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Fig 2) Distribution of five different species of stone-
fish from the genus Synanceia. Circle size represents
the accuracy of the reported area; e.g., large circles
show reports where only the country name was given,

and in small circles, the exact locations of the reports
are stated.
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Fig 1) Faryaleh, a stonefish caught in the coastal areas
of Bushehr (Persian Gulf) (36).
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Fig 3) the Synanceia venom glands. The venom gland of the second spine (longest) Synanceia horrida (left); the venom
gland of the last spine (shortest) Synanceia verrucosa (right) under a microscope (a); Side profiles of S. horrida (top) and
S. verrucosa (bottom) (b).
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Fig 5) The proposed mechanism of vasorelaxant effects of SNTX through interaction with SP receptors in the
endothelium-intact rat aortic ring, according to Sung et al. (77).

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.4.300
http://ismj.bpums.ac.ir/article-1-1502-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/ismj.24.4.300 ]

Y/ ple Ko (659 s 5

2B, sl b S NO W 5 it 8 ) 5bas
S8z 53 1) 5MeST 55158 Gl NO S les
S s NO il el (Sas &S das o isl58l
(49) o> b5 5 SNTX ;I iU JSlas

S Wl olis 0K 5 (Sauviat) b sl axllae
3 odsS el ssleslil e e alls SNTX
by ol lad oo ey mas gbadll
eiinn b b |y ooSage glaedi ;S 5 el
1) o Ll o (g5Lusl a5 (Vee) S o Jlad
e b s Gl By 5 Caen Je 4wty
NP I I W PR W P PRCHE
b3 CMas o) g (68 K s Il glyls
dpen (Bhas (V) il ool s IS
GF 0> 0 L 3y S e e L
(oot GBS A 55 edd 3l ey s
L b csle dr 55 S, .(00) ol ol sdaline
gl Jdbe & Ay B4 Aas s 5 S
XUAPR I DIRW- RPN CRCIV RV (PP

g5 98 il pl a5 5 SNTX s &1 31
Sl $525 p3l Jsts SNTX S 2ol s sl
sl ble 5l eslizad L in VIVO colalls ks (F)
(eSS 5 p55,5e Yo 60) SNTX o3l b
e 5 0 olE e LBy w1 b
E Sy s SASper 5 P (i
G 3 (AD) Clesls GLES | &%Mﬁpf‘)@
T RS s 5 ol (S o ple Sl s
B> 3 V¥ (A5 58 5 P S s g o Gy bl

Cr S35 5 e st g el (YA) Sl ols 5518

% Reconstituted venom
3 L-arginine—nitric oxide synthase

osls QLS ‘V""“":;l‘i" o b e 6,5 andlls
Leslbaw a3 31 SNTX s i1 a5 el
oo sl 4 ol (SS L sll G se g 50
OY) 558 o ol Soge B, Slo das 5o
das o Oli &S Wl sy Sldlae ( Llie s
Slesb a5 Ay s B 4 0L 5 (Hopkins)
S Sl 53 3B 53 el e el
Gl S Law s g b lis oJsl &b s »S
Eb s s gt S s Sl al
A S5 3t sl iS5 5T B2 L S
ol KYs LAV) S e sl O JLES Ell S
Lol i 5y Sldlas ool sls alils g ol
G5z o SNTX 5l estizal b a&aL 5T
S s S eplil a8 &S0k Lol esls OLES
S S dansls 4 By O Lol Ay
3Ly dlal 4 oS 5,8 O U,:L"j.le 4 asl s
o 7 5l SIS i e S L s Ly
22 (H2S) 150550 ddlsw 055540 (AD) 255
9 NO Jv:b; LJLJJ)JU‘ P ol é%_})‘y 6LAoJuj5
558 » SNTX 5l sl dlae Lo o Culy
S sbls SNTX Wi jasein ol 5 oosdle (YY)
CL;‘)LNO}‘)J 6@075))’1 BL) S ol B30.2 «uls
.(‘\(‘\_5‘\/\)JJ\JJﬁjﬁi;jdjgk&u&Qlﬁa
als cplas Wsls OLES OlLKes 5 (HeNnry) ¢ s

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.4.300
http://ismj.bpums.ac.ir/article-1-1502-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/ismj.24.4.300 ]

VEs OLT 5 e /¥ o5led /psler 5 S e

e b /MY

Sl ams Yol (Das a5 S
23 1 el dlas 55 SNTX eSS 5 50
el 5 JSWE S il 4 oLEl glagal,
48 A osls OLE (e gt pn slgn ShalS ey JS
2 s ¢Sk es o SLEl sl L SNTX
S o Jas ale § 5 Lot ool 5 555 5 g
Loy SNTX 51 36 Lol sl ol s esdle
0a5 J Sl S Sk C e oS e Gl s
Aas g QLIS st o abae )3 SLAEL lacSs
has Gty $55 lekis oS 2 i 520
(VY) A8 ol Jes oLl

Losluw a5 oS Conl Cows 3 (503 dalyd
LB ety ol e Vsl 5 sl S e
Wl s S gy Ko oy sdalie
V) 35800 Sl dlae 3 Jae ae
OlLaa 5 (Meunier) L se asdlas 55l 5 osdle
S el IS8 3 3 SNTX a8 s S asie
Sres Sl S Gk S e Seblns sedshe
23 S5 oSt ates lad 555 53 eedS w4 s
ol S sladsbe s (i pob S e
el e as el Ol () s e il S
B ey s oS 4 el gy S
R N L\ I T W JE SV
SLILE Gy b 5 eendS o 528 5l Jizs (SNARE)
L g5 SLadUS Jles s A3k o Jlas 515 aperdS
J5SGE 5 3 i S e Bl=Q LP 5N
o055 il 5l Glahlesl 33 8 o ol
SNTX 5l b al IS 5 a8 5l 0L 3

J515 ool 4l 15 3505 5l S 36 155

Sses Ly 4l e e 03 5 S0 000
oS1aks on e LBl Glagaly Comso Lo
o gy 33 Ahede SLEN D 5 5 e
S el Sldlas Ll 53 (AD) Sl sl
ool (Seatonew SOae DloLEL fols o sdalis
Sl S s 0 Sl Sl gl Dol
SAY A WV AY) il e 5 kS sla gl
e e 3 sk adalie ks gLyl L(AD
£y okl Sl 4 col S da e Liilew
Ll o e gdS gl sl opl (AD) 1S S ale K
Sobe L5 spd (U Sl dlse s b
(S (Sl = s Jlail 3y b S| Dlas s
B Eene GRS B s iy oKl 3 o

O 5 8 e

st 5 Lol oS S s S 5 SG (S S5 5
Ol Ohes 5 55 Lo s 158 Lilow ol o505
Mé&&l&}wéﬂacﬂ\dﬁufy}6wnb
Slaodasdlinl b3 adss 4 mee Calg )3 55,551,

M) 358 as
GLeSI il on s il a5 52
e sl e ')U\_}:gjﬁ 4J1:_9.A o C‘j».‘l.w‘
amw@clﬁw}@ff&léﬂp&w
O 5 (LOW) ) adllas bl o .(V0Y) 55 8
3 e 3 R RUERS by (oS s s
4u>jr§\;g>wﬁam®§;1ﬂoww
SNTX 6)Www‘ﬁ‘fsj-w‘)dljﬁr})

37 Soluble N-ethylmaleimide-sensitive fusion protein attachment protein receptor

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.4.300
http://ismj.bpums.ac.ir/article-1-1502-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/ismj.24.4.300 ]

A/ ple Ko (654 s 5

@N

14598 Uil 0539 (2lgdl glagewly Ol 51 5 0o
38 Uil p 555 65 Llesls OLES s Solalllas
el s e Lk 53 G e pKe
Moo tilim ol (gl 105 (A8 5V VA) 33 5 s
53 5 INVIVO Sldlas 53 1558555 Luslaw 55
5 00ROl (WM e ale S 0L 3

A 521 Wl S 55 el slagnly

S5 el o Jos sl appiS (S
o e ) pa Bailow psiy 45 305 355 (ual sl
adlas )3 33 8 o 130555 T slagnS SU sslala,
S5 2 ALl glagal Ol 5 Sl
0L 5S s ST S Lo 10 Ll 0505
Ll s e gde sbarse > NKI
o313 slgiiy O3 Lol L(AV) cab sl alKiles
055 3,5 koe edias OLES Wl oo alivs ol oS s
sl Gk 5 Yzl NKL glass 1S 535
2 oo PUSC P ol . (VA) 2L (SP)P osle
5> AU 5355 o 55T s 4L 515
b e gladsle 5 sl Gladshe 5o b Sl
prs ol Soe (pizen (V04) S (o0 Jie e
Soss SVpame min by, e
GRIP 3 e SES 8 LSS
3o ekis g ol lassbe glac e

OA) L5 S iz

3 Thapsigargin

39 Ryanodine

40 g-latrotoxin

41 Latrodectus

42 pardachirus pavoninus
4 P, marmoratus

4 Tachykinins

4 Substance P

a e Tl b e (B b sk
SNTX 51 b el IS ol ials
() 555 0

@ atls Ll glls Ll as Ol 51 6ol
3 M Ll a5 5 Ol
Sla b (o313 Ol 20> comse Y slacble
5 Sl g oS glackle s 5 s
Sl sad 53 e slaodias= Il o xS Wl
OV) sl o asly 8 dliae —ae

ol SleS s ple b bdlow psis amlie
o eSee TS S Y0 Lile
has  eas slaldl cdl LT S, 5Y
3 e sl BU s 5 sslesliT b Sl b
s Ll a5 a8 Conl esls 0L (e Sl
s Sen el 5 e Dl Mo
A5 ki e (000) e sl SOlas
S o B oSl s Sl Ldliw
Ol 5 3 &S A gla S s enSTsL
Toreasl el ke 5 i b
T T e S P BI
oS skl s Lol Lsls 555 cr sk
LS o oo mlbom i eSS0 S Olsew
Sl b it slaml g YU glaclale s
ol SoLS (VY 5V eP) Wsd e JSlas Sl
253 S sleed la BU gilula, 5
(NaV) 153ty apde SLJUS ol ale S

(VW) S g gl

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.4.300
http://ismj.bpums.ac.ir/article-1-1502-fa.html

[ Downloaded from ismj.bpums.ac.ir on 2026-07-03 ]

[ DOI: 10.52547/ism;j.24.4.300 ]

VFes OLT 5 ,ge/f oot /el 5 Comy b

Ve 57 (¢ K8 Wil e (Ol hs VA S
Sl a5 55 6l CDNA & ol ol S 2l
Sleea L OLSS b 5 =N JIgs G 6lls VTX
Gl Al 008 JI5 51 ase L gdo s 48
TFAY) el 1 g Ll SNTX (sl a1y 3

Y 51

sbodld & p o Jos g"""&‘ (S 3595 959

O K5
Sl 58 SIS VTX) S 555555
23 3o 5 JKize Ol ks YYY S5 055 L
APty o550 5 (OIS AY S ) 0 s

e

MPSDILVVAA LGRPFTLGML YDARNDKLIP GFTLWEDEVI EESTVESSQP SSAFEIIASD
SIDDKSSLME IEASLKASFL GGLVEVGGSA KYLNNQKKFK NQSRVTLQYK
ATTNFKQLMT NLGTKHVEYS ELFENIQATH VVIGILYGAN AFFVFDSNKV

DSTNVQEIQG QMEAVIKKIP SVEISGKASYV QLTSEETDIT NSFSCEFHGD FFLTSNPTTF

EDAVKTYQQL PQMMGKDNAY PMTVWLVPMV NFYSEAPQLM ADSSTPILRK
VRNTLEAIVQ VQMRCNDALD DPTVNLFTEV QKKLSDFQII CDDHMSKLQA
TIAKKLFAIR SGDEDESALV NLFEENLQSP FNTESLNMWM EFEEREINVL
KSCMDILTKA KPKVIFNQGV LFKELYDSKV KHGLCYVFTN VTKNDDFLTV
LNDFLDSPQS RPKKLRPSPK DYWYSYDDIP EMMREKAHLF RNLAKEMNNR
CVHFFVTAIN NPKQEGAGIH YYRESIQIIH EFTKPHMPGYV ETIKDRRELQ WYDCELTLDT
ETAHQVLTLS EGNKRQCRGYV RVTRRSLREF SHFQQVMCHQ GAEWTPLLGV
RVAGHVSAGYV TYKGISRKTS TPDSSLGKNQ KSWVFEYTKK SGYQQIHNGK
NARVTVSSIG FKQLGVYLDW PAGTLSFYIG QQSLGDSSPH LPHQILRGCL
SSLPDWGCTT ESQWSN

S

548

Jsb

VAAYQ

(Da)

R e
Jd>l g

B sty s

UniProtkB - Q98993 (VTXB_SYNVE)

23,55 El S 5 S 505 0 Ay ksl

&SP S s

N J5 5 S5 8055 Bty s Jktle (& IS
Fig 6) The structure of the Verrucotoxin -subunit and its sequence.
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Abstract

The Stonefish is believed to be the most venomous, dangerous, and even fatal fish to human and animals
that currently known in the worldwide. Their venom apparatus involve 12-13 dorsal ‘hypodermic’, 2 pelvic,
and 3 anal spines, which contain venom, excepting the ornate pectoral spines that are not venomous. Venom
with some activities contains a mixture of enzyme and non-enzyme proteins, like stonustoxin, trachynilysin,
verrucotoxin and Neo verrucotoxin. They act on receptors and ion channels, with various mechanisms; and
cause marked local and systemic complications in envenomed animals. Most typical envenomation
management protocols consist of initial resuscitation, symptomatic relief with hot water (45°C) therapy,
antivenom for systemic or severe local signs, and surgical removal of spines or other foreign bodies. There
were a lot of recommends about use of hot water immersion, early on-site, as a first aid measure. Antibiotics
are proposed for deep puncture injuries, due to the high incidence of ulceration, necrosis, and secondary
infections. As in everything else, prevention is better than cure; and must wear shoes and step with judgment
in stonefish aqueous territories!
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