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Fig 1) Classification of cephalopods based on their class, sub-class, order, and family (6).
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Fig 2) Images of some cephalopods. A: A Nautilus pompilius with outer shell as a main feature; B: Image of
a common cuttlefish Sepia officinalis; C: An lllex coindetii squid; D: Image of an octopus Octopus vulgaris,
and E: its beak-like tip.
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Fig 3) Purification stages of SE-cephalotoxin from the Sepia esculenta salivary gland. (A) A chromatogram of gel
filtration that the peak of the component is indicated by a short black bar; B) The chromatogram obtained from the
hydroxyapatite column is purified again by the specified peak in section A. Similarly, the composition is indicated by

a short bar; C) Results of the SDS-PAGE under non-reduced (lanes 1-3), or reduced condition (lane 4); Lane 1:
reference proteins; Lane 2: salivary gland extract; and lanes 3 and 4: the purified SE-cephalotoxin.
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Fig 5) IR spectra for: A) Hapalotoxin (43), B) Tetrodotoxin (44), and C) Maculotoxin (44).
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Fig 8). The tetrodotoxin families in hydroxyl and ketone forms (56).

http://bpums.ac.ir


http://bpums.ac.ir/
http://dx.doi.org/10.52547/ismj.24.4.265
http://ismj.bpums.ac.ir/article-1-1501-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/ismj.24.4.265 |

VVA/b‘i‘iﬂdj_ﬁs};ﬁ:‘"sﬁ' D‘im;&m
g0 Sl )JLQ J,.,S)J U'l\ oS Llesls OLas 425}} M‘,.\J‘

53 il oKais olas SLal 5 o lis sl
O e 2 S0 2 eeS 5 ol D333 ,5 Ollse s

() sl ol oy
S s Sl O 5 (Kanda) il colalas
el T s e nlst s TKS 25 5l
g5 53 omnll Ll 315 sue 5l ol adlas s
gl OCt-TK-II 5 Oct-TK-1) 25 St
St Bl 4 Goge YooV Jle 530 S cpl s S
sl Bl 4 Ghge eamen o5 8 opl s S TKRP
Sl s S i e TK o8
sxé 3 gy Oct-TK-II 5 Oct-TK-1 & o .8
ol A 5 TKRP w0 g5 555 el O 22y 15
OLan 5 1L ks bl 303 o oy 500 )
W5 ool e e 53 Jos sl G5 TKS
wl s se cnl 25 JoeSS sl n L S L
Gl ot plabs gladul gel I3 (PF) Xpi o
2 & eplSl 4 by s TKRPs 5 TKs

NG OJ.AT Y J}J.}

5 Gl OLL e a5 5l aS guay S5
T et 301 O i o S ST G s ol
Molage Uslll umlsl 5l & (4 K2 sy
5ol s eds at b TK sl 5 a0 8 (g5l

|
e
T
0 (A
HO_ %
N
NG _NH: 0. NH;
o7 NH 7 HN s
N T e
A HN NH
HO =g \[’ RN
0P NH L HN
AN,
[ T o
o

(Sl i) o sl el (4 IS0
Fig 9) The structure of Eledoisin (Source: Pabchem).
055 5 CoaHesN13015S J sl J g0 3 L e sl
s 5518 e 5ss bidpe e S VAT S
Sl S 53 @ SAS n S Se T Sl
() Cl O 5lis Saals 5 6l

V'Q)JJIJM;;.- 6&9,»;4:;’-\ L5_elj., 3As s M},\Jl

5 S S ek plonil Dlalllas el e 5l

wﬁ_lﬁf‘ “ Ly}a TKRPs 9 TKs Slpord @Lﬂu ‘_;LA.\.:.A‘}:.:A] ‘;H}‘F (V¥ Jdgi

el el okal Canddy S (ST gty Olinis
Oct-TKRP | Val-Asn-Pro-Tyr-Ser-Phe-GIn-Gly-Thr-Arg-NH,
Oct-TKRP Il Leu-Asn-Ala-Asn-Ser-Phe-Met-Gly-Ser-Arg-NH,
Oct-TKRP 111 Thr-Val-Ser-Ala-Asn-Ala-Phe-Leu-Gly-Ser-Arg-NH,
Oct-TKRP IV Ser-Asp-Ala-Leu-Ala-Phe-Val-Pro-Thr-Arg-NH,
Oct-TKRP V Met-Asn-Ser-Leu-Ser-Phe-Gly-Pro-Pro-Lys-NH,
Oct-TKRP VI Tyr-Ser-Pro-Leu-Asp-Phe-lle-Gly-Ser-Arg-NH,
Oct-TKRP VII Ala-Ser-Leu-His-Asn-Thr-His-Phe-lle-Pro-Ser-Arg-NH,
ol 15 0dd 5l sl sty (gla S SU

Oct-TK-I Lys-Pro-Pro-Ser-Ser-Ser-Glu-Phe-1le-Gly-Leu-Met-NH,
Oct-TK-11 Lys-Pro-Pro-Ser-Ser-Ser-Glu-Phe-Val-Gly-Leu-Met-NH,

7 Eledoisin

28 Eledona moschata

2 pubchem

% Eledone

81 Octopus vulgaris

http://bpums.ac.ir


http://bpums.ac.ir/
https://pubchem.ncbi.nlm.nih.gov/#query=C54H85N13O15S
http://dx.doi.org/10.52547/ismj.24.4.265
http://ismj.bpums.ac.ir/article-1-1501-en.html

[ Downloaded from ismj.bpums.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/ismj.24.4.265 |

VEs OLT 5 e /¥ o5led /psler 5 S e

Sbas
Hasded 4 30 S wmea Ly 3T 51 s S daslizs
35 dmse el SIS LanN s Fo) -l Jlas!
Qs V) Qv JS8) ke xS ek
(FA) ol ize A0KDA B Y Sl slag 5T
G LSS, L ees woab s oS
e L endS il Sidme Slge 5 et
B &L el Lol b a3l O 2l paad 55
s skl aps (oS anil anl ol sl
Dls e eslinal slge Syt 5l a0 oSl
ool odias QL Wl e 3 g0 opl (FA) L3 e
OF JUS 3 5 S edsSay o a5l 51 esliad
Sy Jams a3 5l 5150 5 Y peas sl

5baS 5581 5 5kas sl IS s 3 4 bajlias sl

gl e s &S

L“(".}’.‘ o

Chgrse 31 ol 85 53 oS ela éhﬁﬂ
a2 53 Ol QU5 s € 6 Ll 3y oS85
Lo 5T (P0) 53 slr bS5 wws 3 1y Wl
e olatl O pon ) e ) IS5
o P gd".sb LSJ'iJi>}4’ u:"i‘ja‘ 90 osl> )‘JE
558 o sn ol (BF) L S o 535 5 Jsbe
ol 5 el dasb O s e | Ko slsl
3l L;LL};A C\j;\ Sl Jls o ol gf L deﬁ
At L Ll a5 5 L

Endochitinase

N-acetyl-b-glucosaminidase Chitobiosidase

CH,0H ‘ CH,0H ‘

CH,OH

Lysozyme

‘ CH,0H

LS 5T I oKl 4 5l S s S Jlail o g (5 5k 58T 5 5l Slag 5T 5 S ey G o (1 (V0 IS0

Fig 10) The breakdown site of polymeric chitin by endo and exochitinase enzymes (A); the binding type of a
chitobiose dimer to the active site of the chitinase enzyme.
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yellowish, and amino acids in the active site in red color and tubular model (A); the binding of the enzyme to the
membrane lipids (B).
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Abstract
Most cephalopods are venomous organisms whose major venom constituents include protein toxins, small

toxic molecules, enzymes, and amines. Neurotoxic cephalotoxins are protein toxins that were first isolated
from this family. They are categorized into SE-cephalotoxins, a-cephalotoxins, and p-cephalotoxins. The
SE-cephalotoxin compound is roughly a thousand-fold more toxic than other members of the group. Among
the small toxic molecules, tetrodotoxins and tachykinins can be mentioned. Salivary tachykinins of
cephalopods can cause severe hypotension and contraction of gastrointestinal muscles in vertebrates. The
peptide derivatives of tachykinins in the cephalopod brains have more toxic effects than the simple
tachykinins. Chitinases, phospholipases and acetylcholinesterase are the most important integral
components of the cephalopod venom. Phospholipase Az plays an important role in fat metabolism, in the
progression of some diseases, as well as the neurotoxic and myotoxic effects of the venom.
Acetylcholinesterase inhibits the stimulation of muscarinic receptors. In addition to epinephrine,
norepinephrine, dopamine, serotonin, and histamine, one of the most abundant amines found in octopus
saliva is "octapamine”. The inks of many species of cephalopods contain significant amounts of melanin,
which, in addition to biotechnological applications, have antifungal, antibacterial and anti-cancer effects.
Insoluble globules of the complex skin system of cephalopods contain proteins called "reflectin”, which are
responsible for producing a wide range of colors. Reflectins are exclusively found in cephalopods. In fact,
the existing toxinological and biotechnological studies of the venom of this marine life are not
commensurate with their diversity as well as their unique composition, and more efforts are needed to
succeed in this field.
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