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Summary

Scorpion envenomation still remains a major health problem in many tropical and subtropical countries. Antivenom is still widely
administered in the treatment of envenomation. Scorpion venoms is used as source of antigen to the production of antivenom.
Therefore, quality control and homogeneity of venom are a crucial point. In this study, adult Mesobuthus gibbosus and Mesobuthus
eupeus scorpions were collected from Osmaniye and Nigde provinces in Turkey. After extraction, the venom composition was analyzed
using one-dimensional gel electrophoresis (1-DE). Only one common protein (70 kDa) band was found in all venom samples. Three
protein bands (70, 87 and 100 kDa) were also detected in the venom of female scorpions in Osmaniye and Nigde provinces.

Keywords: Scorpion, Mesobuthus gibbosus, Mesobuthus eupeus, Venom, Protein, Electrophoresis

Mesobuthus eupeus ve Mesobuthus gibbosus Akrep Venom
Proteinlerinin Elektroforetik Karsilastirilmasi

Ozet

Akrep zehirlenmesi hala bircok tropikal ve subtropikal Ulkelerde dnemli bir saglik sorunu olmaya devam etmektedir. Akrep
sokmalarinin tedavisinde, antivenom hala yaygin olarak uygulanmaktadir. Antivenom Gretimi icin akrep venomlari antijen kaynadi
olarak kullaniimaktadir. Bu nedenle, venomun kalite kontrolii ve homojenligi cok dnemli bir noktadir. Bu calismada, Tlrkiye'de Osmaniye
ve Nigde illerinde yetiskin Mesobuthus gibbosus ve Mesobuthus eupeus akrepleri toplanildi. Ekstraksiyon sonra, venom kompozisyonu
tek boyutlu jel elektroforezi (1-DE) kullanilarak analiz edilmistir. Biitin venom orneklerinde ortak tek protein bandi (70 kDa) bulundu.
Ayrica, Osmaniye ve Nigde illerindeki disi akreplerin venomunda ii¢ protein bandi (70, 87 ve 100 kDa) tespit edilmistir.

Anahtar sozciikler: Akrep, Mesobuthus gibbosus, Mesobuthus eupeus, Venom, Protein, Elektroforezis

INTRODUCTION

The scorpion venom containing short neurotoxin poly-  in the production of antivenoms to the treatment of
peptides consist of low molecular weight simple proteins  envenomation 3. The reason of this is the absence of vaccines
which have lethal and paralytic effects '. It has been or other effective agents against envenomations “. On the
estimated that 100.000 distinct peptides exist in scorpion  other hand, source of variation in animal venoms can be

venom but only limited number of these peptides have  age, sex, physiological state, geographical origin, interval of
been described 2. venom extraction time and method and differences in the

genetic makeup of population in one species *°. Thence,
In many tropical and subtropical countries, venoms  quality control and homogeneity of venom to production
from medically important scorpion species are still used  antivenom are a crucial point. Mesobuthus is one of the most
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widely distributed genera of the family Buthidae, with species
present throughout Turkey. Therefore stings by Mesobuthus
species are more frequent than those by other scorpion
species ¢'°. In many studies, gel electrophoresis, electro-
focusing or liquid chromatography have already been used
to detection of protein pattern of animal venoms, even if
the relatively low resolution of the analytical methods 3.

In the present study, protein pattern of venom samples
obtained from Mesobuthus eupeus and Mesobuthus gibbosus
scorpions compared and analyzed by one-dimensional gel
electrophoresis (1-DE).

MATERIALS and METHODS

Origin of Scorpions

During summer period of 2008, adult M. eupeus and
M. gibbosus scorpions were collected from Nigde and
Osmaniye provinces in Turkey respectively (Fig. 1). They
were kept in the different plastic boxes according to their
geographical origins and gender at the Department of
Protozoology and Entomology, Faculty of Veterinary
Medicine, Ankara University. The scorpions were fed with
crickets or cockroaches and receiving water daily.

Specimen Examined and Diagnosis

The scorpions were identified to the species and gender
level under stereomicroscope using taxonomic keys as
described by Kovarik .

Venom

Venoms were obtained from scorpion by electrical
stimulation of telson as described previously '%. The
venoms were dissolved with sterile double-distilled water
and centrifuged at 14.000 rpm for 15 min at 4°C. The
supernatant was taken and immediately lyophilized and
stored at -20°C until use according to their geographical
origins and gender. After milking venom, the animals

were housed in individual boxes for another milking
process. Protein content of venoms was determined by the
absorbance at 280 nm 3%,

Sodium Dodecylsulfate Polyacrylamide Gel
Electrophoretic (SDS-PAGE) Analysis of the Venom

SDS-PAGE (7.5%) analyses of the venom and their
proteins bands determined according to Laemmli '.
Proteins were stained with 0.1% Coomassie Blue R-250
Silver ', Molecular mass standard (Sigma, S8445) were run
in parallel in order to calculate the molecular weights of
proteins. Then, the photograph of the gels was taken and
molecular weights of the proteins were calculated with
Molecular Imaging Software (Kodak).

RESULTS

Scorpions and Protein Content

The stereomicroscopic identification of the scorpions
was confirmed as M. eupeus and M. gibbosus (Fig 1).
The average amounts of the venoms gained from the
scorpions are 38.19+6.14 mg/ml (Min: 30 mg/ml - Max: 49
mg/ml) and 37.47+4.28 mg/ml from Osmaniye and Nigde
provinces respectively.

SDS-PAGE Analysis of the Venom

The protein profiles of M. eupeus and M.gibbosus
scorpion venoms were analyzed by SDS-PAGE followed
by Coomassie silver blue staining. In these analyses, 17
different protein bands (Table 1), each with a different
molecular mass, were detected. The number of the
protein bands for the investigated scorpions ranged from
3 to 9. Out of all protein bands, only the band of 70 kDa
consistently appeared in all venom samples (Fig. 2).

Analysis of Mesobuthus eupeus and
Mesobuthus gibbosus Venom

Fig. 2 shows that the venoms of the scorpion differ in

Fig 1. Map of distribution of Mesobuthus species in Turkey
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1;%0 Fig 2. The proteins of venom of Mesobuthus species
were separated by using 7.5% polyacrylamide gel
74 . electrophoresis. Venom extracts (20-30ug); Mesobuthus
-70 70| gibbosus, (A [Osmaniye province; 41; B [Osmaniye
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province; @ (pregnant]; € [Osmaniye province; 9I;
D [Osmaniye province; @ (pregnant)]; E [Osmaniye
province; ¢ (pregnant)l, and Mesobuthus eupeus; F
and G [Nigde province; ?]), molecular weight markers
(M); 205 kDa-Myosin, 116 kDa- (-Galactosidase, 66
__‘47 kDa- Albumin, 45 kDa-Ovalbumin and 14.5 kDa- a-
Lactalbumin

Sekil 2. Mesobuthus tlrelerinin venom proteinleri
kullanilan %7.5 poliakrilamid jel elektroforezisle ayrild.
.@9 Venom ekstraklari (20-30 pg); Mesobuthus gibbosus, (A
[Osmaniye ili; 47; B [Osmaniye ili; @ (gebe)]; C[Osmaniye
ili; 21; D [Osmaniye ili; @ (gebe)l; E [Osmaniye ili;
(gebe)], ve Mesobuthus eupeus; F ve G [Nigde ili; 91),
molekiler markir (M); 205 kDa-Myosin, 116 kDa- f3-
Galactosidase, 66 kDa- Albumin, 45 kDa-Ovalbumin and
14.5 kDa- a-Lactalbumin

Table 1. The variations of protein in Mesobuthus scorpion species venom samples collected from Osmaniye and

Nigde provinces

Tablo 1. Osmaniye ve Nigde illerinde toplanan Mesobuthus akrep tirlerin venom &rneklerindeki protein

varyasyonlari

Protein Bands

Scorpion Venom Samples

(kDa) Osmaniye (n: 5) Nigde (n: 2)
A B C D E Number F G Number

182 - - - - + 1 - - 0
154 - - - - 1 - - 0
134 + - - - - 1 - - 0
126 - - + - - 1 - - 0
102 + - - - - 1 - - 0
100 - - - - 1 + - 1
87 - - - - 1 + - 1
83 + - - - - 1 - - 0
74 - - - - - 0 + - 1
70 + + + + = 4 F F 2
59 + - + - - 2 - - 0
50 + + + A A 5 F = 1
47 - - - - - 0 - + 1
35 + + 5 = = 0
31 + + + 5 - - 0
29 - - - - - 0 - + 1
18 - - + - - 1 - - 0
Total number of protein 8 4 9 4 5 30 5 3 8

bands (n: 17)

composition, number and intensity of bands between the
same gender of M. eupeus and M. gibbosus. Female M. eupeus
scorpion venom from Nigde province was characterized by
the presence of 6 protein bands (29-100 kDa). The number

of bands was detected 14 protein bands (18-182 kDa) in
the female M. gibbosus venom from Osmaniye province.
Female M. gibbosus scorpion venom showed bands of 18,
31, 35, 50, 59, 126, 154 and 182 kDa which were absent
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in the female M. eupeus venoms. Three protein bands (29,
47 and 74 kDa) were found in M. eupeus scorpion venom
samples and absent in M. gibbosus scorpion venoms. On
the other hand three protein bands (70, 87 and 100 kDa)
were detected in female scorpion venom samples both
Osmaniye and Nigde provinces (Table 1).

Analysis of M. gibbosus Scorpion Venom
According to Gender

The number of bands was detected minimum four and
maximum nine bands according to SDS-PAGE analysis of
venoms (Table 1).

Male M. gibbosus scorpion venoms showed bands of 83,
102 and 134kDa which were absent in the female venoms,
whereas five protein bands (18, 74, 126, 154 and 182 kDa)
were found in female venom samples and absent in male
venoms. Five protein bands with molecular masses of 31,
35, 50, 59, 70 kDa was detected in both female and male
M. gibbosus venom samples (Table 2). On the other hand,
only one protein band with molecular masses of 70 kDa
was detected in both female and male venom samples
as independent from geography origin and gender of
scorpions.

DISCUSSION

In Turkey, there are 23 distinct scorpion species and of
those, the most venomous scorpion to humans belongs
to the Buthidae family ®'7'°, M. eupeus and M. gibbosus are
members of Mesobuthus genus, Buthidae family 2°. These
species common from west Anatolia to the east of Anatolia
are considered a medically important species 2%, Ozkan
et al.? stated that the majority of scorpion stings were
observed in the Mediterranean, Aegean, Central and East
Anatolia regions of Turkey.

Polymorphisms of protein contents have been also
observed by El Ayeb and Rochat ?*in venom of individual
Androctonus australis hector venom. Keskin and Koc *
indicated that venom proteins of lurus dufoureius asiaticus
scorpion from the Aydin province in the Aegean region of
Turkey were variations individually in the number of bands.
Abdel-Rahman et al.?® reported that intersexual variations
in scorpion venom were detected within the same scorpion
population. They also suspected that a combination of
local environmental conditions, geographical separation
and genetic separation may play a major role in the intra-
specific variation of venom of Scorpio maurus palmatus.

Table 2. The variations in Mesobuthus gibbosus and Mesobuthus eupeus scorpion venom proteins samples according

to gender of scorpions

Tablo 2. Akreplerin cinsiyetlerine gore; Mesobuthus gibbosus ve Mesobuthus eupeus akep venom proteinlerindeki

varyasyonlar

Protein Bands

(kDa)
Female (n: 4)

182 +
154 W
134 =
126 +
102 -
100 A
87 W
83 =
74 -
70 1
59 +
50 A
47 -
35 +
31 A
29 -
18 +

Total number of protein

bands (n: 17) L

Mesobuthus gibbosus (Osmaniye)

Scorpion Venom Samples

Mesobuthus eupeus (Nigde)

Male (n: 1) Female (n: 2)
+ -
+ -
- +
- +
+ -
- +
+ +
+ -
+ -
- +
+ -
+ -
- +
8 6




Differences have been also described within venom of M.
tamulus *” Androctonus mauretanicus *, Tityus serrulatus >*,
Leiurus quinquestriatus *°, M. gibbosus *'. Thus, the individual
variability in venoms is extremely important for evaluating
the venom yield and the resulting toxicity after a scorpion
sting %,

Ucar and Tas 3? showed that the crude venom of M.
gibbosus from Manisa province consisted of 19 protein
bands with molecular masses ranging between 6.5 and
210 kDa by SDS-PAGE analysis. Recently, Ozkan and Ciftci 3'
indicated that protein bands with molecular masses of
28, 30, 33, 68 and 98 kDa were detected in the venom of
captive male M. gibbosus from the same biotope during
the summer period in the Mugla province. In the current
study, five protein bands with molecular masses of 31,
35, 50, 59, 70 kDa was detected in both female and male
scorpion venom samples according to SDS-PAGE analyses
of M. gibbosus venom collected from Osmaniye provinces.
On the other hand, only one protein band (70 kDa) was seen
in M. eupeus scorpion venom. The reasons for this difference
would be gender and hormonal status of scorpions, and
geographical variation which is effective on feeding habits
and consequently venom composition of scorpions.

The toxins composition, protein content and toxicity of
the venoms are related to many factors 2293334, Effectiveness
of scorpion antivenoms and their neutralization capacity
depends on both interspecific and intraspecific variations
of venoms used for immunization of animals **. El Hafny
et al.® indicated that individual variability in the venom of
the same species must be considered to understand the
clinical symptoms, to produce effective antivenoms and to
adjust the doses of antivenom. Therefore, a critical step in
the preparation of antivenoms is the selection of venoms
which are used in the immunizing mixture *.

Monovalent A. crassicauda antivenom was capable of
neutralizing M. eupeus and M. gibbosus venom on mice 7
and is now widely used throughout Turkey *’. However,
the results of the current work show that the individual
variation in scorpion venoms is an important point to take
into account in producing effective antivenom. Therefore,
it seems to be better to pool the numerous venom
extractions from different scorpions of the same species
and to use this mixture in the preparation of antivenoms.

In this study, we established individual variations in the
number and molecular masses of the protein bands of the
venoms according to geographical origins, gender and
species of the scorpions both in the same and different
species. It should be noted that these variations may have
a significant role in venom toxicity of these scorpions from
different origins or biological properties. Finally, indicated
differences needs to be considered as an important factor
in developing effective antivenoms. It is necessary to
identify toxic and immunogenic proteins of the scorpion
venom for efficient antivenom.
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