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SUMMARY 

Subcutaneous injection of proteolytic snake venom (Bothrops jararaca) m 
not treated mice produced 95. 5•% necrosis; treatment with antivenin reduced 
incidence only to 92. 0% ; treatment with a combination of antihistaminic, 
adrenalin, and hydrocortisone (AAC) reduced the number of necrosis to 64. 5%; 
when this combination was given associatei:l with antivenin the number of ne
crosis was reduced to 16.5%. Probably, the favorable effect of the drug is 
due to the neutralization of histamine added to the mobilization of the venom 
by corticosteroid with the consequent diminishing of venom concentration at the 
site of the injection. 

INTRODUCTION 

Antihistaminics are of current clinica! use 
in the treatment of snake bitten patients n. 

Adrenalin is also employed when shock may 
occur as a consequence of antivenin treat
ment. Different opinions exist about the 
utilization of corticosteroids, some being fa
vorable 2

• 
4 others unfavorable 1

• 
10 besides 

the opinion on the inactivity of this hor
mone in such cases 7

• However, all obser
vations were made in relation to the protec
tive effect against lethality produced by the 
venom. RosENFELD & LANGLADA 7 observed 
that ACTH and Dexamethasone do not in
crease protection against lethality in mice 
injected with proteolytic snake venom 
(Bothrops jararaca), but Dexamethasone was 
useful as protecting against necrosis. 

The introduction in therapy of the corrí
bination of the three therapeutic agents lead 
to the experimental investigation as to its 
possible advantage in the protection against 
necrosis produced by proteolytic snake ve
nom. 

MATERIAL AND METHODS 

Mice - Four groups of 200 animals 
weighing from 30 to 35 g were used. 

V enom - A solution of 1 mg desiccated 
Bothrops jararaca venom was prepared in 
1 ml saline just before injections. These 
were subcutaneous in the externa! part of 
the thigh in a dose of 0.016 mg per g body 
weight, corresponding to a proportion of 
16.0 mg/kg. 

Antivenin - Polyvalent anti-Bothrops se
rum from the "Instituto Butantan" with a 
potency of 2 units per ml. It was injected 
subcutaneously in the back in a dose neu
tralizing the venom amount, 15 minutes after 
the venom. 

Drugs co,nbination (AAC) - Solution 
containing in 1 mi: pirilamine maleate 25 
mg, hydrocortisone sodium succinate 25 mg, 
and adrenalin O. 25 rng ( 1•) • The drug was 
injected subcutaneously at the site of the ve
nom. Another group received the drug in 
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the opposite thigh. The dose was O. 05 ml, 
injected 15 minutes after the venom. 

Observatwn of necrosis - Necrosis apear
ing as a sharp black scar was ohserved 48 
hours after injections. 

RESULTS 

Tahle I shows numerical results of dif
ferent experiments, and Table II the sta
tistical analysis of them. 

Group 1 was only injected with venom, 
group 2 with venom and the drugs combi
nation AAC, group 3 with venom and anti
venin, anà group 4 with venom, antivenin 
and the drugs cornhination. Four groups 
were simultaneously used each time an ex
periment was performed. The reason for 
such a procedure was explained previously 7

• 

Exclusive treatment with the drugs com
bination AAC reduced the incidence of ne
crosis from 95. 5 % to 64. 5% w hich was 
statistically significant. 

TABLE I 

Necrosis in mice inoculated subcutaneously in the right thigh with O. 016 mg/g snake venom 
(Bothrops jararaca) . Specific antivenin injected subcutaneously in the back, in a neutralizing dose 
corresponding to the amount of the venom. Association of Antihistaminic, Adrenaline and Hydro
cortisone (AAC) in a dose of O. 05 ml injected subcutaneously at the sarne or at a different site 
of the venom. All treatments made 15 minutes after the venom inoculation. Necrosis observed 

48 hours after 

1 2 3 4 

Venom 

AAC Venom Venom + 
0.05 ml Venom + + Antivenom 

Experiment AAC Antivenom + 
no. AAC 

1 

Necrosis 

1 

Necrosis 

1 

Necrosis 

1 

Necrosis 
Total Total Total Total 

160 injected 20/25 14/25 23/25 1/25 

169 in the 21/25 18/25 23/25 5/25 

171 opposite 25/25 13./25 22/25 6/25 

167 thigh 25/25 15/25 25/25 3/25 

91/100 60/100 95/100 15/100 

170 injected 25/25 16/25 24/25 5/25 

168 in the 25/25 15/25 25/25 2/25 

155 sarne 25/25 25/25 18/25 3/25 

172 thigh 25/25 13/25 22/25 8/25 

100/100 69/100 89/100 18/100 

Total 191/200 129/200 184/200 33/200 

Percentage 95.5% 64.5% 92.0% 16.5% 

'.39;1. 
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TABLE II 

Statistical comparison of number of necrosis between groups treated with Antivenin and 
an association of Antihistaminic Adrenaline and Hydrocortisone (AAC) 

Groups compared Result 
Chi 2 Probability 
n = 1 p 

Group 1 - Venom 
Highly significant 

X 60.062 p << 0.1% 
Group 2 - Venom and AAC 

Protective action of AAC 

-·-·- -- -~ 

Group 1 - Venom Possibly significant 
X There might be some pro- 3.484 10% > p > 5% 

Group 3 - Venom and Antivenin tective effect of antivenin 

Highly significant 
Group 2 - Venom and AAC Associated treatment with 

X antivenin and AAC pro- 95.611 P << 0.1% 
Group 4 - Venom, Antivenin and AAC tects much better than 

isolated AAC 

-----

Highly significant 
Group 3 - Venom and Antivenin Associated treatment with 

X antivenin and AAC pro- 229.669 p << 0.1% 
Group 4 - Venom, Antivenin and AAC tects much better than 

1 

isolated antivenin 

Treatment with antivenin alone reduced 
necrosis to 92. 0% which was not significant. 
However, its association -with the drugs com
bination AAC caused a drastic diminishing 
of the number of necrosis to 16. 5%. 

DISCUSSION 

The drugs combinalion AAC was describ
ed by CARDOSO et al. 8 as an efficacious 
agent in preventing the experimental ana
phylactic shock in guinea-pigs. No other 
application was studied. Experiments here 
described showed that the combination of 
antihistaminic, adrenalin, and hydrocortiso
ne reduced better than antivenin the inci
dence of necrosis produced by the venom 
of Bothrops jararaca. The utilization of this 
drug associated with antivenin was highly 
protective against necrosis. 

Sarne results were obtained with the me
. dicament injected either at the sarne or at 
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a different site of the venom. As Lo the 
mechanism of protective action, one may 
try to give an explanation. Antihistaminics 
currently utilized in envenomations 9 have a 
triple indication 5

: to neutralize a possible 
and probable histamine liberation by the 
venom; to prevent a possible reaction to 
serumtherapy; and sedation of the patient 
by its collateral hypnotic effect. As already 
described hy RosENFELD et al. 8, corticoste
roids have a protective action in relation to 
necrosis production by proteolytic snake ve
nom. W e could not find a satisfactory ex
planation for the effect of adrenalin in re
lation to- necrosis. 

lt is out of doubt however, that the com
bination of the three therapeutic agents 
showed its indication as _a choice for the 
treatment of envenomation caused by the 
bite of poisonous anima1s having proteolytic 
venom, in order to diminish the probability 
of necrosis formation, which is a quite fre
quent complication in this kind of accidents . 



ROSENFELD, G.; LANGLADA, F. G. de & KELEN, E. M. A. - Experimental treatment· of 
necrosis ·· produced by proteolytic snake venoms. III - Action of a combination of antihista
minic, adrenalin, and hydrocortisone (AAC). Rev. lnst. Med. trop. São Paulo 11:390-393, 1969. 

RESUMO 

Tratamento experimental da_ nec_rose produ
zida por veneno ofídico proteqlítico. .lII -
Ação de combinação de anti-histaÍnínico, 

adrenalina e hidrocortisona (AAC) 

Camundongos injetados por via subcutâ
nea com veneno ofídico proteolítico (Bothrops 
jararaca), não tratados, apresentaram 95,5% 
de necroses; tratados sàmente com sorotera
pia antiveneno, a incidência foi de 92,0%; 
tratados unicamente com uma associação de 
anti-histamínico, adrenalina e hidrocortisona 
houve uma redução para 64,5% e essa com
binação medicamentosa, juntamente com a 
soroterapia, diminuiu o número de necroses 
para 16,5%. Provàvelmente, o efeito bené
fico foi devido à neutralização de histamina 
somada a uma maior mobilização do vene
no pelo corticóide que diminuiu sua concen
tração no local da inoculação. 
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