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Abstract :  Indian red scorpion (Mesobuthus tamulus ; MBT) produces lethal
stings and is a matter of concern in certain parts of India. MBT envenomation
produces  mul t i - sys temic  invo lvement ,  thus  p resen t s  d i f f i cu l ty  in  the
management.  Symptomatic treatment has been practiced earlier that failed
to rel ieve the toxic  effects  of  the venom. Therefore ,  present  manuscr ipt
deals with pathophysiologically based approach in the management of toxicity
consider ing the  meri ts  and the  demeri ts  of  t reatment  protocols  so  as  to
evolve a consensus in the treatment strategies of  scorpion envenomation.
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INTRODUCTION

Scorpion st ings are important  causes of
morb id i ty  and  mor ta l i ty  in  Ind ia  and
throughout the world (1). Indian red scorpion
(Mesobuthus  tamulus;  MBT) envenomat ion
presents  wi th  mul t i - sys temic  abnormal i t i es
posing a  great  heal th  problem (2–8) .  Even
though the  scorpion  s t ings  are  respons ib le
for  the  h igh  morb id i ty  and  mor ta l i ty  in
certain parts  of  India,  the broad outl ine of
scorpion envenomation and consensus in the
t rea tment  s t ra teg ies  wi th  the i r  mer i t s  and
demeri ts  are yet  not  avai lable (9–13).  This
concerns  no t  on ly  the  phys ic ians ,  the
patients and the attendants but the scientific
workers also.  Therefore,  present manuscript
d i scusses  the  mer i t s  and  demer i t s  o f

presen t ly  ava i lab le  management  p ro toco ls
on scorpion envenomation. This will  enable
to  evo lve  a  consensus  on  the  e f fec t ive
t rea tment  s t ra tegy  of  scorp ion  s tung
vic t ims .

In recent years, a number of toxins have
been  i so la ted  f rom MBT venom such  as
Iber io tox in ,  a  h igh  conduc tance  Ca 2+

ac t iva ted  K + channe l  b locker  (14) ;
Tamulus tox in ,  a  nove l  K + channe l  b locker
(15); Insect toxins like lepidopteran-selective
toxin (16) and BtITx3 (17); Tamapin, a small
conduc tance  Ca 2+ ac t iva ted  K + channe l
blocker (18); BTK-2, an inhibitor of voltage-
ga ted  K + channe ls  (19) ;  PoTx,  a  h igh
molecu la r  weigh t  po lypept ide  pu lmonary
oedema producing toxin  (20),  etc.  Of these
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Iber io tox in  and  PoTx a re  l e tha l  (14 ,  20) .
Mechanism of action of each of these toxins
i s  d i f fe ren t .  There fore ,  va r iab i l i ty  in
symptoms and  s igns  i s  l ike ly  to  pers i s t .
Hence ,  the  t rea tment  o f  scorp ion
envenomation syndrome can only be effective
when  the  under ly ing  pa thophys io logy  of
individual case is  considered.

Recently,  ut i l i ty of  anti-scorpion venom
(ASV)  in  the  management  o f  scorp ion
envenomat ion  syndrome has  been  repor ted
(9 ,  10 ,  21 ,  22) .  In  s i tua t ions  where  the
ident i f icat ion of  the species  of  scorpion is
poss ib le ,  a  spec ies  spec i f ic  ASV i s  the
treatment of choice (22). But in most of the
scorp ion  s tung  cases ,  iden t i f i ca t ion  of
scorp ion  spec ies  i s  d i f f i cu l t .  In  such
situations, an ASV raised against a particular
spec ies  wi l l  no t  be  ab le  to  p ro tec t .  S ince
scorp ion  venom conta ins  many  tox ins  as
mentioned before, an ASV raised against all
the  tox ic  p r inc ip les  p resen t  in  var ious
scorpion venoms (polyclonal ASV) is a better
a l t e rna t ive  (14–20) .  However ,  s tud ies
e l sewhere  have  con t rad ic to ry  op in ion
regarding the effectiveness of ASV (10). This
may be  due  to  the  fac t  tha t  the  scorp ion
venom i s  poor ly  an t igen ic  (23) ,  thus ,  the
antisera raised may not be able to neutralize
the  tox ins  e f fec t ive ly .  There fore ,  the
availability of proper and effective ASV is a
necess i ty .  Fur ther ,  ASV should  be  used a t
earl iest  possible t ime after  the st ing to get
effective response as bio-distribution of crude
venom occurs in vital organs/systems within
5 minutes (24). Therefore, time of injection
of ASV also affects the efficacy.

The α -1 adrenergic receptor  antagonists
like prazosin (25) and tolazoline (3) have been
used to treat the autonomic storm following
scorpion envenomation. This regime may be

useful in patients presenting with hypertension
(sympathe t ic  dominance) .  In  case  of
hypotens ive  pa t ien t s  wi th  parasympathe t ic
dominance ,  parasympatholy t ics  may  be
used  under  c lose  observa t ion  as  the
parasympathe t ic  e f fec t  i s  o f ten  t rans ien t .
E i ther  o f  these  d rugs  pharmacolog ica l ly
an tagonize  the  au tonomic  ac t iv i ty  wi thout
revers ing the underlying pathophysiology.

A s tudy  e l sewhere  has  p resen ted  the
compar i son  of  ASV a long  wi th  o ther
treatments including prazosin (10). However,
it is very difficult to compare the effectiveness
of  ASV v /s  p razos in  in  the  above  s tudy
des ign .  ASV and  prazos in  have  d i f fe ren t
mechanisms  of  ac t ion ,  they  should  no t  be
cons idered  as  rep lacement  o f  one  ano ther
rather  pat ients  should be treated with ASV
or prazosin or  both as per  the need.

Metabol ic  abnormal i t i es ,  myocard i t i s ,
electrocardiographic alterations, hemodynamic
changes and pulmonary oedema are reported
af te r  scorp ion  envenomat ion  (3–5) .  These
abnormalit ies were successfully reversed by
insul in  adminis t ra t ion  (3–5) .  However ,  the
detai led s tudy on the  mechanism of  act ion
of insulin is required in scorpion stung cases.

Pulmonary edema is  an important  cause
of death after scorpion stings (5, 10). Kinins
are being implicated in the pathophysiology
of pulmonary edema (6).  PoTx is  emerging
as  an  impor tan t  cause  for  p roduc t ion  of
le tha l  pu lmonary  edema a f te r  scorp ion
envenomat ion  which  media tes  i t s  ac t ion
involving B

2
 receptors  (20) .  Therefore ,  the

role of kinin synthesis inhibitor like aprotinin
was  sugges ted  (8 ,  20) .  S tud ies  e l sewhere
have  a l so  repor ted  reversa l  o f  pu lmonary
edema by aprotinin after envenomation with
o ther  spec ies  o f  scorp ions  (12 ,  13 ,  26) .
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pulmonary  oedema.

Thus ,  wi th  the  p resen t  knowledge ,  i t
appears  i r ra t iona l  to  advoca te  a  f ixed
treatment protocol for all  cases of scorpion
sting. Rather the treatment should be based
on  the  under ly ing  pa thophys io logy  of  the
par t i cu la r  case .  ASV,  insu l in ,  α -b lockers ,
parasympatho ly t ics ,  k in in  syn thes i s
inh ib i to rs /k in in  an tagonis t s  may  be  used
depending on the pathophysiology of individual
case. However,  the rationale for therapeutic
use  must  be  c lear  before  any intervent ion.

Therefore, the treatment protocol should also
include aprot inin/B2 receptor  antagonists  to
t rea t  the  scorp ion  envenomat ion  bes ides
o ther  the rap ies .

Captopr i l  has  been  used  to  t rea t  the
pulmonary edema (11). Captopril being ACE-
inhib i tor  i s  known to  increase  endogenous
k in ins  (27) .  Resu l t s  f rom our  l abora tory
have  shown tha t  cap topr i l  induced
card iopulmonary  changes  a re  s imi la r  to
venom (6) .  Therefore ,  the  use  of  captopr i l
requires reconsideration in the treatment of
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