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Abstract
As the death rate due to snake bites was differ enormously between different countries, the
study conducted was an extensive of neutralization of lethality of two species of genus Naja,
seven species of genus Vipera, and two species of Macrovipera by using VACSERA equine
antisera. The results showed that polyvalent snake venom antisera from VACSERA (which
was prepared by injection of horses by Cerrastes cerastes, and Echis carinatus) was highly
effective in neutralizing specifically to venom used for immunization and para-specifically to
other species including Naja haje, Naja nigricollis, Vipera palastinae, Vipera xanthina, Vi-
pera ammodytes, Echis coloratus, Cerastes vipera and Pseudoechis beside Macrovipera spe-
cies including Macrovipera lebetina obtuse, Macrovipera lebetina turanica. The present
study was established for whether specific or para-specific neutralizationexists, its extent
and the potency of para-specific versus specific neutralization within and between each
genus, leading to wide spread of VACSERA Viper antivenom within the different countries.
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Introduction

As the death rate due to snake bites dif-
fered enormously, and how much informati-
on was accessible as a major factor, passage
rates were from 0.13% to 4.8% in Egypt, Ir-
an, Jordan, Morocco, Saudi Arabia, and Ye-
men (Dehghani et al, 2014; Vogel et al,
2018). Preparation of snake antivenom incl-
udes administration of the venom to a suita-
ble animal mainly horses and after an appro-
priate period to collect the antibodies from
their serum (Al-Shamsi et al, 2014). During
such procedure the recipient animal may
suffer different types of ill-health signs, such
as generalized asthenia, pallor, skin rashes,
muscular pain, hemorrhages, cardiovascular,
respiratory problems, nervous signs as pare-
sis and paralysis, break down of tissues, and
finally collapse and death. The severity and
duration of the clinical signs depend on the
nature, amount and site of injected venoms
(Minghui et al, 2019). Genus Vipera the wi-
despread in Westernand Central Asia (Barb-
anera et al, 2009), is a genus in constantly
recognized some two dozen speciesand a
number of subspecies (Wiister, 1998, Garri-
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gues et al, 2005; Joger et al, 2007; Thorpe et
al, 2007; Wiister et al, 2008; Stiimpel and
Joger, 2009). The genus Macrovipera exten-
ds from Eastern Europe to Western and Cen-
tral Asia, and in Mediterranean Africa (Dav-
id and Ineich, 1999). From 1999 to 2008, se-
veral genus-level were established with tra-
nsferred of some species of Vipera and Mac-
rovipera to new genera Daboia or Montivi-
pera (Reptile database, 2010).

In some instances, Vipera and Macrovip-
era venoms were the strongly inflammato-
ry and necrotizing, as Vipera bites resulted
neurotoxicity (Nashabaru et al, 2020). Para
specificity (or cross-neutralization) refers to
the capacity of an antivenom neutralized the
venom of species, without including the im-
munization scheme of the animals used for
anti-venom production at indicated therap-
eutically doses (Casasola et al, 2008). This
was not excessively beyond the specific nec-
essary for neutralization in some genera, and
sometimes extends beyond a genus (Ramos-
Cerrillo et al, 2008).

Para-specificity is determined in experime-
ntal animal, notably by neutralization of ve-



nom lethality, and extrapolating the results
to clinical envenomation with careful cauti-
ons (WHO, 2010). However, systematic in-
formation of the bona fide spectrum of para-
specific neutralization of lethality may be of
use to treating clinicians in cases where the
offending snake was not identified, or in ca-
ses where the offending species was identi-
fied but not included in the immunization
protocol (Ursenbacher et al, 2008). The sev-
erity of envenomation,the resources availa-
ble and other considerations, i.e. the expec-
ted safety of the antivenom and danger of
sequelae even when symptomatic treatment
would suffice to prevent death, must guide
the choice to use antivenom in the absence
of clinical validation of antivenom efficacy
for particular species (Morais, 2018).

This study aimed to establish whether pa-
ra-specific neutralization existed, its extent
and the potency of para-specific versus spe-
cific neutralization within, and between each
genus. Generated polyvalent experimental
equine antisera used were the para-specific
spectrum of protection afforded against a co-
llection of seven Vipera, two Macrovipera,
and two Elapidae venoms.

Material and Methods

Venoms. All venoms of Naja haje, N. nig-
ricollis, Vipera palastinae, V. xanthina, V.
ammodytes, Echis coloratus, E. carinatus,
Cerastes vipera and Pseudoechis, also Ma-
crovipera lebetina obtuse and M. I. turanica
were prepared in lyophilized form at Helwan
Farm, Egyvac as certified by ANDI, VACS-
ERA. The venom was then dissolved in a
sterile 0.9NaCl as1.0mg/ml.

Antivenom. Polyvalent viper venom anti-
sera were prepared by horse’s injection by
special immunization schedule by Cerastes
cerastes and Echis carinatus venoms and
after an appropriate period collecting the sp-
ecific antibodies from the plasma inoculated
animal. VACSERA antivenom was a dival-
ent antiserum raised by immunizing diffe-
rent groups of horses with special kind of
venoms. Immunization scheme was the
same for all groups, started with an initial
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dose of 2 mg/horse of each venom mixture
emulsified with Complete and incomplete
Freund’s adjuvant (CFA, Rockland, PA) fol-
lowed by doses venom without adjuvant. All
immunizations were subcutaneous and anti-
body titers were monitored regularly (Elfiky
et al, 2021). Experimental antiserum used
was collected from horses by the plasmaph-
oresis technique, and consisted of equivolu-
metric pools of horse’s plasma in each group

Animals: For lethal potency and neutrali-
zation of lethality, 20gm Albino Swiss mice
(Vacsera) were used. All animal experiment-
ation was carried out in accordance with the
guide for the care and use of laboratory ani-
mals, which when with Helsinki’s guidelines
(WHO, 2010).

Lethal potency determination: Different
doses of each venom species were injected
IV in Albino Swiss mice (Smice/dose). The
number of deaths 24hrs after injection was
recorded; lethal potency was calculated as
LDsy and dose of venom as pg/mouse that
caused significant mortality was 50%. Pilot
mortality versus venom dose was analyzed
by using nonlinear regression (Casasola et
al, 2008).

Lethality neutralization: Different doses of
antivenom were incubated with five LDs of
each venom species for 30min at 37°C. After
incubation, samples were injected IV in mi-
ce (n Y4 5/dose level). The number of deaths
48hr post-injection EDsy were calculated as
the antivenom dose in microliters that prot-
ected 50% of mice. Anti-venom potency was
calculated using the formula Potency %4 [(n-
1)/EDso] LDsg, where n-1 represented num-
ber of lethal doses of challenge minus one.
LDsy was subtracted from the total challe-
nge dose (n) represented the dose that was
theoretically responsible for the deathof half
the mice, i.e. the calculation based on the
total challenge minus one represents the ac-
tual quantity of venom that was otherwise
responsible for 100%mortality and was thus
neutralized by the antivenom as EDsg in
ug/ul or (mg/ml) indicated the milligrams of
venom neutralized by 1 ml of antivenom.



Statistical analysis: Data were presented
as mean and standard deviation (£SD) or
with 95% confidence intervals in parenthe-
ses. When indicated, Student’s t-test was us-
ed for comparesons. Data were analyzed us-
ing the combined Prism 4.0 software pack-
age (GraphPad,CA, USA).

Results

Lethal potency of Cobra venoms: The most
potent venom was that of Egyptian cobra, V.
haje (2.1+£0.2pug/mouce), but spitting cobra,
N. nigricollis v was (7.2+0.6pg/mouse).

Lethal potency of Vipera and Macrovipera
venoms: All Vipera venoms were signifi-
cantly more lethal than Macrovipera ones.
The potent V. ammodytes was (8.25+0.9ug/
mouse) and the lowest one was E. coloratus
(25+1.5pg/mouse). But, in Macrovipera ve-

noms, M. obtusa was 18+1.2pug/mouse and
M. turanica was 20.4+1.81g/ mouse.

Neutralization of lethality of cobra, Vipe-
ra and Macrovipera venoms were neutrali-
zed, with specific potency of 200£10 EDso
C. cerrastes, 57+0.6 ED50 E. carinatus, but
para-specific neutralization against cobra sp-
ecies was 75+1.5 EDso N. haje, and 35+0.3
EDso N. nigricollis, while para-specific neu-
tralization against Vipera species was 15+
1.2 ED50 V. ammodytes, 40+0.4 EDso V. xa-
nthine, 65+1.5 EDso C. vipera, 25+0.5 EDso
V. palastinae, 40+4.0 EDso E. coloratus,
40+3.0 EDso Pseudocerastes feil- di, 20+£0.4
EDso M. . obtuse, 22+0.3 EDso M. [. turani-
ca.

Details were given in tables (1 & 2) and
figures (1 & 2).

Table 1: Median lethal dose of venom of all venoms VACSERA Serpentarium

Venom LDsopg/20gm mouse LDso mg/kg (-)
Naja haje 2.1+£0.2 0.105
Naja nigricollis 7.3240.6 0.36
Cerastes cerastes 10.7+0.8 0.535
Vipera ammodytes ammodytes 8.25+0.9 0.412
Vipera xanthina 11.48+1.01 0.582
Cerrastes vipera 16£1.0 0.8
Vipera palastinae 19.1+1.1 0.95
Echis coloratus 25.5+1.5 1.25
Echis carinatus 20+0.8 1.02
Pseudo-cerastes feildi 21.2541.8 1.06
Macrovipera lebatina obtuse 17.85+1.2 0.9
Macrovipera lebatina turanica 20.4+1.8 1.02

Table 2: Neutralization of lethality by polyvalent viper antivenom produced by vacsera, Egypt

Neutralization Venom *EDs, doses neutralized by 1ml polyvalent Viper antivenom
Specific Cerrastes cerrastes 200+10.0
Echis carinatus 57+0.6
Para-specific Naja Haje 75+1.5
Naja nigricollis 35+0.3
Vipera ammodytes ammodytes 15+1.2
Vipera xanthine 40+0.4
Cerrastes vipera 65£1.5
Vipera palastinae 25+0.5
Echis coloratus 40+4.0
Pseudo-cerastes feildi 4043.0
Macrovipera lebatina obtuse 20+0.4
Macrovipera lebatina turanica 22+0.3

Discussion

Venom is an astounding transformative
improvement that might be found all around
the collection of animals. Human snakebites
can have hazardous ramifications. As the cu-
rrent evaluations, venomous snakes are lia-
ble for up to 138, 000 deaths and up to 500,
000 instances of toxin-actuated sickness an-
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nually (Jenkins et al, 2021). Sero-therapy is
right now the main successful treatment for
envenoming. Polyclonal antibodies separat-
ed from the hyper immunized plasma are
then bonded into the patient. An antiserum's
avidity, specificity, and titer are three crucial
qualities. The strength of an antiserum's an-
tibodies' collaborations with an antigen is



estimated by its avidity. Titer of an antise-
rum was a definitive (ideal) measurement at
which it is utilized in a strategy (Parveen et
al, 2017). All sera depended on either IgGs
or F(ab')2 pieces made by pepsin absorption
of complete IgG antibodies to eliminate a
large portion of the section crystallizable
(Fc) district. F(ab')2 parts, similar to IgG
antibodies are divalent because they have 2
antigen-restricting F (stomach muscle) areas
consolidated by disulfide bonds (O’Leary
and Isbister, 2009). Antivenom is an immu-
noglobulin [typically a pepsin-refined F
(ab")2 fragment of full IgG] purified from
the plasma of an immunized horse against
the venoms of one or more snake or viper
species (Archundia et al, 2011). Specific
antivenom was developed specifically to
neutralize snake venom bite, and neutralized
venoms of closely related species or para-
specific ( Fathi et al, 2022).

Antivenom is monovalent that neutralized
the venom of one snake type, but viper anti-
venom is polyvalent neutralized the venoms
of multiple different snakes or viper species
(Casewell et al, 2014). In order to assess the
venom neutralizing efficacy of VACSERA
antivenom, the venoms lethality was deter-
mined in mice. VACSERA polyvalent viper
antisera were specifically neutralized by C.
cerastes, and E. carinarus venoms. But, it
was neutralized para-specifically by Elapi-
dae, Vipidae and Macrovipera venoms.

In the present study, as to Elapidae veno-
ms the LDsy of N. haje venom was 2.1pg/
mouse (0.105mg/kg) by IV injection. This
nearly agreed by Seddik er al. (2002) and
Shaban and Hafez (2003), they found that
LDsg of N. haje venom was 0.2mg/kg by IP
root, and 2.1pug/ mouse by IV root respec-
tively. This difference may be due to differ-
ent in route of injection. Also, the present
LDsy of Naja nigricollis was 7.2pg/mouse
(0.36mg/kg). This agreed with Abd El-Aziz
et al. (2019), and Seddik et al. (2002),
they found that LDsy of N. nigricollis was
0.34mg/kg and 5.5ug/mouse respectively in
spite of the difference in injection root. But,

366

it disagreed with Mosa et al. (2017) who
found that it was 0.194mg/kg in rat. This
difference may be due to difference in labor-
atory animals used.

In the present study, Vipera venoms were
significantly more lethal than Macrovipera
venoms as follows; LDsg of C. cerrastes ve-
nom was 10.7ug/mice (0.535mg/kg). This
nearly agreed with Hassan and El-Hawary
(1975) and Seddik et al. (2002) who found
that it was 0.45mg/kg, and 9ug/mouse resp-
ectively. But, Mohamed et al. (1980) and
Abd El-Aziz et al. (2019) found that it was
0.946 mg/kg, and 1.35mg/kg respectively by
IP root. This difference may be due to the
difference in route of injection. The present
LDsy of V. ammodytes venom was 8.25ug/
mouse (0.412mg/kg). This agreed with both
Archundia ef al. (2011) and Garcia-Arred-
ondo et al. (2019) who reported 8.4ug/
mouse, and 8.07pg/mouse respectively.

In the present study, LDsy of V. xanthina
venom was 11.65pg/mouse (0.582mg/kg).
This agreed with Archundia et al. (2011)
who reported 12.2pg/mouse, and nearly ag-
reed with Garcia-Arredondo ef al. (2019) th-
ey found it was 7.03pug/mouse. Also, the pr-
esent LDsy of C. vipera venom was 19.2ng/
mouse (0.9mg/kg). This nearly agreed with
Seddik et al. (2002) and Saber ef al. (2019)
who found that it was 12.8ug/mouse, and
18.3ug/mouse (0.915mg/kg) respectively.
Besides, the present LDsy of V. palastinae
venom was 19ug/mouse (0.95 mg/ kg). But,
it was 0.18mg/kg by Minton (1974), and 0.3
pg/gm (6.0pg/mouse) by Kochva, (1978), or
8.4png/mouse by Archundia et al. (2011).
These differences may be due to enviromen-
tal distributions.

In the present study, LDsy of E. coloratus
venom was 25ug/mouse (1.25mg/kg). But,
in the Sudan it was 20pg/mouse (Seddik et
al, 2002). However, Casewell et al. (2010)
reported that it was 9.81pg/mouse. This dif-
ference may be due to geographical distribu-
tions. Also, the present LDsg of E. carinatus
was 20pg/mouse (1.25mg/kg). This more or
less agreed with Abd El-Aziz et al. (2019)



who reported that it was 1.744 mg/kg, while
it was 30pg/mouse in the Sudan species, and
25pg/mouse for the Saudi Arabian species
(Seddik et al, 2002). Besides, the present
LDs of P. fieldi venom was 21.25pg/mouse
(1.06mg/kg), but it was 6.0pg/mouse (Sed-
dik et al, 2002).

In the present study, the LDsy of Macro-
vipera lebatina venom was 18ug/mouse
(1.25mg/kg) for Macrovipera obtusa, and
20.4pg/mouse (1.02mg/kg) for Macrovi-
pera turanica. These agreed with Archun-
dia et al. (2011) who reported that it was
20.pg/mouse (1.02mg/kg) for M. turanica,
and 30.1pg/mouse for M. obtusa. Also, the
present result agreed with Warrell (1985)
who reported that Macrovipera I. obtuse
was 12-18ug /mouse, and Garcia-Arredon-
do et al (2019) who found that it was
16.32pg/mouse for M. obtusa, and 18.36
ug/mouse for M. turanica. Nevertheless,
Seddik et al. (2002) reported that it was
47ug/mouse without any specification.

In the present study, as to Elapidae ven-
oms, 1ml of VACSERA Viper antisera ne-
utralized para-specifically 75pl/mouse of
venom N. haje, however, Ramos-Cerrillo
et al. (2008) reported that it was 65.45
ul/mouse for Africa Elapidae antisera, and
Harrison et al. (2017) reported 71.49ul/
mouse for SAIMR antisera. Also, 1 ml of
VACSERA Viper antisera neutralized pa-
ra-specifically35ul/mouse of venom N. ni-
gricollis, and 71.49pl/mouse for SAIMR
Elapidae antisera ( Harrison ef a/, 2017).
This difference may be due to differenc-
es in the antisera sources.Concerning Vi-
peridae venoms, 1ml of VACSERA Viper
antisera neutralized specifically C. ceras-
tes by 200ul/mouse and E. carinatus by
57ul/mouse, and neutralized para-specifi-
cally C. viper by 65ul/mouse. But, it was
neutralized para-specifically V. ammodytes
by 15ul/mouse while it was 11.28ul/ mou-
se for Inoserp Europe antivenom (Garcia-
Arredondo et al, 2019). VACSERA Viper
antisera neutralized para-specifically V.
xanthina by 40ul/mouse, but it was 16.13
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pg/mouse for Inoserp Europe antivenom
(Garcia-Arredondo et al, 2019).

In the present study, VACSERA Viper
antisera neutralized para-specifically V.
palastinae by 25ul/mouse, and it was 247
ug/mouse in specific V. palastinae antisera
(Tirosh-Levy et al, 2019). Also it neutrali-
zed para-specifically E. coloratus by 40ul/
mouse, P. cerastes feildi by 40ul/mouse,
Macrovipera I. obtusa by 20ul/mouse, and
M. [. turanicaby 22ul/mouse. These results
reflected the antigenic difference between
the specific venoms used in immunizat-
ion and others not intended in immuni-
zation, or thatvenom elements responsi-
ble for lethality are antigenically conser-
ved and wide spread via species/subspec-
ies (Garrigues et al, 2005).

Conclusion

The results showed that VACSERA Vip
er antivenom effectively neutralized the
lethality of venoms specificity and para-
specificity. Vipera venoms were signific-
antly more lethal than Macrovipera ones.
Vipera 1Dsy ranged from 8.25 to 25ug/
mouse, but Macrovipera ranged from 18-
20.4pg/mouse. The Elapidae tested ranged
from 2.1-7.2pg/mouse. But, VACSERA
Viper antisera proved specifically and pa-
ra-specifically neutrali-zed all Vipera and
Macrovipera venoms tested ranged from
15 to 200 ED50/mouse, lowest para-spe-
cific neutralization potency was against V.
ammodytes (15 EDsg/mouse). Tested Ela-
pidae venoms ranged from 35 to 75 EDs
/mouse, but specific neutralizing ranged
from 57.0 to 200 EDs for Echis carinatus
and Cerrastes cerrastes.

Consequently, the venom elements resp-
onsible for lethality were antigenically co-
nserved and wide spread via species/ sub-
species. This reflected the antigenic dif-
ference between the specific venoms used
in immunization; in any case, the differ-
ences observed are in the limits of signifi-
cance.

Recommendation
Try to wide spread of VACSERA Viper



antisera by evaluation of another species of
snakes and vipers all over the worlds against
it to determinate its efficacy.

Authors’ contribution: All authors equally
contributed in the field and laboratory work.
References
Abd El-Aziz, TM, Shoulkamy, MI, Hegazy, A
M, Stockand, JD, Mahmoud, A, et al, 2019:
Comparative study of the in vivo toxicity and
pathophysiology of envenomation by three me-
dically important Egyptian snake venoms. Arch.

Toxicol. 94, 1:335-44.

Abukashawa, SMA, Papenfuss, TJ, Alkhedir,
IS, 2018: Geographic distribution: Cerastes vip-
era (Sahara Sand Viper). Herpetol. Rev. 49, 1:
75-9.

Al-Shamsi, MM, Al-Barqawi, AR, Abdullah,
AH, Al-Jelawi, MK, 2014: Venomous snake-
bites in Diwaniah: A clinico-epidemiological de-
scriptive study. Al-Qadisiyah Med J.10:112-7.
Archundia, IG, de Roodt, AR, Ramos-Cerril-
lo, B, Chippaux, JP, Pérez, L, ef al, 2011: Neu-
tralization of Vipera and Macrovipera venoms
by two experimental polyvalent antisera: A stu-
dy of para-specificity. Toxicon 57, 7/8:1049-56.
Barbanera, F, Zuffi, MA, Guerrini, M, Genti-
Ili, A, Tofanelli, S, et al, 2009: Molecular phyl-
ogeography of the asp viper Vipera aspis (Linn-
aeus, 1758) in Italy: Evidence for introgressive
hybridization and mitochondrial DNA capture.
Mol. Phylogenet. 52:103-14.

Casewell, N, Al-Abdulla, I. Smith, D, Coxon,
R, Landon, J, 2014: Immunological cross-reac-
tivity and neutralisation of European Viper ven-
oms with the monospecific Vipera berus anti-
venom Vipera TAb. Toxins 6, 8:2471-82.
David, P, Ineich, I, 1999: Les serpents venime-
ux du monde: systematiqueet répartition. In:
Dumerilia (Ed.), Association des Amis du Lab-
oratoire des reptiles et Amphibiens du Muséum
national d’Histoirenaturelle de Paris, vol. 3
Dehghani, R, Fathi, B, Shahi, MP, Jazayeri,
M, 2014: Ten years of snakebites in Iran. Tox-
icon. 90:291-8.

Elfiky, AA, Diab, AA, Khamis, MA, Morsy, A
TA, 2021: Improvement of snake antisera pr-
oduction using new innovative adjuvants (w/
o formulation). J. Egypt. Soc. Parasitol. 51,
2:297-304

Fathi, B, Younesi, F, Salami, F, 2022: Acute
venom toxicity determinations for five Iranian
vipers and a scorpion. Iran. J. Toxicol. 16, 2:73-

368

82.

Garcia-Arredondo, A, Martinez, M, Calder-
on, A, Saldivar, A, Soria, R, 2019: Preclinical
assessment of a new polyvalent antivenom (In-
oserp Europe) against several species of the sub-
family Viperinae. Toxins 11, 3:149. https:// doi.
org/10.3390/toxins11030149

Garrigues, T, Dauga, C, Ferquel, E, Choum-
et, V, Failloux, AB, 2005: Molecular phylogeny
of Vipera Laurenti, 1768 and the related genera
Macrovipera (Reuss, 1927) and Daboia (Gray,
1842), with comments about neurotoxic Vipera
aspis aspis populations. Mol. Phylogenet. Evol.
35:35-47.

Harrison, RA, Oluoch, GO, Ainsworth, S,
Alsolaiss, J, Bolton, F, et al, 2017: Preclini-
cal antivenom-efficacy testing reveals potential-
ly disturbing deficiencies of snakebite treatme-
nt capability in East Africa. PLOS Negl. Trop.
Dis. 11, 10: €0005969. https://doi.org/ 10. 1371/
journal.pntd.0005969.

Hassan, F, El-Hawary, MFS, 1975: Immuno-
logical properties of antivenins. 1. Bivalent Ce-
rastes cerastes and Cerastes vipera antivenin.
Amer. J. Trop. Hyg. 24:1031-4.

Jenkins, TP, Ahmadi, S, Bittenbinder, MA,
Stewart, TK, Akgun, DE, et al, 2021: Terr-
estrialvenomous animals, the envenomings they
cause, and treatment perspectives in the Middle
East and North Africa. PLOS Negl. Trop. Dis.
15,12:¢0009880.https://doi.org/10.1371 /journal.
Joger, U, Fritz, U, Guicking, D, Kalyabina-
Hauf, S, Nagy, ZT, et al, 2007: Phylogeogra-
phy of western Palaearctic reptiles: Spatial and
temporal speciation patterns. Zool. Anzeig. 246:
293-313.

Kochva, E, 1978: Evolution and secretion of
venom and its antidotes in snakes. Period. Bi-
ol. 80,1:S11-4.

Mallow, D, Ludwig, D, Nilson, G, 2003: True
Vipers: Natural History and Toxinology of Old
WorldVipers. Malabar, Florida: Krieger Publish-
ing Company.

Minghui, R, Malecela, MN, Cooke, E, Abe-
la-Ridder, B, 2019: WHO’s Snakebite enven-
ommingstrategy for prevention and control. The
Lancet Glob. Hlth. 7, 7:e837-8.

Mohamed, AH, Abdel-Baset, A, Hassan, A,
1980: Immunological studies on monovalent &
bivalent Cerastes antivenin. Toxicon 18: 384-7.
Morais, V, 2018: Antivenom therapy: Efficacy
of premedication for the prevention of adverse
reactions. J. Venom. Anim. Toxins Incl. Trop.



Dis. 24, 1:https://doi.org/10.1186/s40409-018-01
44-0

Musa, DD, Anakaa, TM, Bashir, KA, 2017:
Phytochemical analysis of crude extracts from
Annonasenegalensis and its antisnake venom po-
tential on albino rats. FUDMA J. Sci. (FJS), 1, 1:
139-42.

Nashabaru, I, Sulaiman, M, Abubakar, SB,
Mahmud, M, Halilu, S, ef al, 2020: Clinico-
epidemiologic determinants of Limb-loss follo-
wing snakebite in Nigeria. Toxicon 177:S14. htt-
ps://doi.org/10.1016/j.toxicon. 2019. 10.063
O’Leary, MA, Isbister, GK, 2009: Commerci-
al monovalent antivenoms in Australia are poly-
valent.Toxico, 54, 2:192-5.

Parveen, G, Khan, MF, Ali, H, Ibrahim, T,
Shah, R, 2017: Dectermination of lethal dose
(LDsg) of venom of four different poisonous
snakes found in Pakistan. Biochemi. Mol. Biol.
J. 3, 3:https://doi.org/10.21767/2471-8084.1000
46

Ramos-Cerrillo, B, de Roodt, AR, Chippaux,
JP, Olguin, L, Casasola, A, et al, 2008: Chara-
cterization of anew polyvalent antivenom (Anti-
vipmyn® Africa) against African vipers and ela-
pids. Toxicon 52, 8:881-8.

Reptile database, 2010: http://reptile-database.
reptarium.cz/search.php.

Saber, SA, Mohamed, AF, El-Fiky, AA, Elda-
ly, HH, 2019: In vitro evaluation of antibacte-
rial potential of Cerastes vipera venom against
gram-positive and gram-negative bacterial stra-
ins. Egypt.J. Hospit. Med. 77, 6:5804-16.
Seddik, SS, Wanas, S, Helmy, H, Hashem, M,
2002: Cross neutralization of dangerous snake
venoms from Africa and the Middle East using
the VACSERA polyvalent antivenom. J. Nat.
Toxins 11: 329-35.

Shaban, EA, Hafez, MN, 2003: Ability of gam-
ma-irradiated polyvalent antivenin to neutralize
the toxicity of the Egyptian Cobra (Naja haje)

venom. Egypt. J. Hospit. Med. 13, 1:135-52.
Stiimpel, N, Joger, U, 2009: Recent advances

in phylogeny and taxonomy of near and middle
eastern vipers: An update. Zoo-Keys 31:179-91.
Thorpe, RS, Pook, CE, Malhotra, A, 2007:
Phylogeography of Russell’s viper (Daboia ru-
sselli) copmplex in relation to variation in the
color pattern and symptoms of envenoming.
Herpetol. J. 17, 209-18.

Tirosh-Levy, S, Solomovich-Manor, R, Com-
te, J, Nissan, I, Sutton, G, et al, 2019: Daboia
(Vipera) palaestinae envenomation in 123 hors-
es: Treatment and efficacy of antivenom admin-
nistration. Toxins 11, 3:168-79.

Ursenbacher, S, Schweiger, S, Tomovic, L,
Crnobrnja-Isailovic, J, Fumagalli, L, er al,
2008: Molecular phylogeography of the noseho-
med viper (Vipera ammodytes, Linnaeus (1758):
Evidence for high genetic diversity and multiple
refugia in the Balkan Peninsula. Mol. Phylogen-
et. Evol. 46:1116-28.

Vogel, CW, Seifert, SA, Tambourgi, DV,
2018: Clinical Toxinology in Australia, Europe,
and Americas. Toxinology. https://doi.org/10.
1007/978-94-017-7438-3

Warrell, DA, 1985: Management of envenomis-
ed snake bites with low dose antivenom. Toxic-
on 23, 4: 625. https://doi.org/10.1016/0041-0101
(85)90355-1

WHO, 2010: Guidelines for the production co-
ntrol and regulation of snake antivenom immu-
noglobulins. Geneva. http://apps.who. int/ blood-
products/snakeantivenoms/database.

Wiister, W, 1998: Genus Daboia (Serpentes:
Viperidae): Russell’s viper. Hamadryad 23:33-
40.

Wiister, W, Peppin, L, Pook, CE, Walker, D
E, 2008: A nesting of vipers: Phylogeny & hist-
oricalbiogeography of Viperidae (Squamata: Se-
rpentes). Mol. Phylogenet. Evol. 49:445-59.

Explanation of figures

Fig. 1; Median lethal venom dose (LDs) in all venoms.

Fig. 2: Neutralization of lethality by polyvalent snake anti-venom produced by VACSERA. *ED35( doses neutralized by 1ml polyvalent

snake anti-venom.
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