
Karyological studies treating t�e nu��er and �or��e nu��er and �or�
p�ology of c�ro�oso�es in �a��als �ave exerted 
great influence on �iological researc� for t�e last ���influence on �iological researc� for t�e last ��� on �iological researc� for t�e last ��� 
years (Zi�a and Kral, 1984a, 1984�, 1984c; Zi�a, 
2������; O’Brien et al., 2����6). �a��als �it� eu�ar��a��als �it� eu�ar�
yotic c�ro�oso�es �ave c�ro�oso�es varying in 
size, s�ape, and nu��er (as NF, NFa, 2n) (Zi�a andZi�a and 
Kral, 1984a, 1984�, 1984c; �c�u�ert, 2�����). ��e dip��c�u�ert, 2�����). ��e dip���e dip�
loid c�ro�oso�e nu��er (2n) in �a��als varies 
�et�een 6 and 1��2 (O’Brien et al., 2����6). 

Analyses of t�e �aryotype of goitered gazelle, G. 
subgutturosa, �ave revealed considera�le intraspe�
cific differentiation in t�e c�ro�oso�e nu��er and 
at least four different �aryotypes. ��e c�ro�oso�e 
nu��er in t�is species ranges fro� 2n = 3�� to 2n = 
33. ��e funda�ental nu��er (NF) of c�ro�oso�al 
ar�s recorded is nearly t�e sa�e for all populations 
of goitered gazelle studied in different areas (Zi�a 
and Kral, 1984; Granjon et al., 1991; Vassart et al., 
1993; Kings�ood and Blan�, 1996; �ez et al., 2�����; 
O’Brien et al., 2����6). 

Of t�e 1�� gazelle species, �ur�ey currently �as 
only one species of t�e genus Gazella, ��ic� is 
�idely distri�uted in t�e �iddle East: Gazella sub-
gutturosa (Wilson and Reeder, 2�����). Detailed data 

on t�e distri�ution of G. subgutturosa in �ur�ey 
�ere reported �y Kaspare� (1986). ��e distri�ution 
of �ur�is� G. subgutturosa is restricted to an area 
of captive��reeding for protection in Ceylanpınar�
Şanlı Urfa, ��ic� is in t�e Anatolian part of �ur�ey. 
Ho�ever, t�e goitered gazelles in Ceylanpınar�Şanlı 
Urfa �ave also �een i�planted in t�eir natural 
�a�itats else��ere in �ur�ey of late (Anony�ous, 
2�����). 

��e �aryotype of �ur�is� G. subgutturosa �as 
to date �een reported only on t�e �asis of t�o �ale 
speci�ens (�ez et al., 2�����). No data on t�e �aryo�
type of fe�ales of t�is species in �ur�ey �ave �een 
availa�le until no�.

In t�is study, �e report t�e �aryotype of t�o 
G. subgutturosa fe�ales, currently undescri�ed in 
�ur�ey. Additionally, t�e paper �ill also contri�ute 
to �no�ledge of t�e c�ro�oso�al evolution of t�is 
species.

�etap�ase c�ro�oso�es �ere prepared fro� 
perip�eral �lood sa�ples of t�o fe�ale speci�ens 
at Be�tepeler Zoo (Kayseri) originating fro� t�eBe�tepeler Zoo (Kayseri) originating fro� t�e 
Ceylanpınar captive��reeding station (Şanlı Urfa). 
Perip�eral �lood sa�ples fro� t�ese ani�als �ere 
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ta�en aseptically and placed in �eparinized tu�es 
�y t�e zoo veterinarian. In vitro cultures of �lood 
ly�p�ocytes and c�ro�oso�e preparations �ere 
�ade according to t�e tec�nique of Rooney andRooney and 

Czepul�o�s�i (1986). During t�is study, a �ini�. During t�is study, a �ini�
�u� of 2�� �etap�ase plates �ere analyzed fro� 
eac� sa�ple. ��e slides �it� c�ro�oso�es �ere 
deposited at t�e Depart�ent of Biology of Erciyes 

Table 1. Some karyological data pertaining to male and female individuals of G. subgutturosa.

Fig. 1. Metaphase plate of G. subgutturosa from Turkey (Fe-
male, 2n = 30).

Fig. 2. Karyotype of G. subgutturosa from Turkey (Female, 2n 
= 30).
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*Zoo 31 � �6 s� � a a � � � � � See Zi�a and Kral (1984)

*Zoo 3�� � �6 s� � � � � � � � � See Zi�a and Kral (1984)
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�audi Ara�ia 32 � � s� � � � 26 � � � 4 Granjon et al. (1991)

�audi Ara�ia 31 � � s� � � � 2� 2 Granjon et al. (1991)
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�ur�ey 3�� 6�� �6 s� � � � 28 � � � � present study
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University in Kayseri, �ur�ey.

��e t�o fe�ale speci�ens of G. subgutturosa 
�ere found to �ave 3�� c�ro�oso�es, and all c�ro�
�oso�es �ere �iar�ed. In �ot� speci�ens, t�e 
funda�ental nu��er (NF) of c�ro�oso�e ar�s 
�as t�e sa�e, NF = 6��. ��e autoso�al sets con�
sisted of �eta�su��etacentric c�ro�oso�es. ��e 
X c�ro�oso�e of �ur�is� G. subgutturosa fe�ales 
�as a large su��etacentric (Figs. 1, 2). ��e X c�ro�
�oso�es �ere identified according to Granjon et al. 
(1991) and Kings�ood and Blan� (1996).

��e nu��er or size of sex c�ro�oso�es in 
�a��alian species can vary a�ong or �it�in spe�
cies. ��ese c�ro�oso�es can �e t�e s�allest or 
t�e largest c�ro�oso�es in �etap�ase c�ro�o�
so�es. ��is co��only arises fro� fusions and/or 
translocations. ��ere are several t�eories to explain 
c�ro�oso�al rearrange�ents, ��ic� occur in �ot� 
�ales and fe�ales. ��ese c�ro�oso�e rearrange�
�ents can play a �ajor role in sterility and fertility 
(Pat�a� and �toc�, 19�4; see As�ley, 2����2; King, 
1993). Furt�er�ore, c�ro�oso�al studies are an 
i�portant tool in atte�pting to explain c�ro�oso��
al evolution and speciation, as �ell as in deter�in�
ing c�ro�oso�al races or species. C�ro�oso�al 
rearrange�ents (suc� as Ro�ertsonian fusion and 
fission, tande� fusion, translocations, etc.) are a 
relevant source of infor�ation a�out c�ro�oso�al 
evolution and speciation. �everal �a��alian taxa 
�ave �een studied in t�is regard, including Spalax 
ehrenbergi, Sorex araneus, and Mus musculus domes-
ticus (King, 1993).

Karyotypes of t�e goitered gazelle G. subgut-
turosa �ave �een pu�lis�ed �y various aut�ors, and 
t�ey reported t�e occurrence of c�ro�oso�al vari�
ations (suc� as 2n, NF, NFa, c�ro�oso�e �orp�ol�
ogy) for t�is species. ��ese variations �ave also �een 
reported in ot�er genera (Zi�a and Kral, 1984a, 
1984�, 1984c; Granjon et al., 1991; Vassart et al., 
1993; Kings�ood and Blan�, 1996; As�ley, 2����2; �ez 
et al., 2�����; O’Brien et al., 2����6). C�ro�oso�e anal�
ysis indicates t�at t�ere are t�o different �aryotypes 
in �ur�is� goitered gazelle (�a�le 1). ��e results 
o�tained �y �ez et al. (2�����) and t�e present study 
indicate t�at t�ere is cytogenetic variation �et�een 

�ales and fe�ales of �ur�is� goitered gazelle. ��e 
t�o exa�ined fe�ales of �ur�is� G. subugutturosa 
�ave a s�aller diploid nu��er t�an in t�e t�o �ales 
previously reported �y �ez et al. (2�����) (Figs. 1, 2; 
�a�le 1). ��e c�ro�oso�al variation deter�ined 
�et�een �ales and fe�ales of �ur�is� goitered 
gazelle, G. subugutturosa, �ay provide significant 
infor�ation for conservation of goitered gazelle in 
spite of t�e s�all size of t�e population.
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Хромозоми врсте Gazella subgutturosa из Тур�
ске су кариотипизовани на основу анализе две 
женке. Оба примерка поседују 2n = 3�� са NF = 6�� 
и Nfa = �6. Сви хромозоми су са по две ручице. 
Две анализиране женке турске G. subgutturosa 

имају мањи диплоидни број хромозома у поре�
ђењу са два претходно проучена мужјака. Овај 
хромозомски варијабилитет код G. subgutturosa 
из Турске може бити од посебног значаја при 
утврђивању биологије њене заштите. 


