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Abstract
Maharashtra having largest number of deaths reported due to snake
bite [1]. Forensic science laboratories in Maharashtra receive many
samples for the detection of snake venom under Cr.Pc.174. Snake
bite is a significant health concern, especially in rural populations of
tropical and subtropical countries. In India, snake bites take a heavy toll
of human lives, the author of this paper has brought light on positive
and negative results for the presence of snake venom. With the help of
medical and statistical studies, this paper highlights various parameters
responsible for the negative results of snake venom samples received
in laboratories. Forensic serologist has to carry out analysis of different
body fluids in murder and rape cases. Though snake venom analysis is
the less priority case but is having different social dimension
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Introduction
Venomous or poisonous animals (excluding birds) and insects
are capable to deliver toxins during biting or stinging. They produce
the toxins in highly developed secretory glands or group of cells or
the by-product of metabolism. On the contrary, poisonous animals
or insects whose tissues are toxic in part or full do not possess any
poisons delivery system. Poisoning occurs by ingestion only. Thus, all
venomous animals are poisonous, but the reverse is not always true.
These toxins vary considerably in their chemistry and toxicology.
Venoms, for instance, may be composed of proteins of both large and
small molecular weight including polypeptides and enzymes. They
may be amines, lipids, steroids, amino polysaccharides, quinones,
5-HT glycosides or other substances. Among all poisonous insect
and animals, cantharides, snakes and scorpions are of medico-legal
importance.
Forensic Serology is a Subject of growing interest and importance,
making it indispensable with the rise in criminal tendencies as a result
of socio-economic imbalance and the sophistication of crime with
scientific methods1. In murders rape, dacoities and homicidal cases,
biological fluids stains are frequently used to connect the crime with
the criminal. With the advances of scientific knowledge, technology
and skill, serology is becoming highly specialized and extensive in
application and in the accuracy and precision of its findings [2].
Due to wide variety of evidence received by the forensic serologist,
a great deal of ingenuity is required in the analytical approach. This
may require the modification of a technique or the search for a new one
in order to accomplish the task of thorough evidence examination [2].
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The chapter deals with storage of evidence, precautions as
well as personal safety Species origin for biological fluids, soft
tissues and keratinized tissues were identified by precipitin method,
diffusion as well as by electrophoresis methods, by using species
specific antibodies. The chapter on snake venom deals with their
identification using polyvalent anti snake venom serum by precipitin
test [3].
India is a country known to the western population as a country of
snake charmers and snake over centuries. Snake bite is a public health
hazard in India. In India on an average 250000 snake bites are recorded
in single year Despite generation after generations some families in
our country who play with snakes(snake charmers), we fail to protect
the community from snake bite which requires at least education of the
common people, how to protect themselves from snake bite as well
as what to do after the bite has occurred. The estimated death in India
is 50,000/ yr, an underestimate because of lack of proper registration.
The Indian sub-continent. Here we intend to describe some important
poisonous snakes commonly found in India including those which
have regional importance also. Poisonous snakes usually fall into
two categories, one of which is proteroglypha and the other one is
solenoglypha. Their fangs and their venom best describe these two
groups [4].

Materials Chemicals
Snakes (Ophidia)
There are about 2500 species of snakes in the world predominantly
in the warm climates. Of the 216 species of snakes found in India, only
25 species are poisonous. The poisonous snakes normally belong to
two families viz. colubridae or colubrine snakes (King cobra, Krait and
sea snakes) and viperiadae or viper snakes (Russel’s viper and Echis
carinata or saw scaled viper).
There are about 2500 species of snakes in the world predominantly
in the warm climates. Of the 216 species of snakes found in India, only
25 species are poisonous. The poisonous snakes normally belong to
two families viz. colubridae or colubrine snakes (King cobra, Krait and
sea snakes) and viperiadae or viper snakes (Russel’s viper and Echis
carinata or saw scaled viper).
Mode of Ejection and Transmission of Venom: In poisonous
snakes, the poison is transmitted through the hollow teeth known as
fangs, which are the modified upper marginal teeth. These fangs are
connected to the poison gland (venom gland) by means of a duct. The
venom gland in poisonous snake is a modified parotid salivary gland,
which secretes and stores the toxic saliva called venom. When the
snake bites, muscles compress the venom gland and force the venom to
come out of the fangs.
Active Constituents of Venom: The venoms of snakes are
complex mixtures containing a number of toxic substances and
enzymes. In fresh state, it is a clear transparent, amber tinted fluid and
dries into a yellow granular mass that retains its activity for many years.
The venoms contain toxalbumins and several toxic principles such as
fibrinolysins, proteolysins, neurotoxins, haemolysins, thromboplastins
(predominant in viper venom), agglutinins, cardiotoxins and enzymes
viz. cholinestearase (predominant in colubrine snake venoms),
coagulase and hyaluronidase etc.
In addition to these, snake venoms contain inorganic substances
viz. sodium, potassium, calcium, magnesium and small amounts of
metals like zinc, iron, cobalt, manganese and nickel. A toxalbumin is
a toxic protein, which causes agglutination and lysis of the red cells
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even in great dilution. It is antigenic in nature and capable of producing
specific antitoxin (antibody) when injected into the body.

depends upon its species, geographical location, its habitat, climate,
age etc [10-12].

Action of Venoms: The venoms of various poisonous snakes have
different actions on the body e.g. Elapid (Cobra, King Cobra, common
krait, banded krait and the coral) venom is neurotoxic. Viper (pit viper
and pitless viper) venom is mainly vasculotoxic and sea snakes’ venom
mycotic.

There are three types of venom according to its effect viz.
Haemotoxic, Cytotoxic & Neurotoxic.

Neurotoxic venom causes muscular weakness of the legs and
paralysis involving the muscles and respiration. The neurotoxins act
primarily on the motor nerve cells and their action resembles curare.
The neurotoxins of cobra venom produce both convulsions and
paralysis whereas krait venom causes only muscular paralysis. Local
symptoms at the site of bite are minimum as compared to those caused
by vasculotoxic venom.
Vasculotoxic venom produces enzymatic destruction of cell walls
and coagulation disorders. As a result, the endothelium of blood cells is
destroyed, the red cells are lysed and the other tissue cells are destroyed.
Blood from such patients fail to clot normally even after addition of
thrombin because of the extremely low level of fibrinogen. Locally,
there is oozing of haemolytic blood, severe swelling of the bite-area
and spreading cellulites. Haemorrhages from external orifices are seen.
Mycotoxic venom produces generalized muscular pain followed by
myoglobinuria after 3 to 5 hours ending in respiratory failure in fatal cases.
Fatal Dose: 15 mg. of dried cobra venom, 14 mg. of the viper
venom, 6 mg. of krait venom and 8 mg. of saw scaled viper venom
are fatal. The amount of dried cobra venom ejected in one bite is about
200-350 mg. The viper yields 150-200 mg. the krait about 22 mg. and
the saw scaled viper about 25 mg.
Antivenin: The antivenin is used for the treatment of snakebite
cases. It neutralizes the circulating toxins only and not the toxin fixed in
the tissues. Specific antivenin is prepared by hyper-immunizing horses
against the venom of a particular snake while polyvalent antivenin is
prepared hyper-immunizing horses against the venoms of four common
poisonous snakes viz. cobra, common krait, Russel’s viper and saw
scaled viper. The strength of the polyvalent antivenin is such that 1
ml.will neutralise 20 MLD of king cobra venom. Specific anti-venom
is most valuable when the identity of the snake is known.
Deaths due to snake venomation have been a major health problem
since time immemorial. Over the years many medications have been
tried to treat snake bites Snake venoms are secretion of venomous
snake which are synthesized, and which are stored in venomous gland.
The glands which secrete the zootoxin is a modification of the parotid
salivary gland and are situated on each side of head below and behind
the eye encapsulated in muscular sheath [5]. The glands have large
alveoli in which venom is stored before being conveyed by the duct
to the tubular fangs, through which it is injected. Snake venom is a
combination of many different proteins, peptides and enzymes and they
are generally not dangerous when ingested. Snake venoms are complex
mixture of enzymatic and toxic proteins, which include phospholipase
A2 (PLA2s), myotoxins, hemorrhagic metalloproteinases and other
proteolytic enzymes, coagulant components, cardiotoxins, cytotoxins
and neurotoxins. Composition of snake venom Snake venom consists
of protein, enzymes, neurotoxins, coagulants, anti-coagulants and
substances with cytotoxic effects. It has acidic pH. Specific gravity is
1.03 and is water soluble [6-9]. Phosphodiesterase A2 causes hemolysis
by lysing cell membrane of RBCs. Oxidases and proteases are used
for digestion. Snake venom contains inorganic cations such as sodium,
potassium, magnesium and small amount of zinc, nickel, cobalt, iron.
Zinc is necessary for anticholinesterase activity. Calcium is required
for activation of enzyme like phospholipase. Two major classification
of toxins found in snake venom include neurotoxins (those which
affect nervous system) and Cyto-toxins (those that attack cells). Type
of Snake Venom Different species have different type’s venom which

Haemo-toxic: Venoms are one which affects cardiovascular
system.
Cytotoxic: Venoms targets specific cellular sites.
Neuro-toxic Venoms harm nervous system of human body.
Enzymes present in snake venom hydrolyze protein and
membrane components which lead to tissue necrosis and blood
clotting [13-15].
Anti-venom: The only available treatment against snake bite is the
usage of anti-venom. The first anti-venom was developed by Alberte
Calmette against the Indian cobra (NajaNaja). Anti-venom is made
by immunizing mammals such as horse, goat, rabbit with particular
snake venom and the specific immunoglobins are isolated from the
blood. The subject animal will undergo an immune response to the
venom, producing antibodies against the venom’s active molecule
which can then be harvested from the animal’s blood and used to treat
envenomation. Ant venom is classified into two types. Monovalent
ant venom when they are effective against a given species venom.
Polyvalent when they are effective against a range of species.

Scorpions
There are about 500 species of venomous scorpions. But only a few
of these are dangerous to human. Scorpions have a crab-like appearance
with a long fleshy, five-segmented tail like post abdomen ending in a
broad sac and prominent hollow string which communicates by means
of a duct with the venom secreting gland. The sting conveys venom
into the wound made by it. The venom of scorpion consists of a mixture
of toxalbumins which exert haemolytic and neurotoxic action and the
death is normally anaphylactic in nature. Its toxicity is worse than that
of snakes but fortunately a small quantity is injected only by it. The
death due to scorpion stings is rarely found compared to snake bite.
In case of fatal consequence, all the tests except the clot quality test
(applicable in vasculotoxic venom) under snake venom in the preceding
section may be tried for the presence of venom in the washing of sting
area or bloom of the victim.

Results and Discussion
1. It is seen in the Table 1 and graph 1 that concludes that average
10.8% of the samples received for detection of snake venom
are found to Positive it is conclude that average 89.2 % of the
samples were received for detection of snake venom are found
to be negative.
2. Graph1and Table1 represents that the minimum 2.08% cases
found detection of snake venom are found to Positive, during in
the year 2007 whereas the maximum 28.34% cases were found
detection of snake venom are found to Positive during in the
year 2015.
3. The total number of 1294 cases and 2253 articles were Received
and analysed to biology section of Regional Forensic Science
Laboratory Nashik, during year 2007-2019 shown in the Table
2 and Graph 2.
4. It is seen in the Table 2 and graph 2 that concludes that Total 138
number of the samples received for detection of snake venom
are found to Positive it is conclude that Total 1156 number of
the samples were received for detection of snake venom are
found to be negative in the biology section of Regional Forensic
Science Laboratory Nashik.
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Table 1: Statistical data showing Year Wise spilt up Snake venom Positive Cases Snake venom Negative cases.
Sr. No
1
2
3
4
5
6
7
8
9
10
11
12
13

Year

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
Total

Received Snake Snake venom Positive Snake venom Negative % Snake venom Positive
venom Cases
Cases
cases
Cases
104
2
102
2.08
113
3
110
3.39
125
6
119
7.5
130
10
120
13
104
8
96
8.32
98
10
88
9.8
89
17
72
15.13
114
10
104
11.4
109
26
83
28.34
88
18
70
15.84
103
16
87
16.48
95
8
87
7.6
22
4
18
0.88
1294
138
1156
10.8

% Snake venom Negative Cases
97.92
96.61
92.5
87
91.68
90.2
84.87
88.6
71.66
84.16
83.52
92.4
99.12
89.2

Graph 1: Graphical representation of Year Wise Cases Received during the year 2007 to 2019 Snake venom Positive Cases Snake
Venom Negative.
Table 2: District wise Snake venom Positive Negative Cases and articles.
Sr. No.

District

1
2
3
4
5

NASHIK
DHULE
JALGAON
AHMEDNAGAR
NANDURBAR
Total

Total cases Articles Received
Cases
Articles
462
614
221
501
243
420
318
628
50
90
1294
2253

5. The present study has indicated that 47 cases were received
from Nandurbar out of which 3 case were found snake venom.
Whereas in the Nashik District of maximum number 411 cases
were received from Nashik District out of which 51 cases were
found to Positive snake venom (Graph 2).
6. Table 3 and graph 3 confirms that the total number of 604 male

Snake venom Positive
Cases
Articles
51
108
33
58
15
32
36
71
3
9
138
278

Snake venom Negative
Cases
Articles
411
506
188
443
228
388
282
557
47
81
1156
1975

deceased 552 female deceased and samples shows negative
result for the presence of snake venom case of victim received
the medical aid.
7. It seems that, in the Table 4 and graph 4 the maximum number
cases are found positive in the snake venom in the Deceased in
the age group 35 to 60. Whereas the minimum number cases
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Graph 2: Graphical representation of District wise Cases Received Snake venom Positive Cases Snake venom Negative.
Table 3: District wise Male and Female spilt up of cases.
Sr. No
1
2
3
4
5

Snake venom Positive Cases Snake venom Negative Cases
Deceased Medical Aid Deceased Without Aid
Male
Female
Male
Female
NASHIK
26
25
206
205
13
38
DHULE
21
12
98
90
9
24
JALGAON
9
6
118
110
5
10
AHMEDNAGAR
23
13
150
132
11
25
NANDURBAR
2
1
32
15
1
2
Total
81
57
604
552
38
100
District

Graph 3: Graphical representation of Male and Female factor affecting on Snake Venom Positive and Negative Results.
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Table 4: District wise Age group factors affecting on results of deceased analysed.
Sr. No
1
2
3
4
5

District
NASHIK
DHULE
JALGAON
AHMEDNAGAR
NANDURBAR

10
7
2
5
1

01 To 10

10
5
2
6
1

11 To 20

Age group of Deceased
21 To 35
12
15
6
9
3
7
8
9
1
0

35 To 60

4
6
1
8
0

60 To 100

Graph 4: Graphical representation of Age group factor affecting on Snake Venom Positive and Negative Results.
Table 5: Time Factor affecting on Snake Venom Positive and Negative Results.
Time Period/ District
Spot Dead
Within 12 hr
Within 24 hr
Within 3 days
Within 7 days
8-15 days
16-30days
After 1months
Total cases
Average venom Positive %
Average venom Negative%

NASHIK
88
49
78
45
78
56
45
23
462
11.04
88.96

DHULE
39
23
55
21
32
19
11
21
221
14.93
85.07

JALGAON
57
49
24
25
29
26
16
17
243
6.17
93.83

are found positive in the snake venom in the Deceased of in the
age group 60 to 100.
8. Table 5 and graph 5 it clearly shows that the cases received in
the Laboratory after deceased spot dead of which 33% cases
are found .snake venom on the other hand only 1% cases are
Positive for the snake venom which are received after one
month time It means that time factor is affecting on the results
of the snake venom.
9. It confirms that 89.2% samples show negative result for the
presence of snake venom case of victim received the medical
aid.
It sees society as something over and above the people who are
in that society. It is a scientific construct- social science. The duty of

AHMEDNAGAR
71
14
45
57
31
41
47
12
318
11.32
88.68

NANDURBAR
11
8
2
5
6
5
3
10
50
6
93

Positive%
33
26
11
9
4
3
2
1

Negative%
67
74
89
91
96
97
98
99

forensic expert is to carry out analysis and give justice to the victim. As
an expert one must think of 100% positive results for the analysis he
performed. During 2007-2019 Regional Forensic Science Laboratory
Nashik reported average 10.8% cases having positive result for the
presence of snake venom. But this result for the cases of unfortunate
victim of snake bite who could not receive timely medical treatment.
On the contrary 89.2% cases having negative results for the presence of
snake venom are of those who get medical aid.
Government of Maharashtra gives compensation of rupees 1,
00,000 under the Gopinath Mune personal accident insurance scheme
(GMPAIS).In such case of snake bites In order to detect the snake
venom if victim get medical aid quantity of snake venom found is below
the detectable limit 89.2% cases though confirm history of snake bite
,victims’ relatives confront many difficulty in insurance claim under
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Graph 5: Graphical representation of Time Factor affecting on Snake Venom Positive and Negative.
this scheme as the forensic report are negative results for the presence
of snake venom. Forensic science for justice but this cases it seldom go
with justice. Thus, the analyzer must have such social perspective to
look beyond the analysis.
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