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The histopathology of the possible cause

and the local reaction in cobra bite
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Although Cobra is one of the com-

mon poisonous snakes found throughout
Thailand only 2 of the 12 species

of the Elipidae family inhabit here.
They are Ophiophagus hannah (King
Cobra) and Naja naja.(%2®) Their toxins
composed of neurotoxin, cardiotoxin,
enzymes and proteins.(2:43) The victims
may die from respiratory muscle paralysis
due to the neuromuscular blocking effect,
curare-like mechanism of the neuro-
toxin.(#5) Cobra antivenom can antago-
nize the neurotoxin.(:%)

The cobra antivenom and assisted
ventilation are life saving in many cases
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of respiratory  paralysis. The local
reaction of the bite is also a serious
problem in children, though not life
threatening. All cases have variable
swelling, pain, bruising and hemorrhagic
blebs. Severe necrosis of the skin and
subcutaneous tissue is seen in most cases.(?)
The healing process needs at least 1-2
months. Some severe cases even require
skin grafting. There is no definite opinion
nor previous report on the pathogenesis
of the local reaction. Our objective is
to report the histopathological findings
and speculate about the possible causes of
the local reaction.

Fig. 1 Local swelling, bruising with 2 fang marks of cobra bite on
the dorsum of leg (10 hr. after bite)
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Fig. 2 When slough was excised 7 days after the bite at the ankle,
a necrosis deep into the muscle was found requiring skin

grafting.
Materials and methods
The study was carried out at the
Pediatric Department ol Chulalongkorn
Hospital between 1978—1983 in 36 proven
cobra bite children who developed
neurological manifestations. and were
admitted to the pediatric intensive care
unit under the following criteria :
- The patient gave a definite
history of cobra bite or brought
the cobra with him, ,
- The character of cobra bite :
2 fang marks about 1-1.5 cm.
apart were found by .physical
examination. '
- Symptoms and signs of local
reaction to cobra bite such as
a painful rash, swelling, bruise or
blistering at the bite site imme-
diately to 48 hours after bite.(1,7)

The healing process needed almost 2 .months.

- Systemic neurological symptoms
and signs 'such as generalized
weakness, sleepiness from 20 to 30
minutes after bite, salivation,
stiffness of tongue, difficulty in
swallowing, vomiting and dysar-
thria 30 to 50 minutes after
bite, paralysis, difficulty in breath-
ing, inability to speak and apnea.

‘These patients were treated by the

following regime ;

1. Give tetanus antitoxin or tetanus
toxoid 1 ml intramuscularly and closely
observe the patient.

s ]

2. Give cobra antivenom intra-
venously 30 ml every 10 to 15 minutes
until the patient recovered. The total
amount of antivenom given were 80-130
ml. Assisted ventilation were applied in
cases of respiratory failure. Antibiotics
covering both gram positive and negative
microorganisms were also given.
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3. The dermal punch biopsy were
performed at the site of fang mark under
aseplic technique at various hours after
bite (3-96 hours). 24 out of 36 cases
were done within the first 24 hours. The
specimen was studied for histopathology
by hematoxylin-eosin stain. Only 4 cases
were studied for direct immunofluorescent
test for IgG, IgM, IgA and comple-
ments. ,

4. The culture for both aerobic
and anaerobic micro—organisms was
taken immediately from the serous fluid
at the biopsied sites by sterile technique
in 18 cases.

_Results

The histopathological sections re-
vealed focal necrosis of the epidermis,
focal collagen degeneration, lymphocytic
vasculitis with fibrinoid degeneration and
thrombosis of the superficial and deep

Table 1 The aerobic bacteria
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dermal vessels. There were degenerative
changes of the epidermal appendages
especially the eccrine sweat glands. The
severity of the epidermal and dermal
changes in the first 24 hours did not
correlate with the time after bite. Late
biopsies showed necrosis of the epidermis,
dermis and subcutaneous fat. Direct
immunofluorescent study showed deposi-
tion of IgM and C, on the wall of
dermal capillaries vessels and deep dermal
vessels in 2 cases. The other 2 cases

“were negative,.

The aerobic and anaerobic bacterial
cultures were taken from 18 cases (50%
of the studied cases). Negative cultures
were obtained in 2 cases, while most
other cases (88.8%) showed mixed infec-
tion of both aerobic and anaerobic
organisms. The most common organisms
were gram negative bacteria. -

grown in the studied cases.

aerobic organisms no. of pt. %

Proteus species e 33.3
Providentia 3 - 16.6
Pseudomonas opecies 3 16.6
E. coli 3 16.6
Staphylococcus aureus 1 5.5
Nonhemolytic Streptococcus 1 5.5

Table 2 The anaerobic bacteria grown in the studied cases.:

anaerobic organism no. of pt. %

Peptostreptococci 6 ‘ 33.3
Clostridial species 2 11.0
Clostridial tetani 1 5.5
Proprionebacterium species | 1 5.5
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Discussion

The histopathologic findings suggest
that local reactions at the bite sites
of the studied group may be caused by
vasculitis and thrombosis of the super-
ficial and deep dermal vessels. Vasculitis
may be the reaction to cobra toxins,
cobra antivenom or infection by micro-
organisms. Since the immunologic study
was done in only a few patients, it is
inconclusive to suggest that the anti-
venom exerts its effect on the local
reaction. As for the infection process, the
mixed aerobic and anaerobic organisms
probably played an important role

The histopathology of the possible cause
and the local reaction in cobra bite
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in the exertion of tissue damage.
The outstanding aerobic bacteria were
gram negative and very virulent. Sta-
phylococcus aureus and nonhemolytic
Streptococci were found infrequently.
The anaerobic bacteria discovered were
Peptostreptococci, Clostridial species and
Proprionebacterium in many cases. The
proper antibiotics should cover both
aerobic and anaerobic micro-organisms
to prevent or treat the infection, and
therefore promote faster healing. Since
Clostridial tetani were also found, tetanus
antitoxin or tetanus toxoid is indicated
in snake bite patients.

Fig. 3 Show focal necrosis of epidermis with vasculitis thrombosis
and fibrinoid degencration of superficial and deep dermal
vessels (10 x 40)
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Fig. 5 Show dermal vessel with 'extravasation of red blood cells
and leucocytoclastic vasculitis (10 x 60)
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COBRA VENOM

COBRA
ANTIVEN{ ORGANISMS
VASCULITIS
THROMBOSIS

1
TISSUE NECROSIS

THE POSSIBLE CAUSES OF COBRA-BITE LOCAL REACTION

Summary

36 children with proven cobra bites
who developed neurological manifesta-
tions were treated with cobra-antivenom
intravenously.The study on histopathology,
microorganism and direct immunofluores-
cent reaction at .the sites of lang marks
were carried-out at different (imes after
the bite. The histopathologic sections
revealed various changes including focal
necrosis of the epidermis, with degenera-
tive change of the epidermal appendages
especially the eccrine sweat glands, focal
collagen degeneration, lymphocytic vascu-
litis, fibrinoid degeneration and thrombosis
of the superficial and deep dermal vessels.
In the first 24 hours the severity of the

histopathological change did correlate
with the time of bite. Later biopsies
certainly showed severe necrosis of the
epidermis, dermis and subcutaneous fat.
The bacterial cultures for both aerobic

- and anaerobic micro-organisms were

mainly positive for Proteus species, an-
aerobic Peptostreptococci and Clostridial
species. The immunologic study was done
in a few cases. The histopathologic reaction
may be caused by both cobra toxins and
micro-organisms. Also the cobra anti-
venom may play some role in the local
reaction.
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