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INTRODUCTION that disrupt coagulation and indyc
Snake venom is a complex mixture of hemorrhage, while others interfere wit
abundant components, containing a cellular receptors, causing paralysis, Th
variety of biologically active molecules venom’s effects on the body can }
with peptides and proteins accounting for hemotoxic, cytotoxic, or neurotoxi
more than 95 % of snake venom dry leading to blood cell damage, tissy
weight (the other 5 % contain lipids, inflammation, or  nervous  syste
carbohydrates, and biogenic amines) disruption, respectively. The specif
(Tasoulis ez al, 2022). These proteins physiological impacts depend on the snak
perform various functions aiding in species and venom composition (Oliveir
capturing and digestion of prey after et al, 2022). Snake venom compositio

envenomation. Some proteins function as
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of these components are peptides that
affect with high selectivity and affinity a

large number of targets such as membrane
receptors, ion channels, enzymes or
various hemostatic pathways (Lodato et
al,2023).From the early 17th century, the
Italian naturalist Felice Fontana illustrated
the influence of snake venoms on blood
coagulation (Suseel et a/, 2023).
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treatment
Among

venom-derived
molecules for the treatment of chronic
diseases and pain, we fing Captopril,
Enalapril, Eptifibatide, Tirofiban,
Defibrase, Reptilase, and Cobratide that
have either been approved by the Fpa
(USA), the EMA (Europe), or the National
Medical Products Administration (NMPA)
(China) (Ladato er al, 2023; Messadi,
2023; de Oliveira etal,2023),

Pharmacologjcal Potentials of Snake
Venoms

N angd

Snake venoms have been presented to be
an essential tool in medicine owing to the
Presence of wide range of bioactive
principles in  them. These Dbioactive
principles; enzymatic and non-enzymatic,
have been implicated in the treatment of

various diseases including infectious and
infectious diseases.

Treatment of Infectious Disease

A number of diseases caused by
microorganisms including bacteria, fungj,
protozoans, and virus have been treated or
managed using venoms from‘diffetent
species of snakes. Below are infectious
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Treatment of non-infectious diveases

Soalae venones have heen eployed nol

only o the treatment and /o management
of tnfections diseanes, hut they have alto

heen tepral paot ol modern medicine in
the treatmoent of non tnfections diveaes
altecting hooanes and anhimaly,

Gancers

larpe  proup ol non

Gancers e a
thitt  casues

communicable  diseases
morbidity and morvtality plobally. Cancel
rosults from penoetle or oplpenctic factors,
which alter penctle makeuap leading to
uncontrolled cell pgrowth in tssues or
orpans ol the body (Kaltta et al, 2024).
The leading cause ol cancer-assoclatoed
doaths ts as aresult ol metastasts, wherehy
the  abnormally  dividing — cells prow
uncontrollably and invade other parts of
the body (Kalita et ad, 2024), The current
(reatiments lor Caneers include
chemotherapy, radiotherapy,
immunotherapy, —and  surgery,  The
cytotoxic eftects ol snake venom and s
toxins lead to damage to cells and tssues,
These venom-based toxing with eytotoxic
ellects can be harnessed and used as
potential anticancer agents (Ma & Kwok,
2022). Crude venoms of different snake
species have heen explored in search for
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(11l ‘-‘j which L At ; " |.
cells (Alyan e af, 2014, 1'”-!:‘ ;
Oflor & Platey, ("“/"'J TR ”. 4
LN, 2N AN and AN ot gy,
Naja nipricaollis tag ey PITa
non-sanall cell Tang adenoe . i .
cells, broast .ull-nnr'.ucmr,,,,,, Iy
2801 cells, and colorecty) .nl..,,,,,‘ M
HT-29 cells, with atractiye o Hinar
However,  these  toxin, ,,[‘,,,"' I,
hemolysis ol normal el o
umbilical vein endothelj) Hl’j".,”,:mh"
and mouse red blood cel)s, (Rpe
they were also tested apaingt, A« ”‘_?
development of anti-caneer ,i,,,,',mi
venom has been Hmited, .

Mg fi

Cardiovascular diseases

(Z.'n'cIl(:v;!.l;('ul;n' diseases (CVDS) are
proup of heart and blood vegsel, .h‘_..:'_
of varlous  ctiologies, They Jead
Impairment of the normal functions .
varlous organs and, in severe case. i _.;i
(Osipov et al, 2023), They put ) h-;:',‘.,‘
burden on health care systems and 1.
cconomy around the world, According 1
WHO, more than 17 million people die



4

¢l

1= S .
pi e chool of Lite Scie

Iu'i'l Ty

\ y peart
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t Jion. currently, alarge number of drugs
1y various mechanisms of actions 0\-‘:;
and they are used for the U‘t‘atmen‘t‘o.f
VDS These drugs are however associated
with adverse side effects (Osipov et al
2023)_ A number of snake \*enm\;
C_Omponents, most especially the non-
enzymatic components, have been found
to profoundly possess cardioprotective
effects. Bradykinin-potentiating peptides
have been reported to inhibit the
conversion of angiotensin I to angiotensin
[I by the enzyme angiotensin-converting

enzyme (ACE) thus lowering the blood

diseases every vear. By 2030

W

pressure through decrease in the
concentration of angiotensin I and
increase in the concentration  of

bradykinin (Guo et al, 2021). Natriuretic
peptides have also been reported to
reduce calcium influx into the muscle cells
* by interacting with natriuretic peptide
receptors A, B, and C thus lowering blood
pressure through reduction in vascular
resistance and decrease in the volume of
circulating blood (da Silva et al, 2021 and
[chiki et al, 2022). Sarafotoxins Increased
yasoconstriction followed by narrowing of
the bronchi and increased airway
resistance as well as an increase in
hydrostatic pressure of microvessels in
the lungs, which leads to their edema.
Failure of various parts of the heart,
mainly the left ventricle (Galli et al, 2020
and Van Baelen ot al, 2022). These toxins
elicit its effects by interacting with
endothelin type A (ETA) and B (ETB)
receptors. Furthermore, three-finger
toxins interact with cell membranes,
adrenergic receptors, and cholinergic
receptors resulting in the suppression of
contractility and irreversible contracture
of the myocardium; lowering blood
pressure; cardioprotection (Averin €f al.

2022). Cysteine-rich secretory proteins

r is estimated to exceed 23 (Cn
g Q Z. ) .
ACUvayy

contract;

v

al,

5P

x
VOUlage-oataa

2020

Enhancement

protection

reoxygenation-ing
negative 'moz; nK ‘\ .
a2B1 and VEGFR.2 (Maes "8
Endothelial v Asa:‘{ :— ) -

be_“-ﬂ reported to \o‘x:m — .
?ﬁeit by causitxglre;‘;‘g::\‘.\- 0 Py
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VEGFR-2, and VEGFR3 (Ferreira ¢t
2021 and Messadi, 2023) \ o

Antidiabetic effects of snake venom

<

Diabetes is a chronic disease
from impaired insulin  secretion
function,  leading W
hyperglycemia and s severe
complications. The treatment for type |
diabetes involves insulin injections while
type 1l diabetes treatments
metformin and sulfonviureas, along with
lifestyle changes. This medicine can b2
expensive and associated with adv
side effects (Shahdadi et al, 2024\
Therefore, the search for new therapewty
agents continues. Spake venoms being !
reservoir of diverse proteins and peptids
have proven to find its application ntl
treatment of diabetes. DA Silva et
(2023) reported that peptides solat
from the venom of Crotalus duris
terrificus \owered blood glucose eV e
o 37% atadoseof 0.2 g/ mice i rat

~iy

erse

with  high-fat diet. Similarly,
antidiabetic potency of venom ot Naj

A in diabetic )
with strepto
either of the ¥

oxiana Was evalnate
rat models ‘\m\\\ce\\

and n'\cot‘\m\m‘\de. n
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of induction, the venom caused significant
decrease in fasting blood glucose of the
diabetic rats at dose of 0.2 mg/kg body
weight (Shahdadi er a/, 2024). In a study
by PLAZs isolated from the venom of M.
nigricollis stimulated insulin release from
f‘al‘ clonal B-cells with about 6-fold
lr;\t:rease in the rate at a concentration of 1
uM.

CONCLUSION

Despite the fearfulness and danger of
snakes in them of morbidities and
mortalities associated with their Dites,
snake venoms remain an important depot
of vast number of bioactive compounds
mainly proteins and peptides which are
either enzymatic or non-enzymatic. These
bioactive proteins/peptides have
potential to be employed as leads in the
design of drugs for the treatment of
different diseases including infectious and
non-infectious ones. In addition to
available FDA-approved drugs from snake
venoms which are majorly cardio-
protective drugs, there are numerous
drugs that can be designed using snake
venoms as leads to help human combat
life-threatening diseases such as cancers,

diabetes, among others.
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