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Abstract: Scorpion bite is considered as one of the common and dangerous phenomenon throughout the world.

The clinical manifestations mclude pulmonary edema, myocardial damage, intracerebral haemorrhage, brachial
plexopathy, renal failure etc. which sometimes leads to mortality. The common antivenin therapy includes
anti-scorpion venom serum or prazosin. In the vast rural areas of the third world countries phytotherapy is

considered as an altemnative system of medicine and scorpion sting 15 treated with the help of medicinal
botanicals. As the safety and efficacy are considered as important aspects of anti venin therapy, conventional

treatment can be supported by the herbal remedy. The present review compiles a number of medicinal plants
pharmacologically evaluated in vitro and/or ir vive for scorpion antivenin properties. Considering the aspects
like cost effectiveness, availability, lesser side effects and development of dirug resistance, plant based anti

vemn therapy may be considered as a possible remedy against scorpion envenomation.
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INTRODUCTION

Scorpions are widely distributed throughout the
(Uawonggul et al, 2005). Around
700 peoplefyear die in Mexico due to scorpion bite
(Calderon-Aranda et af., 1993). Scorpion antivenin
serotherapy, considered as the most popular treatment in
scorpion sting, has been questioned for effectiveness in

world

climcal trials, especially in cases of severe envenomations
(Abroug et al., 1999, Belghith et al., 1999). Although
human death due to scorpion sting 1s not a very common
phenomenon, severe pain and inflammatory reactions are
common associated symptoms (Uawonggul et al., 2005).
Traditional use of medicinal plants are popular in the
treatment of various diseases such as gastrointestinal
disorders (Dey and De, 2012a), snakebite (Dey and De,
2011a, 2012b), ailments of mother and child (Dey and De,
2011b) and livestock (Dey and De, 2010} etc. Medicinal
plants are reported for antibacterial (Dey et al, 2011,
Mukherjee et al., 2012), antifungal (Dey and De, 2011¢),
anti mycobacterial (Dey and De, 2012¢), cytotoxic
(Dey and De, 2012d), antioxidative (Dey and De, 201 2¢),
antiolmdian (Dey and De, 201 2f) properties.

Plants are used agamst scorpion sting in the
traditional medicinal systems throughout the world
(Hutt and Houghton, 1998). Reports on traditional
phytotherapy against scorpion
available from the countries like India, Mexico, Trinidad,
Thailand (Brahmane et al.,, 2011, Izquierdo et af., 2010,
Uawonggul et al., 2005; Lans et ol., 2001) and many
others. Earlier, Hutt and Houghton (1998) have provided
a list of ethnobotanicals used against scorpion bite. In the

envenomation  are

present review, the authors present a pioneer effort to
document the pharmacological investigations of medicinal
plants used for the purpose.

Scorpion sting 15 known to cause a number of
physiological distwrbances and clinical manifestations
such as pulmonary edema (Goncalves et al, 2012),
myocardial damage (Maheshwari and Tanwar, 2012),
intracerebral haemorrhage (Dube et al., 2011), brachial
plexopathy (Rubin and Vavra, 2011}, renal failure
(Malhotra et al., 1978; Naqvi et al., 1998) etc. Prolific
release of neurotransmitters especially acetylcholine and
catecholanmines is associated with scorpion envenomation
(Ismail, 1995, Natu et al., 2010). Children are also severely
affected by scorpion venom (Bahloul et al., 2010).
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Acidosis, tachypnea and myocarditis are the symptoms
associated with children affected by scorpion bite
(Prasad et al., 2011). Experimental envenomation in dogs
and rabbits was also found to induce acute myocarditis in
the animals (Murthy and Zare, 1998). Although, it was
found that the certain scorpion venom toxicity depends
on the age and mammalian species (Tiwari and
Deshpande, 1993), acute myocarditis, caused by scorpion
can be fatal in children as well as in adults
(Kari and Zolfaghrian, 1986). Srinivasan et al (2002)
have prepared a molecular database named “SCORPION”
mvolving scorpion toxins.

Scorpion envenomation a common global
phenomenoen and regarding the effectiveness, the use of
antiverun 1s some sort of controversial (Tuuri and
Reynolds, 2011) requirmng a protocol for standard
antivenom treatment (Karnad, 2009). Anti-Scorpion
Venom Serum (AScVS) or prazosin is commonly used in
the treatment of scorpion venom toxicity associated
climcal symtoms (Natu et af., 2010) and some have noted
the efficacy of AscVS over other treatments
(Deshpande, 2010). Several researches have been
performed regarding the use, safety, utility and efficacy of
AScVS or prazosin (Bawaskar and Bawaskar, 2007, 2011,
Thirunavukkarasu and Chandrasekaran, 2011; Mills and
Ford, 2011). Dobutamine has also been experimented as a
possible antidote to scorpion sting (Gupta et al., 2010).
Cost  effectiveness of such anti vemn therapy
(Brown and Landon, 2010) has to be another primary
concern especially for the developing and under
developed countries. The venom protein was found to be
neutralized i vitro by heat and chemical treatments such
as hydrochloric acid and acetic acid which were also
effective in vivo. The chemicals were found to decrease
the total protein, free amino acids and protease activity of
the venom and also reduced the mortality in experimental
animals (Venkateswarlu ef al., 1988). A sodium channel
blocker was successfully used to neutralize the
Leiurus quinguestriatus venom induced effects in vitro
and in vivo (Fatani et al., 2000).

Keeping aside the dangerous and fatal aspects of the
venom, it is found to be effective against cancer
(Zhang et al., 2009) and HIV (Chen et al., 2012) and has
shown antibacterial (Perumal Samy et af, 2007,
Diaz et al, 2009), virucidal (Ii et al, 2011),
antiosteoporosis (Haldar et al., 201 0), antiproliferative and
apoptogenic (Gupta et al., 2007) properties. Therapeutic
ability of ammal venoms 1s considered as one of the prime
aspects of research and scorpion venom along with
snake, bee and other insects may serve as potential
candidates against different humaen ailments. The
objective of the study the

is

13 to document

202

pharmacologically active botanicals against scorpion
venom ir vitro and/or ir vivo.

Enumeration: The present review compiles a total number
of nine medicinal plants tested for scorpion antivenin
ability. Most of the reports come from Mexico followed by
Egypt, Thailand, Jordon, India, Saudi Arabia and USA.
Considering the traditional aspects of such therapy, most
of the investigated plants were actually reported from the
ethnic use as antivenin. Various scorpions have been
used as source of the venom such as Mesobuthus
tumulus, Heterometrus laoticus, Centruroides limpidus
impidus and Leiurus quinguestriatus. The plant names
are mentioned along with the plant part(s), solvent
system(s) used for extraction and isolated active
pronciple(s) (if any). Studies were performed either
in vitro or in vivo or both. For in vitro investigations
1solated guinea-pig ileum, rabbit and gumnea-pig jejunum
and trachea or chick embryonic fibroblast cell have been
used for the assay of antitoxin and anti fibroblast cell Iytic
activity of the venom respectively. For im vivo
experimentation mice/rat model has been used. The
following table (Table 1) alphabetically lists the botamcals
pharmacologically tested for

properties.

scorpion anti  venin

DISCUSSION

Andrographis paniculata has also been reported for
snake venom neutralization capacity (Nazimuddin et af.,
1978). Species of Aristolochia and Vitex are also reported
for the same (Alam and Gomes, 2003; Dey and De, 201 2g).

Pharmacologically active cyclic hexapeptides
bouvardin and deoxybouvardin were isolated from
Bouvardia  ternifolia (Jolad et al, 1977).

Aristolochia elegans, on the other hand, is reported
for antiprotozoal and anti mycobacterial activities
due to the compounds fargesin  and cubebin
(Jimenez-Arellanes et al, 2012). 4. elegans has been
investigated  extensively  for  phyto-constituents
(Hussein and El-Sebakhy, 1974; Wu et al, 2000, 2002;
Shi et a@l., 2004) many of which may contribute to its
antiverun ability. Monodesmosidic SapOTINS
acutangulosides A-F and other related compounds were
1solated from Barringtornia acutangula (Barua et al.,
1961 Pal et al., 1994; Mills et al., 2005). Akbar (2011) has
reviewed Andrographis paniculata for an array of
present in the plant with diverse
phannacological efficacy. Anstolochic acid (8-methoxy-6-

nitrophenanthro [3,4-d] [1,3] dioxole-5-carboxylic acid)

biomolecules



Pak. J. Biol. Sci., 16 (5): 201-207, 2013

SUIpTue A0y )ueold pI)e[osT Aq
12313 2aa3jeadoipred pue
UI9)SAS JATIRPIXOTIUR

(8007) 12 AJV-1A vsn ERU oN Susueyua £9 £[qissod sryprysanbumb sty snpiue Hoyuecid/spasgy adp43 pay
u01399101d oaga uF oU KIA1joe [oueyIaw
(Q5007) 712 BIB,J-ZoUBUI 001X 01 umayt Sid eaung ‘UIXOINUR Ofd UF 1m0 sy SIPIOMATUID PUR SUBXILSIARYT SHIOU! T4
ururede Y UOTIRUTqUIO)
S)BT TR)SIM ur penxa JuedAsaga sanep
(9007) ' 12 eIRq BIQRTY Ipnes ey ON  IXonue pue £I0)IqIUuI 3SEAN0L] swLasenbumb sanre T 534BT Dqofiq 03yuID
B3YIRT) pUR uwiousA ) Aq pIsnes
wmum {3 [ Frd-eauino suorPRnUod [eunlal pue
(066T) P12 Uy uepiIof ON  puUEIqqQel pajeos] 29BN UO 199119 AIOYqIYUT smprisanbumb sy 191BM/SI00 NI 242 WITLSUALT
SIS AJOUIIBY PIJURYUD JIBIIXI
[oURIIALOUAA 3U) JO ANIATIOR [OURL)2 pUR IjeMm
(L361) 10 12 RO Y uBplor ON S[[20 poolq paadaays  andjouRey 01 103fR AI0JqIyul sparasartumD sy /51001 pUB S3ABYT HHIT 240 WAL SuA LT
Aranoe urxoue O4lA L2 pUR oUW
(g5007) f7#2 PLR-ZIURLUT QXA ERIIO) wmafr Sid eauino OdJIA U JURIIIUTIS ST} SAPIONATLS) PUR JUBXY/SI00Y DU DPDATCT
seagotred uo uosiod Jo 19917 [ouRy)aw
(BG00T) 1232 PLR-ZIURLLT QXA ERIIO) ON 2215038121995 0] INSIUOTRIUY ST} SAPIONATLS) PUR JUBXY/SI00Y DU DPDATCT
AIO1X0)0140 MO] )M
[[22 1se[qOIqLE AJNATIIR WOURA TJUR; £)1ATJIR
(S00T) "/ 12 [nGSuUomen) pueIRy L, oN STUOATQUIS YOI aN 4] [[99 1581 qRIqQI] NUY SHIHOD] SUL RHOLIIF] IemURld  DMSUDIHID DIUCISUILDT
uoTIRtd oatn 1
I9mo] ‘KIAnoe UTXO)UR [OUBYII pUER
(g5007) f7#2 PLR-ZIURLUT QXA ERIIO) wmafr Sid eauino OdJIA U JURIIIUTIS ST} SAPIONATLS) JUBXAY/SI00Y SUD3 212 DRIOIOISTIF
ume(1 5id [QURYSWT pUR JUBXAY
(0107) '/ #2 opanbzy 0IIXAN oN -BaUING PIR[OST ANATIOR UTXOINUY srpiduiyy saproamamia) /sHed [eLIDR pUR $1003] Sub3aja DRYIOJOISIT
AIO1X0)0140 MO] )M
[[22 1se[qOIqLE £1A1108 WOUA U fA1AT308
(5007) ‘o $2 [nSSuUCME) pue[IEy L ON  JMueAIqus YOI N4 [135 18B]qOIq1 Ny SHIOD] ST AUCINIET Iaemeld vppronod spjdoSopuy
NJAUDQ [BAIAINS Uy £)1ATJIR
(1107) ‘P 2 SuUeULRIT e1puT 01 S3L UOTIEZI[BNNSU WOUIA [BTIR] SHIHUDT SUYGOS TN [owRyIRNURl]  BRpHIRD SHAD L30T
241999014 2nssT [RUTISIUT
(1107) '@ 12 Mosuely 1d48g S1EY ON PUB S3[9sNUT [BIR[OYS OU s anbumb s [oueYRWUR[J DUITDUL DISOAGUT
(9.007) {2 12 MOSUR 1d489 s)Ey oN 24119910.1d 2015813 [RUDY smumiagsenbumb s [oueyIRURlJ DUITTLOU DISOLGUE
(BLOOT) " 2 MOSURT 1d43q  sjes ourqe a[ey oN aanpajordojedar] smer)sanbunb smne T [oueYRWUR[J DUITDUL DISOAGUT
50UARJAY UJIedsdTJO ANUNOD  SAIPINS OAfa H] EIN JUALILLOIUOTIIE pasn uoldiodg pUNo diigod/JUIA [0S EIATEEIREL ]
3IUBAI[AT [BUOTIIPRIT, Jo wistueydaws pasodord /pasn sped yueld

urusanue uotdiods se Af[edisojooeuLreyd pajednssaut sjueld Jo 181 v i1 9[qe L

203



Pak. J. Biol. Sci., 16 (5): 201-207, 2013

isolated from species of Aristolochia, has also been
reported for antioplidian properties (Girish and

Kemparaju, 2005).
CONCLUSION

Several compounds present in the reported plants are
known to possess protein binding and enzyme inhibitory
principles which may be directly or indirectly related to
the pharmacological activity of the crude extracts of the
plants against scorpion venom. However, further research
is needed to potentiate this speculation. Antiophidian
claims of certain botanicals is encouraging since snake
venom neutralizing ability of some plant extracts and
isolated compounds can be correlated with their scorpion
antiverun ability. Further investigation n this regard may
lead to the discovery of certain common antidote which
can be applied against snake, scorpion and other msect
venoms effectively. Most of the experiments conducted
in this area primarily concentrate on in vitro and
in vivo assays. To elevate the potential of herbal remedy
to the next level of diug discovery programs, extensive
climcal trials are required considering the toxicological
considerations of certain herbal preparations. Thus, the
ethnic claims of anti venin therapy can be considered as
the starting pomt of any potential drug discovery venture.
In the present scenario of poverty and remoteness of
medicine centers especially in the third world countries
the safety, efficacy and cost effectiveness of the
antivenuns are of prime importance. Less development of
side effects and occurrence of drug resistance are the
other two aspects of phytotherapy, which are to be
considered while developing plant based antivenin as an
and to the

alternative complementary  therapy

conventional antivenin treatment.
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