�
detailed�re�iew�of�Ayur�edic�literature�a�uni�ue���ishae�and�prati�isha��concept�e�plains�Stha�ar��isha�(�egetable�
poison)�and�jangama��isha�(animate�poison)�both�kinds�of�poison�destroy�or�neutrali�es�each�other�s�effects�when�
used�against�each�other.��hus�in�the�present�study�Vatsanabha�(Aconitum��ero�)�was�taken�as��rati�isha�(antidote)�
against� cobra��enom�(Naja�naja)� to�icity.�Methods���he� lyophili�ed�snake��enom�of�cobra� (Naja�naja)�L��0�0.49�
mg/kg�of�rat�dose�was�injected�i.p�and�Snake��enom�antiserum�was�used�as�reference�standard�drug.�Vatsanabha�
(Aconitum��ero�)�gi�en�orally� in� two�different�classical�dose�as�Madhyama�(medium)���Uttama�(high)�dose�as�
16.83�mg/kg���22.��mg�/�kg�body�weight�respecti�ely�in�III���IV�test�group�and�e�aluated�its�effect�against��enom�
on�sur�i�al�time,�neurological�obser�ational�signs,�hematological�parameters���Histopathology�for�Li�er���heart.�
Results���he�sur�i�al�time�in�test�(III)�group�(87.2�23.8�min)�was�obser�ed�to�be�increased�as�compared�to��enom�
(II)�group�(71.8�14.8�min).��e�erse�changes�are�found�in�all�biochemical�parameters.�Statistically�re�erse�changes�
(p�0.01)�was�found�in�Neutrophils,�monocytes���SG��.�Histopathology�reports�of�li�er���heart�of�test�III�group�
show�mild� (�)�or�absent� (0)�when�compared� to� the�Venom�Group� (����se�ere).�Con�lusion��By�considering� the�
oral�limitation,�Vatsanabha�has�not�shown�direct�Antidotal�acti�ity�but�there�was�an�increase�in�sur�i�al�time.��he�
test�III�group�has�shown�statistically�re�erse�changes�on�neutrophils,�monocytes���SG���le�els.��he�test�III�group�
(madhyama� dose)� had� shown� good� protection� on� li�er��� heart� cells� against� cobra��enom� (Naja� naja)� induced�
to�icity�which�suggests�Vatsanabha�may�contain�an�endogenous�inhibitor�of��enom-induced�cell�damage.

Key�ords��Antidote��Cobra�Venom��Naja�Naja��o�icity��Vatsanabha��Visha��rati�isha.

Introduction

�he� concept� of� en�ironmental� to�icology� has�
been� raised� as� an� important� issue� in� the� present�
century.� �he� �arieties� of� bites� from� poisonous�
animals�as�well�as� insects�still�remain�as�a�serious�
matter� of� consideration.� Snakebite,� till� date,�
remains�a�public�health�ha�ard�in�tropical�countries,�
especially�in�India.��he�common�poisonous�snakes�
found�in�India�are�Cobra�(�a�ana�a),�Krait�(�angarus�

Caeruleus),��ussell�s��iper� (Da�oiarus�selli)� and� saw�
scaled��iper�(��his�Carinatus�)��1�.

In� 2007� �orld� Health� �rgani�ation� reported�
�0,000� people� died� from� snakebites� e�ery� year� in�
India,�accounting�for�a�large�portion�of�the�12�,000�
deaths�worldwide.��eople�in�rural�areas�are�most�at�
risk,�particularly�who�work�outdoors� �2�.��arly� in�
2009,�snakebite�was���nally�included�in�the��H��s�
list� of� neglected� tropical� diseases,� con��rming� the�
e�perience�in�many�parts�of�this�region�that�snake�
bite� is�a�common�occupational�ha�ard�of� farmers,�
plantation�workers��3,4�.

Anti-snake� �enom� (ASV)� is� the� only� speci��c�
treatment� against� snake� �enom� en�enomation.�
It� neutrali�es� the� circulating� �enom� only� and� no�
amount� of� ASV� will� neutrali�e� or� combine� with�
�enom�once�the��enom�is�attached�absorbed�to�target�
organs� i.e.�platelets,��BC�s�Vascular� endothelium,�
�enal� tubules,� muscles� and� neuromuscular�
receptors.� ASV� composed� of� antibodies� from�
immuni�ed�animals��So�there�are�chances�of�ad�erse�
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reactions�due�to�acti�ation�of�theimmune�system�in�
about�20��of�patients���,6,7,8,��such�as�anaphylactic�
shock,�pyrogen�reaction�and�serum�sickness��9�.

At�present��raditional�to�icology�sur�i�es�in�its�
original� form� only� in� Kerala,� India.��e� ��nd� that�
�olklore� practitioners� manage� these� emergency�
situations�which� are� affordable� to� the�majority� of�
�ictims� who� belongs� to� �ery� low� socio-economic�
communities�with�awide�range�of�herb,�herbomineral�
formulations� and�Ayurvedi��procedures� including�
pan�hakra�a� and� �antra� �hanting.� A� detailed�
re�iew�of�an�Ayur�edic�literature�a�uni�ue��vishae�
-�prativisha��concept�led�to�theselection�of�research�
�10�,�Sthavarvisha��vegeta�le�poison)�and��anga�avisha�
(animate� poison)� both� kind� of� poison� possesses�
opposite� �ualities� and�when� used� as� a� prativisha,�
neutrali�es� each� others� effects� �11�.� �here� are�
�ery� little� researches� conducted� on� Agada� tantra�
topics.� So� it� is� of� utmost� importance� to� conduct�
more�research�on�principles�of�visha�hikitsa�and�the�
Agada’s�(antidotes)�mentioned�in�ancient�Ayurvedi��
te�ts.�Since�no�report�of�snake��enom�neutrali�ation�
action� by� the�Vatsana�ha� (A�onitu�� �ero�)� against,�
thus� hypothesis� is� made� to� screen� the� �rativisha�
effect� against� cobra� �enom� to�icity� in� an� animal�
e�perimentation�on�albino�rats.

Material�and�Method

1.�Sour�e�o��Veno����Antisnake�Veno�

Lyophili�ed� Venom� of� Co�ra� Veno�� ��a�ana�a)�
was� obtained� from� KV� Institute,� �akesh� �ark,�
Sagarpali,�Ballia-277�06,�Uttar��radesh�with�Batch�
no.� 03/1�.� Anti-snake� �enom�was� obtained� from�
SurakshaBio� �harma,� �amde�� Galli,� Belgaum,�
Karnataka� of� Bharat� Serums� And� Vaccines� Ltd.�
with�Batch.�No��A0�31�123,��ate�of�mfd��12/201�,�
�ate�of�e�piry��11/2019.�

2.��lant�Material

Vatsana�ha� kanda� (root� of� A�onitu�� �ero�)�

was� collected� naturally.� Authentication� and�
the� ta�onomic� identi��cation� of� plant� materials�
was� con��rmed� by� �epartment� of� �ra�yaguna�
(Ayur�edic�botony)���AYUSH�appro�ed,�Central�
research�facility��epartment�of�KL�U�s�Shri�BMK�
Ayur�eda� Maha�idyalaya� and� �esearch� Center,�
Belgaum,�Karnataka.

�.��thi�s���Ani�als

�he���perimental�procedures�were�appro�ed�by�
the� institutional� ethical� committee� in� the� college�
(IA�C)��eg.�No�–�1017/06/C�CS�A.�30�animals�of�
�ither�se��Male�and�female��istar�rats�weighing�of�
1�0-200� gms� were� purchased� from� theauthori�ed�
animal� center� and� e�perimental� study� was�
conducted�in�theanimal�house�of�KL�U�s�Shri�BMK�
Ayur�eda� Maha�idyalaya,� Shahapur,� Belgaum.�
After� 7� days� of� the�uarantine� period,� animals�
were� properly� weighed� and� marked� clearly� and�
grouped� as� per� the� study� design.� �ood� �uantity�
was� regularly� supplied� and�water� ad� li�itu��was�
pro�ided� in� a� sterile� container.� �he� en�ironment�
was�maintained�with�20-220C���0��Humidity�and�
with�a�light�and�dark�cycle�of�12�hrs�as�per�C�CS�A�
guidelines.�30�animals�were�di�ided�into���groups�
��each�Group�contains�6�animals.�(�able�1).

�.��reparation�o��Dosing

L��0� of� cobra� �enom� (�a�ana�a)� was� selected�
as� 0.49� mg/kg� of� rat,� from� the� Indian� article� of�
�enom�procured�from�theeastern�part�of�india��12�.
�he�classical�dose�of�Vatsana�ha��A�onitu���ero�)�as�
�rativisha� �Antidote)�are� 6��ava���8��ava� (1��ava��
31.2�� mg� �� as� per� Ancientte�t)� respecti�ely� as�
Madhya�a� Matra� (medium� dose)� for� Madhya�a�
Visha� (medium� poisoning)� ���tta�a� Matra� (high�
dose)�for��tta�a�Visha�(high�poisoning)�human�use.�
�hese�were�con�erted�to�animal�dose�According�to�
�aget�s���Barnes�rule�which�comes�out�to�as�16.83�
mg/kg��22.��mg/kg�body�weight� respecti�ely���
and�were�used�in�the�present�study�in�III���IV�test�
group.

Table����Shows�the�Grouping���study�design

S���o� �rou��name� Ex�erimental��rou�� �o��of�animals Intervention

1. Group�I Control�Group� n��6 Normal�saline�
as�I.�

2. Group�II Venom�group�(L��0�as�0.49�mg�/�kg�per�rat) n��6 I.�

3. Group�III Venom���Vatsana�ha�powder�(�adhya�a�dose�
as�16.83�mg�/�kg�body�weight)

n��6 I.����oral

4. Group�IV Venom���Vatsana�ha�powder�(�tta��dose�as�
22.��mg�/�kg�body�weight�)

n��6 I.����oral

�. Group�V Venom���Anti�Snake�Venom n��6 I.����I.�

�a�i��haliya,�Santosh��atil,�Netra�athi�A.�B.�/���aluation�of��ffect�of�Vatsanabha�(Aconitum��ero���all.)�
As�a��rati�isha�against�Cobra�Venom�(NajaNaja)��o�icity��An���perimental�Study
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�.��valuation�o��Antidotal�a�tivity

�he� cobra� �enom� was� dissol�ed� in� 0.9��
w/��normal�saline�and�centrifuged�at�2000�rpm�for�
10�minutes�and�according�to�the�weight�of�animal�
dose�was�injected�i.p.�After���min�of�en�enomation,�
Vatsana�ha� �hoorna� (in� ��ne� powder� form)� was�
added�in�a�hot�distilled�water�glass�bowel�(mg/ml),�
and� according� to� body� weight� of� each� animal,� it�
was� ��lled� in� syringe� with� mouth� ga�e� attached.�
then�it�was�administered�orally�in�test�group�III�and�
group�IV.�After�dosing�in�all�the�groups,�indi�idual�
Animals�were�obser�ed�and�duration�of� time�was�
noted�for�their�changes�on�the�following��arameters�

1.� Se�erity� �� duration� of� paralytic� signs� ��
con�ulsion�signs�of�cobra��enom�injected�rats.

2.� No.�of�death�per�group.

3.� �uration� of� sur�i�al� in� �enom� group,�
standard�group���in�the�e�perimental�group.�

4.� Bleeding�timeas�per�the�modi��ed�procedure�
of�Mohamed�et.�Al.�(1969).�Clotting�time�was�
determined� as� per�Mohammad� et� al.� �� the�
time� taken� for� this�was� recorded�before� the�
death�of�animals��13�.

�.� Blood�was� collected��� sent� for� biochemical�
in�estigation� to� the� �athological� lab� of�
KL�U�s�Shri�BMK�Ayur�eda�Maha�idyalaya�
���esearch�Center,�Belgaum.

6.� Li�er�and�heart�were�collected�after�death�of�
each� animal� �� were� kept� in� 10�� formalin.�
�hen� were� sent� for� histopathological�

e�amination�to�Jee�ana�Laboratory,�Belgaum,�

Karnataka.

�.�Statisti�al�analysis

Neurological� signs,� sur�i�al� times,� biochemical�

data�were�e�pressed�as�mean�S��of�6�animals�per�

group.� �arametric� �ne� �ay� analysis� of� �ariance�
(AN�VA)� test� was� performed� using� graph� pad�

prism� window� �.0� software.� �he� minimum� le�el�

of�signi��cance�was� identi��ed�at��0.0��with��ukey�
multiple�comparison�tests�as�post�hoc�test.

Results

�.���servational��ara�eters��indings��Neurological�
to�ic�signs�like��ecreased�motor�acti�ity,��aralysis�

of� lower�limbs,�a�Beha�ioral�pattern�like�lying���at�

on� the�belly,�Gasping���Con�ulsion���onic-Clonic�

were� assessed,� obser�ed� �� noted� in� mean�S�.�

�he�effect�of�Vatsana�ha�in�Group�III�re�ealed�that�

there�was�an�increase�in�mean�time�on�to�icity�signs�

in�the�tested�group�which�showed�the�interaction�of�

Vatsana�ha�on�the�ner�ous�system,�but�all�found�to�
be�statistically�nonsigni��cant�(�able�2).

�.�Survival�rate���he�effect�of�Vatsana�ha�in�Group�
III�re�ealed�that� there�was�an� increase� in�sur�i�al�

time� (87.2�23.8� min)� in� comparison� with� �enom�

group,�but�still�all� the�animals�died�in�the�present�
study.�(�able�3).�

Table����Shows�the�result�of�AN�VA�test�on�the�sign���symptoms�of�to�icity�(recorded�per�min)�in�the�following�groups

Signs���sym�toms�of�toxicity�
�recorded��er�min�

�rou��II
Mean�S�

�rou��III
Mean�S�

�rou��I�
Mean�S�

�rou���
Mean�S�

��value� Significance

1��ecreased�motor�acti�ity 24.2��.6 38.3�22.1 37.2�13.2 42.8�12.6 0.1767� NS

2.��aralysis�of�lower�limbs� 3�.3�3.27 4�.8�21.3 43.8�1�.2 �8.��23.6 0.1887 NS

3.�Beha�ioral�pattern��lying�flat�on�belly, 47.3�7.�3 �4.2�23.1 �1.7�1�.7 74.3�40 0.269 NS

4.��espiration��Gasping �9.2�10.2 70.3�26.8 �8.8�17.3 88.8�41.6 0.2062 NS

�.�Con�ulsion���onic�–�Clonic 68�12.2 79.��29 63.3�19.8 100��0.1 0.210� NS

�NS���non�signi��cant

Table����Showsthe�Mean�Sur�i�al�time�(in�min)���Mortality�in�the�following�Group

�rou�s
Mean�survival�time��in�min�

Mean�S�
Mortality

�Total�animal�survival���Total�no��of�animals�in��rou��

Group�II 71.8�14.8 0/6

Group�III 87.2�23.8 0/6

Group�IV 68.3�19.9 0/6

Group�V 111�48.8 0/6

�a�i��haliya,�Santosh��atil,�Netra�athi�A.�B.�/���aluation�of��ffect�of�Vatsanabha�(Aconitum��ero���all.)�
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�.� �lood� �ara�eters� �� �io�he�i�al� �indings�� �n�
the� administration� of� Vatsana�ha� (�adhya�� dose)�
along� with� cobra� �enom� in� Group� III,� there� was�
statistically� signi��cant� (p��.��)� re�erse� decrease�
change� was� found� in� Neutrophils� (32.���.12)in�
comparison� with� �enom� II� Group� (�7.1�1�.�9).�
�e�also�obser�ed,�re�erse�increase�le�el�in��BC�s�
(6367�1376),� Lymphocytes� (63.3�6.12),� monocytes�

Table����Shows�the��ffect�of�Vatsanabha�(Aconitum�fero�)�on�Blood��arameters

�arameter
�rou��I
�control�

�rou��II
�venom�

�rou��III�
�test�grou��A�

�rou��I�
�test�grou��B�

�rou���
A���A
��value�

Significance

Haemoglobin
(�g/dl)

14�0.�4 13.4�2.71 14.7�1.19 16�1.32 14.9�2.� 0.147 NS

�BC�Count�(cells/cumm)
Mean���S�

7�20�7�6.3 4917�2067 6367�1376 �333�1041 ��83�2700 0.�871 NS

Neutrophils��
Mean���S�

33.8�1.64 �7.1�1�.�9 32.���.12� 39.33�11.29 36.67�13.02�� 0.004���� S

Lymphocytes��
Mean���S�

�2.2��.40 41.1�21.41 63.3�6.12 �8.6�11.�7 60.6�13.19 0.0� NS

�osinophils��
Mean���S�

2.2�0.4472 4.16�2.04 4�2.96 2.83�0.7� 3�0 0.28 NS

Monocytes��
Mean���S�

2.8�0.8 1��0 1.83�1.6 1.16�0.4 1.33�0.� 0.0024��� S

�latelet�count
Mean���S�

308000�
86813

374833�
1�11�2

�37167�
117247

673667�
7337����

�80000�
221994

0.0014��� S

Neutrohpils�/�Lymphocytes�
�atio�(NL�)�
Mean���S�

0.6��0.06 2.44�2.9 0.�1�0.11 0.71�0.4 0.7�0.�� 0.11 NS

Bleeding�time�(in�sec)
Mean���S�

32��44.16 328.3�33.71 327.��41.68 328.3�40.21 32�.8�40.3
0.99 NS

clotting�time�(in�Sec)
Mean���S�

70�10 �0.83�8.01 4�.83��9.17 4��8.944 �9.17�11.14
0.001 S

Serum�Urea�(mg/dl)
Mean���S�

17.4�0.�4 1�.1�1.9 1��1.4 14.8�3.8 1�.3�1.3 0.33 NS

Serum�Creatinine(mg/dl)
Mean���S�

0.88�0.08 0.91�0.2� 0.81�0.16 0.6��0.22 0.71�0.09 0.09 NS

S.G.�.��(IU/L)
Mean���S�

30.2��.02 39.4�6.78 31�4.29 31.83�2.92 32.67�3.67 0.07 NS

S.G.�.��(IU/L)
Mean���S�

29.4���4.3 42���7.3� 29.17��6.4�� 33.����3.9 3�.17���3.7 0.0028�� S

(1.83�1.6),�decrease�in�Neutrohpils�/�Lymphocytes�
�atio�(0.�1�0.11)�in��ested�Group�(III)�in�comparison�
with� �enom� group� (II)� which� shows� the� reduced�
le�el� of� in��ammation� indicating� amelioration� of�
�enom-induced�stress�and�in��ammatory�process�in�
the�group�may�be�due�to�interaction�of�Vatsana�ha�
�A�onitu���ero�).�All�the�data�is�listed�in��able�4.

NS��non�signi��cant,�S��signi��cant,��,��p�0.0��mild�signi��cance,���,��p�0.01��moderate�signi��cant.�

��Group�III�compared�with��enom�Group�II,����Group�IV�compared�with��enom�Group�II,���Group�II�compared�with�Group�V.

S.G.�.���Serum�glutamic�pyru�ic�transaminase,�S.G.�.��Serum�glutamic�o�aloacetic�transaminase

Table����Shows�the��ffect�of�Vatsanabha�(Aconitum�fero�)�on�Histopathology�of�li�er�on�rats

S���o� Microsco�y�
�rou��I
�control�

�rou��II
�venom�

�rou��III��test�
grou��A��

�rou��I�
�test�grou��B�

�rou���

1 Central��ein�cong � ��� � �� �

2 Sinusoidal�cong � ��� � �� �

3 �ocal�haemorrhage 0 � 0 0 0

4 Inflammation 0 �� 0 0 �

� Ballooning�hepatocytes 0 �� 0 0 ��

6 �egeneration 0 �� 0 0 �

7 Spotty�necrosis 0 �� 0 0 0

8 Kupffer�cell�hyperplasia 0 � � � �

0�absent,�����Mild,�����Moderate,�������Se�ere,�������Highly

�a�i��haliya,�Santosh��atil,�Netra�athi�A.�B.�/���aluation�of��ffect�of�Vatsanabha�(Aconitum��ero���all.)�
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�he� Analysis� of� data� re�ealed� that� Vatsana�ha�
(A�onitu�� �ero�)� along� with� �enom� tested� group�
(III)� has� shown� re�erse� decrease� change� in� on�
Serum� creatinine� (0.81�0.16),� SG��� (Serum�
glutamic� pyru�ic� transaminase)� (31�4.29)� in�
comparison�with� �enom� group� (II)� but� all� found�
to� be� statistically� nonsigni��cant.� �here� was�
statistically� signi��cant� re�erse� change� (p�0.0�)�
found� in� the� tested� group� (III)� on� SG��� (Serum�
glutamic� o�aloacetic� transaminase)� (29.17�6.4)� in�
comparison�with��enom�(II)�group.�

�.��istopathologi�al���ndings��The�histopathological�
changes� in� li�er���heart�was�scored�as�follows��0��
absent,����mild,�����moderate,������se�ere.� (�able�
����6).

�he�li�er�tissue�section�of�control�group�I�shows�
normal�cytoarchitecture,��enom�Group�(II)�showed�
Se�ere�Central� �ein� congestion,� se�ere� Sinusoidal�

congestion,� se�ere� Ballooning� hepatocytes� etc.�
�hereas� the� histopathology� of� tested� Group� (III)�
�� Group� (IV)� showed� less� to�ic� changes� with�
only� moderate� Central� �ein� congestion� mild�
Sinusoidal�cong,�mild�in��ammation,�no�Ballooning�
hepatocytes� in�comparison�with��enom�group�(II)�
��standard�Group�(V).�(�ig.�1).

�n� e�amination,� the� heart� section� of� control�
group� I� showed� normal� cytoarchitecture.� Heart�
tissue�section�of��enom�Group�II�re�ealed�moderate�
(��)� congestion,�mild� in��ammation,�mild� edema,�
mild�focal�hemorrhage,�and�mild�intracytoplasmic,�
whereas�the�histopathology�of�test�group�III�and�IV�
showed�less�to�ic�changes�with�mild�(�)�to�moderate�
(��)�changes�Congestion�with�no�In��ammation,�no�
�edema,�no� Intracytoplasmic��acuoles� (�igure�2.)�
in�comparison�with��enom�Group�(II)���standard�
ASV�group�(V)�(�igure�2).

Table����Shows�the��ffect�of�Vatsanabha�(Aconitum�fero�)�on�Histopathology�of�heart�on�rats

S���o� Microsco�y�
�rou��I
�control�

�rou��II
�venom�

�rou��III��test�
grou��A��

�rou��I�
�test�grou��B�

�rou���

1. Congestion � �� � � ��

2. �ocal�haemorrhage 0 0 0 0 0

3. Inflammation 0 � 0 0 �

4. �edema 0 � 0 0 0

�. Intra�cytoplasmic��acuoles 0 � 0 0 0

0�absent,�����Mild,�����Moderate,�������Se�ere,�������Highly

�ig������Histopathology�of�li�er�at�40����A�-�control�group�I�shows�normal�cytoarchite�ture,�B�-�Group�II�(cobra�
�enom�only),�C�–�Group�III�(Venom���Vatsanabha�(madhyama�matra-medium�dose),���-�Group�IV�(�enom���
Vatsanabha�(uttam�matra-high�dose),��-�Group�V�(Venom���Anti�snake��enom).

�ig�����Histopathology�of�Heart�at�40����A�-�control�group�I�shows�normal�cytoarchite�ture,�B-�Group�II�(cobra�
�enom�only),�C�–�Group�III�(Venom���Vatsanabha�(madhyama�matra-medium�dose),��-�Group�IV�(�enom���
Vatsanabha�(uttam�matra-high�dose),��-�Group�V�(Venom���Anti�snake��enom)
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�iscussions

In� the�Ayurvedi�� te�t,�we� ��nd� references� about�
the� �anga�avisha� (animal� poisoning)� and� their�
remedies� e�plained� in� in� a� �ery� special� branch�
called�as�Agadatantra.�In�Ayurveda,�the�24�modalities�
of� treatment� e�plained� by� Charaka�harya� are� the�
guidelines�and�backbone�in�the�management�of�the�
poisoning� �14�.� �rativisha� Chikitsa� (poison� against�
poison)is�one�of�these�24�treatment�modalities�and�
being�used�for�Visha�(poisonous)�conditions,�but�it�is�
e�plained�in�detail�in�Ashtanga��ridaya��ttarsthana.�
where�it�is�well�elaborated�with�its�dose,�indications,�
contraindications,�etc.��or�patients�of�asnake�bite�–�
the��egetable�poisons�should�use�in�the�doses��1����

Madhya�a�Matra�(medium�dose)�is�6��ava�(187.��mg)�
���tta�a�Matra�(ma�imum�dose)�is�8��ava�(2�0�mg)�
to�be�used�in�humans.��herefore,�it�is�felt�that�there�
is�a�necessity�to�e�aluate�the�ef��cacy�of�Vatsana�ha�
�A�onitu���ero�)� in� the�management�of�snake�bite�
using�e�perimental�studies.

�lant� metabolites� ha�e� biological� properties�
such� as� antio�idant� acti�ity,� antimicrobial�
effect,� modulation� of� deto�i��cation� en�ymes,�
stimulation� of� the� immune� system,� decrease� of�
platelet� aggregation� and�modulation� of� hormone�
metabolism.�Se�eral�plant-deri�ed�small�molecules�
monoterpens,� triterpenes,� sterols,� a� phenolic�
compound,� ben�oic� acid� deri�ati�es,� ��a�onoids,�
tannins,�the�so-called�metabolites,�are�pro�ed�to�be�
effecti�e�on�snake��enom�neutrali�ation��16�.

�LA2� from� snake� �enom� has� been�
implicated� in� multiple� pathologies� including�
neuroto�icity� �17�,� nephroto�icity� �18,19�,� lung�
to�icity��20�,�hepatoto�icity��21�,�andcardioto�icity�
�22,23�.� Neuromuscular� weakness,� especially� due�
to� the� non-depolarisingpost-synaptic� blockade�
�24�.��he�tuberous�roots�of�genus�A�onitu��contain�
alkaloids� ben�olymecasonine,� mesaconitine,�
aconitine,� etc.� Currently,� the� processes� aconite�
tubers�are�widely�and�safely�used�for�the�treatment�
of�pain�neuronal�disorders�and�in��ammation�with�
no� problematic� or� annoying� ad�erse� effects� �2��.�
It� has� been� suggested� that� the� Neuroprotecti�e�
actions� of� �7� nicotinic� agonists� arise� from� the�
acti�ation�of�receptors�and�not� from�the�e�tensi�e�
desensiti�ation� �26�.� �re�ious� studies� re�ealed�
that� the� incremental� dose� of� A.� fero�� produces�
positi�e�inotropic�and�negati�e�chronotropic�effect�
on� isolated�frog�heart,�which�are�dose�dependent.
Vatsana�ha� (A�onitu�� �ero�)� has� been� found� to�
possess� an� e�cellent� cardiotonic� acti�ity.� It� may�
pro�e� an� effecti�e� and� safe� alternati�e� in� the�
treatment� of� bradycardia� �27�.

.�
�hese� may� be� the�

reason� that� we� obser�ed� anincrease� in� sur�i�al�
time�in�thetested�group�(III).

Snake� �enom� �LA2s� are� also� able� to� stimulate�
neutrophil� chemota�is,� degranulate� mast� cells� in�
vitro,� and� acti�ate� macrophages� �28�� which� were�
well� noticed� in� the� present� study.� Cytoto�ins�
e�hibit� acti�ity� on� �arious� cell� types,� including�
erythrocytes,� lymphocytes,� cardiac� myocytes,�
spleen�cells,�and��arious�tumor�cells��29,30�.�In�the�
�enom� Group� (II),� we� obser�ed� ahigher� le�el� of�
Neutrophils�/�Lymphocytes��atio�when�compared�
to�control�Group�(I).�NL��is�belie�ed�to�re��ect�the�
balance�between�innate�(neutrophils)�and�adapti�e�
(lymphocytes)� immune� responses.� Lymphocyte�
and� Neutrophil� counts� are� markers� and� may�
�ary� depending� on� the� se�erity� of� in��ammation.�
Lymphopenia� is� a� common� ��nding� during� stress�
responses�due�to�increased�le�els�of�corticosteroids�
and� lymphocyte� apoptosis.� �re�ious� studies�
suggest� the� alkaloid� suppresses� antigen� and�
mitogen-induced� lymphocyte� proliferation,�
natural-Killer�cell�cytoto�icity,�histamine�release�by�
mast�cells,�interleukin-1�(IL-1)�secretion�by�human�
monocytes�and�the�action�of��A��on�platelets��31�.�
Studies� suggest� the� anti-in��ammatory� effect� is�
due�to�Increase�in�the�plasma�corticosterone�le�el.�
�he� immunosuppressi�e� effect� of� glucocorticoid�
represents�a�major�effector�endpoint�of�the�counter-
regulatory�loop�in�the�immune�and�central�ner�ous�
systems.� �hus� there� was� statistically� signi��cant�
(p��.��)� re�erse� decrease� change� was� found� in�
thetested�group�(III)�on�Neutrophils�in�comparison�
with��enom�Group�(II).��here�was�re�erse�change�
found� in� NL�� ration� in� thetested� group� (III)� in�
comparison� with� �enom� group� (II)� which� shows�
agoodanti-in��ammatory� change� in� the� tested�
group� (III).� �he� increase� in� bleeding� time� in� this�
group� established� the� blood� incoagulability.�
�ro-coagulability� commonly� found� in� cobra�
�enom� cause� blood� coagulation� to� occur� due� to�
its� thrombin-like� effect� and� also� it� can� cause� the�
acti�ation�of�factor���to��a.

In� the� present� study,� we� obser�ed� ahigher�
le�el� of� SG��� �� SG��� in� �enom� Group� (II)� in�
comparison� with� control� group� (I)� which� shows�
cobra� �enom� is� to�ic� to� hepatic� cells� and� cardiac�
cells.� SG��� �� SG��� en�ymes� are� markers� for�
cellular� damage� �� SG��� en�ymes� are� essentially�
present� in�hepatocytes.� Li�er� injury� is� among� the�
common� and� most� serious� symptoms� of� cobra�
snake� en�enoming� �31�.� Hepatic� injury� due� to�
cobra��enom�en�enomation�was�reported�by�many�
authors.�Cobra�Venom�found�to�induce�intrahepatic�
hemorrhage,� li�er� necrosis,� and� hepatoto�icity� in�
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mice� �32�.� �hus� Histopathological� changes� in� the�
�enom�group�(II)�in�comparison�with�control�group�
(I)� re�eals� that� �a�ana�a� en�enomation� caused�
a� se�ere� in��ammatory� response� of� the� li�er,� as�
indicated� by� in��ammatory� cellular� in��ltration� as�
well�as�cytoplasmic��acuolation�and�degeneration�
of� hepatocytes.� �he� acti�ation� of� these� cells�
indicated� the� phagocytic� action� of� the� hepatic�
tissues�as�a�response�to�cell�injury�and�as�a�defense�
against� en�enoming� �33�.� Segelke� et� al.,� (1998)�
concluded� that�Cellular� swelling�might�be�due� to�
the�action�of��enom�phospholipase,�which� causes�
disturbance�of�the�cell�membrane�permeability��34�.�
Chethan�kumar�and�Srini�as�(2008)�concluded�that�
the� e�posure� of� cellular� membranes� to� �a�ana�a�
�enom� phospholipase� signi��cantly� decreased� the�
Na�/K�� A��ase� acti�ities,� there� by� altering� the�
ionic�gradients,�disorgani�ing�the�membrane�lipid�
bilayer� and� e�entually� leads� to� cell� death� �3��.�
Histopathological� changes� found� in� heart� section�
e�amination� of� �enom� group� (II)� shows� the�
cardioto�ic� acti�ity� of� cobra� �enom.� Cytoplasmic�
�acuolation� which� is� mainly� a� conse�uence� of�
considerable� disturbances� in� lipid� inclusions� and�
fat� metabolism� occurring� under� pathological�
cases.� �he� mechanism� of� cytoto�icity� induced�
by� cardioto�ins� in�heart� cells�mainly� in�ol�es� the�
opening� of� �oltage-dependent� Ca�2� channels,�
leading� to� a� block� of� the� inwardly� rectifying� K��
channels.�It�has�been�suggested�that�these�cytoto�ins�
interact� with� protein� targets� in� the� membrane� of�
cardiac�myocytes� �36�.� �here�were� �ery� less� to�ic�
signs� found� in� heart� section� of� thetested� group�
(III)�which� can� also� be� compared�with� signi��cant�
changes� found� in� SG��� in� thetested� group� (III)�
which�showed�good�protection�on�cellular�damage.�

More� o�er� according� to� Ayurveda�� the� mode�
of� action� of�Visha� �poison)� against� another�Visha�
(poison)�as��rativisha��antidote)� is�due�to��ra�hava�
(inherent� property)� is� mentioned.� �he� present�
study� con��rms� as��adhya�a� dose� (medium� dose�
of�group�III)�of�Vatsana�ha�has�shown��uite�a�good�
result�in�comparison�with��tta�a�dose�(high�dose�
of�group�IV)�of�Vatsana�ha.�According� to� the�te�t,�
�adhya�a� dose� of� visha� should� be� neutrali�ed� by�
�adhya�a�dose�of��rativisha��Vatsana�ha).�Here�if�we�
consider�L��0�as�Madhya�avisha�of� cobra��enom��
so��adhya�a�dose�shows�good�result�in�comparison�
with� selected��tta�a� dose.� �his� shows� that� dose�
selected� as��tta�a� dose� (high� dose)�may� be� not�
suf��cient� to� neutrali�e� the� L��0� of� cobra� �enom�
in� present� study� thus� dose� selection� of� �rativisha�
against� visha� plays� animportant� role.� It� needs�
further�studies�to�pro�e�this�hypothesis.�

In�Ayurveda��visha�are�ne�er�used�alone�in�snake�
bite� treatment.� Many� Visha� Vaidy� as� (Ayurvedi��
physicians)�use�the�Visha��poison)�drug�as�aspecial�
ingredient� in� the� formulation� for� special� effect�
against� snake� bite� treatment� in� Kerala.� Study�
re�eals�that�it�reduces�the�in��ammatory�mediators�
and� protects� cell� damages� which� suggest� its�
clinical� importance� in� Ayurvedi�� formulations�
against� snake� bite� like� Mritasan�eevani� Gulika� etc�
which� containsVatsana�ha� as� one� drug.� �hough�
the� study� hasn�t� shown� a� statistical� signi��cance�
we� need� to� remember� that� statistics� has� its� own�
limitations.� �hus� further� studies� are� re�uired� for�
clear�understanding�

Conclusions

�ral� protection� from�Vatsana�ha� has�not� shown�
direct� antidotal� acti�ity� in� both� the� tested� Group�
as� far� as� mortality� is� aconcern.� �he� goals� of�
pharmacotherapy�are�either�to�neutrali�e�the�to�in�
or�to�reduce�morbidity�or�to�pre�ent�complications.�
�he� Vatsana�ha� has� shown� signi��cant� re�erse�
changes� inneutrophils,� NL�� ratio,� and� SG��.�
Because�of�such�interaction�can�lead�to�modi��cation�
of� �enom� to�ins,� thereby� reducing� the� to�icity�
and� conse�uently� the� e�tent� of� tissue� damage.�
�hus�Vatsana�ha�had�shown�good�protection�on�li�er�
��heartcells�against�cobra��enom�(�a�ana�a)�induced�
to�icity� which� suggests� its� clinical� importance�
in� Ayurvedi�� formulations.� �resent� parameters�
ha�e� some� limitation� so��urther� e�periment� could�
address� the� fractioning� of� the�Vatsana�ha� in� order�
to�identify�the�bioacti�e�compounds�responsible�for�
these�obser�ations.
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