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Electrophoretic comparison of blood- Serum proteins of Ellobius Fisher, 1814.
(Mammalia: Rodentia) in Iran

Journal of Applied Biological Sciences 7 (3): 23-25, 2013
ISSN: 1307-1130, E-ISSN: 2146-0108, www.nobel.gen.tr

Mohammad MORADI*! Pooyan MORADI GHARAKH LOO?
! Department of Biology, Faculty of Science, University of Zanjan, Zanjan, Iran

*Corresponding author:
Email: moradi_g@yahoo.com

Received: October 01, 2013
Accepted: December 07, 2013

Abstract

Globulin and Albumin blood-serum proteins of 48 Ellobius specimens which were collected from north-east (Mashhad and Bojnord), west
(Kurdistan, Hamadan, Qazvin, and Zanjan), and north-west (Pir-ahmad-kandi, Kelisa-kandi, and Nadou villages) of Iran have been examined
using SDS-PAGE method. In residual region of Globulin protein (G), specimens from north-east and west group and north-west group had
created 5 and 11 electrophoretic bands, respectively; and in residual region of Albumin protein (A) all specimens created only one band and
north-west group created 4 electrophoretic bands. Although these electrophoretic band differences could led to diagnosis of these two Ellobius
specimens, but this difference along with morphological and Karyological properties of these specimens, can help identifying the distribution

of Ellobius fuscocapillus in north-east and west and Ellobius lutescens in north-west of the Iran.
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INTRODUCTION

Mole voles, genus Ellobius, are Palearctic region
animals distributed from East Anatolia to Mongolia.Gromov
and Baranova stated[1,2,3,4]. That the genus Ellobius has
existed since the Mid-Pleistocene[5,6]. Pleistocene remains
of Ellobius spp. were found from Konya-Aksehir-Dursunlu
in Turkey [7,8].The species E. fuscocapillus, E. lutescens, E.
talpinus, E. tancrei and E. alaicus exist at the present
time[9,10].These species exhibit on allopatric distribution.E.
fuscocapillus is distributed in Iran [11,12,13]. Afghanistan
and Pakistan;[14] E. talpinus in Ukraine[15,16],
Kazakhstan, Turkmenia, Uzbekistan and Afghanistan
[17,18]; E. tancrei is in Kyrgyzystan, Tajikistan and
Mongolia; E.alaicus is in Kyrgyzystan (this species is
endemic for Kyrgyzstan) and E. lutescens in Iran [19],
Armenia, Azerbaijan and Anatolia [20,21]. Ellobius
lutescens reaches the western limit of its distribution area
from Van-Hakkari province in East Anatolia [22,23], and
was first described by Thomas in 1897, based on six
specimens collected from Qazvin and Zanjan(Fig. 1).The
taxonomical, karyological, morphological and some
biological peculiarities were studied by Moradi.M and
Kivang.E.[24]. Although the presence of this species is
known in East and north- west of Iran, its exact distribution
area and ecological peculiarities have not yet been
documented in detail. The aim of this study was therefore to
determine the distribution boundaries and some ecological
peculiarities.

MATERIALS AND METHODS

Electrophoretic analysis was performed on 48 live
specimens of Ellobius fuscocapillus (n=18) and Ellobius
lutescens (n=30) (Fig.1).

Blood was taken by cardiac puncture from the animals
anaesthetized with ether. After blood clotting the separated
sera were centrifuged at 12000 rpm for 3 min. The sera were
mixed with a sample buffer containing 0.0625 MN Tris Cl,
PH 6.8, 2%SDS, 10% Glycerol, 5% 2-Mercaptoethanol and
0.01% Bromphenol Blue (Laemmli, 1970) and the sera was
adjusted to 5% in the mixture. Samples were boiled for 3
min and stored at -70°C until electrophoresis. Amount of
protein loaded to gel was qualitatively determined by the
method of Esen (1978). Samples of 10 to 15 uL were
applied to gels in different experiments. Electrophoresis was
carried out using Consort E 863 model vertical slab gel
electrophoresis apparatus. SDS-polyacrylamide denaturing
gels, separating gels (7.5%) and stacking gels (4%) were
prepared as described by Sam brook et al. (1989).
Electrophoresis buffer contains 0.025 M Tris, 0.192 M
Glycine, 0.1% SDS at PH 8.3 (Sam brook et al., 1989).
Molecular Weight Marker (Sigma MW-SDS-200) consists
of carbonic anhydrase (29.000 D), egg albumin (45.000D),
bovine albumin (66.000 D), phosphory lase B (97.400 D), B-
galactosidase (116.000 D), myosin (205.000 D).

Constant voltage (8 VV cm . After electrophoresis, gels
were stained with 0.25% Coomassie Brillant Blue R250 in
90 ML of methanol: water (1:1 v/v) and 10 mL glacial acetic
acid and destained in methanol: eater: acetic acid (45: 45:
10) (Sam brook et al., 1989).
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Fig. 1: Map showing localities of Ellobius fuscocapillus
[®](1.Bojnurd,2.Mashhad,3.Torog)and Ellobius lutescens [m](1.Pirahmad
kandi , 2.Kelisa kandi, 3.Naderloo Velage, 4.Hamadan 5.Kurdestan, 6.Zanjan,
7Qazvin.) and 10. Marker

RESULTS

In residual region of Globulin protein (G), specimens
from north-east group and west, north-west group had
created 5 and 11 electrophoretic bands, respectively; and in
residual region of Albumin  protein (A) all north-east
specimens created only one band (Fig 2). But west and
north-west group created 4 electrophoretic bands. Although
these electrophoretic band differences could led to diagnosis
of these two Ellobius specimens, but this difference along
with morphological and Karyological properties of these
specimens, can help identifying the distribution of Ellobius
fuscocapillus in north-east and Ellobius lutescens in west
and north-west of the Iran.

Fig. 2. SDS-PAGE zymogram of blood-serum proteins of Ellobius
fuscocapillus

(1.Bojnurd,2.Mashhad,3.Torog)and Ellobius lutescens(1.Pirahmad kandi,
2.Kelisa kandi, 3.Naderloo Velage, 4.Hamadan 5.Kurdestan, 6.Zanjan,
7Qazvin.) and 10. Marker

DISCUSSION

We analysed specimens from north-east Iran and found
4 bands in globulin zone, 1-2 bands in post albumin zone, 2
bands in pre-albumin zone and 2-3 bands in fast zone. In
Ellobius fuscocapillus, 9-11 bands in glubin zone, 1-2 bands
in post albumin zone, 3 bands in prealbumin zone and 2-3
bands in fast zone in Ellobius lutescens (Fig 3). These

findings showed that pre-albumin distinguished Ellobius
fuscocapillus from Ellobius lutescens. Also, we recorded
firstly Ellobius fuscocapillus from Iran.
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Fig. 3. SDS-PAGE patterns of blood-serum proteins of Ellobius
fuscocapillus

(1.Bojnurd,2.Mashhad,3.Torog)and  Ellobius lutescens(1.Pirahmad kandi,
2.Kelisa kandi, 3.Naderloo Velage, 4.Hamadan 5.Kurdestan, 6.Zanjan,
7Qazvin.) and 10. Marker

Acknowledgments

This study financially supported by Iran National
Science Foundation (INSF). (Research project no:
91000074) and Zanjan University Research Fund.

REFERENCES

[1] Thomas, 1909. Ellobius fusciceps. Ann. Mag. N. H.
3: 265.

[2] Thomas, 1905. Ellobius woosnami. Abstr. P. Z. S.
23;P.Z.S., 526.

[3] Thomas, 1897. Ellobius lutescens. Ann. Mag. N.H.
20: 308.

[4] Corbet, G. B., 1978. The Mammals of Palearctic
Region: A Taxonomic Rewiev. Brit. Mus. Pub. Hist.
London / Cornel Univ. Press.

[5] Popov, V.V., 1988. Middle pleistocene small
Mammals from verbeshnitsa (Bulgaria), Acta Zoologica
cracoviensia, 31(1-10): 193-234.

[6] Corbet, G. B. and Hill, J. E, 1991. A world list of
mammalian species, third edition, Natural History Museum
Publication, ford Univ. Press. London.

[7] Coskun, Y., 1997. Tirkiye Ellobius lutescens
Thomas, 1817 (Rodentia: Cricetidae) Tiriiniin Morfolojik
ve Karyolojik Ozellikleri. Tr. J. of. Zoology 21: 349-354.
TUBITAK.

[8] Hanacki, J.H., etal. 1982. Mammal species of the
world, a taxonomic and geographic reference, Allen Press,
US.A.

[9] Ellerman, J. R. and Morrison-Scott, T.C.S., 1951.
Checlist of Palearctic and Indian Mammals. 1780to 1946.
Brit. Mus. Nat. Hist., London, 1-810.

[10] Ellerman, J.R., 1948. Key to the rodents of south-
west Asia in the British Museum Collectin. Proc. Zool. Soc.
London., 118: 765-816.

[11] Blyth, J., 1843. Georychus fuscocapillus. Asiat.
Soc. Bengal, 10: 928, nom. nud. 1843, J. Asiat. Soc. Bengal,
11-887.

[12] Etimad, 1., 1979. iran Memelileri. Rodentler ve
Onlarin Teshis Anahtarlari. Tahran Univ., No. 2324: 226-
233.



M. Moradi and P. Moradi Gharakhloo / JABS, 7 (3): 23-25, 2013

[13] Goodwin, 1940. Ellobius fuscocapillus lengendrei.
Amer. Mus. Nov. 1082, 9.

[14] Harrison, D.L. and Bates, P. JJ., 1991. The
Mammals of Arabia. Knd. Ed. Harrison Zoological Museum
Pub., England.

[15] Fischer, 1814. Ellobius. Zoognosia, 3:72. Mus
talpinus Pallas.

[16] Herbin, M., etal. 1994. Visual system of the
fossorial mole-lemming, Ellobius talpinus

[17] Ognev, S. I., 1950. Mammals of the USSR and
adjacent countries . Vol 7. Rodenrs. Moscov, 626 pp.

[18] Ugarov, 1928. Ellobius farsistani. Acta Univ.
Tashkent, 8a, 4: 12.

[19] Misonne, X., 1959, Analyse Zoogeographique des
Mammiferes de L’Iran. Mem. Inst. Roy. Sci. Nat. Belgique,
Deuxieme serie, Fasc., 59: 157 pp.

[20] Wilson, E. and Reeder, M., 1993. Mammal species
world.(second edition). Smithsonian Institution Press,
Washington and London.

[21] Lay, D. M., 1967. A Study of the Mammals of
Iran. Resulting From the Street Expedition of 1962-63,
Fieldiana Zool., 54: 168-171.

[22] Woodall, P. F., 1989. The effects of increased
dietary cellulose on anatomy, physiology and behaviour of
captive water vole, Arvicola terrestris, comp Biochem
physiol 94(4): 615-621.

[23] Umeda, Metal, 1993. Mophology of the scent gland
in the vole, Jikken-Dobvtsu, 42(4): 615-618.

[24] MoradiM and Kivang.E,2003.A study on the
Morphology,Karyology and Distribution of Ellobius Fisher,
1814,in Iran.Turk.J.Zool.27(2003) P.281-292

25



