2010 4l 3 A kil el ol Al U Andy Alpa
Da ki b i gl gl A jag piand
(oadls sh el a O 58

"'—"J AR .4
A 330 Agalad el Aalad Higdfiabas it 5 Agalad Sugnd 5 e

wadla)

g gl e Ll Agiueall Aapeall (5 dapaild A 0 e
Shgriaald ppians Moo ¥y Afad gl e G et s Akiald ald
il J{m VIVO) ol dadl cpend oS 5 el ldad 43 po Jadidy
S oo Iya A Bl iy ABa il sae e (iR VILFO) Yaahiid 3y
Fiin) e 20 Y LS 1 Gl 80 W S5 A ALl o] Y lasel
ealaia Y Wi e 4y say Sl e faliiedd Lol Gilie 4adla
hrsall pass A

Sl G Ailiig 1 Y 3aile Ao (e Clie G 3 S Sial
Bl u¥l Sljisna jaiand Ganiad By 2 2u¥) 5 g (30 Wipen 25 Gad A Aol
= I VItro Aad) ol ey el 30 Al Sigadd S 5e a3
Jytae o azlow 2.5 02 W0 35 5% ol S0 o (5 siny Suan ey
2y g e S Jatan Laul g o A 488 30 52d 550 i KCI
o gy a5 Aala ;o0 e ol il (e B 42 il
G dadll 1020 X 5 170 X 80 sl 320 and o5 355 %4 Luas Jglas
1700 XS0 Wa_g st 38 g e oS

IR FVIPRUR- TOPREI. DI, PCY PRPRORCE L 3 BT JOPA 1
Lt o) o Slisno 38 5y Gl (54 LS e i) peadlad Clie

238



i
Gl JIIS § 2538 Sl Al e 5 s, e gana e lldy el J 4l
ANF) izl &_;3‘ e
Ll 3 ¢ el b gl 80 Aldladll (B itilipall judand :altid) SRS
o) S

239



dadla
A e ¥ Ge Aiall Gapdll ) gy pll dasamll Al 5 el
Lsa uaadl penetic control A3y Laldl e Agaculture Hlea! 355
Wl el sl sy hybrids Gagdl A2y S oy e
ifedl gl & mutagenesis and induced polyploidy s kil
<l &3 @y ( Thoorgard and Disney,1990:Al- Sabti,1987) 4liad)
gl o Al Ala 3 Ziadl g evolutionary systematics st 312l
genetic A4 oSa3ly (Lagier et al,,1981) phylogenic relationships
(CIHEAM,2009 ;Al-Sabti,1991) 4u 8l b yadl o 5l #1515 control
aainy Y 4558 el ga 3aadl Jeaday 38 Al Sl jtas Sy 3
genetic 43,0 SO e Jy S e 5 il Al 3 ks
variation in chromosome number Slasal JS4y e 4 divergences
o » A polential resource ps 3 g Jud Ay and morphology
.(Philips & Rab,2001) &3 3 5 laull 4y 5
Slgiudl U gale LLaal A3 Gap o 13 ks Y S,
=y Sl l3a 3 2 Y1 5 56 W3y (Ozouf-Costaz et al.,1992)5 Y
ot e 2y 0 A8 B p) s  gena 50 % 10 I (590 355
.(Bolla,1987)20.000 ¢
Jymand (3 (S Lol Sliiga L p 6 s ) ganal
high quality metaphase spreads 4dle e o S0 A8l gl Jlad e

240



2010 plad sl Akl del N Akl AldL D Al Al
Clisall e Lud 58 dael dhs S e o 3( Bolla,1987)
Ge A gl Al Als e b el el Ly, OSer Al 5 el
Jldl B Slhaeall Al 0 4al g LS (CIHEAM,2009) g4l JLay)
Basi) o 3050 gl G pimns G hoall el AT Leaal G guaa
o LS 0wl cla g e %17.5 Y (Esmaeili et al,.2007) Soa
& it By jpmadl Al e Pla Jomay Jaiall 3ud) 3 DL Sl
Biag 385 b 393 ripan o 5 tal LAY (e lipeal e e quu
Kilic-Demirok & Unlu 2004;Vitturi et ) 540 (caidle Jyladl dldadl
Ge Lalaid) Cilaall g JAs K2 GG olld ) iy o( al., 1993
sany el ) Giay i L (Al-Sabti,1991;Vitturi et al.,1993)8 5 s
Dbl Aads el § 3l 3 Lgees ey L bt Ga S Sl
a= 5 palymorphism Sbasall LICHN Loaadl) b 8 o b5y . Sliaal
(Al-Sabti,1991) Slpdlly Syl Dl 2wl M g A Aa LD
Wk 2y aey Sl lasie y Ll Slipa paa jaes o leaialyy
Thoorgard and ) oo leg®  disy  Wgaaadl 4 dmae
.(Disney,1990;Denton, 1973
gl o tde Ravitudd Claual et (§k aday
Ad )Y aas e ga g ol Adeall dadll (e Clasall
3y Aalud By A0, JullS O ded A g dIS,
b Ailiae daud a3 o (Se; LS ((Thorgaad & Disney, 1990)Jubiall y
od @y ol B s e Sy (Baksi & Means, 1988)4iliag A5k Jal
o AV Ja g LA s kidney's head cells JS3 gy WA 50y Aganalal
Ssdad | feky eadlly Jaklly oladily gill filament cells  Ipaalal
Agaludll 5 aiy 320a3a)l fin tissues «WaaY! aadl y scale epithelial 33l
LB e denss ile Ty g5 3 A i Cila gl o e Jguanll Sy ks

241



i} SR
el ALaS daa Bile aaigy Ol e oaa S Gl
Gagll s e 3 oalal LAY GEY Wasid WS gy el SIS
Geandl (A oa OOy Efada 0.1 32 oy o dladl 3 piss Ay A ALY
LS .(Saygun et al.,2006; Kilic-Demorok and Unlu, 2001) 50 3,
%0.6 385 4§ (£100/Ja1)%0.1 e Gsul 3 ghss o oSe
O S gl Giing Aall s lo Jgmadl Sy /0 001 de s
Kilic-Demirok et ) sl A o 033 8/d0.02 Ze s (J20/£0.005)
ot 3ad € 4 (and Unlu,2004; Gul et al. 2004, Esmaeili et al., 2007
1= 0.5 4 (Cataudella et al.1979)pend &35 £200/adalde oy 5 4l
2334y Hitoshi Sy .(Ueno et al.,1988,1985) pesadl &5y § /4 2 5 S
Jabedl Shigall puasdl Al @9 kY e Ay A b Gk A (1979)
daacly Ll BlmaWly el 4 4 L) Al 0B 3 Slseaal
Tl o el Aldas el a5 Asisnall Linio sl 2 sl dlet

vl dladl ) g Watinl say el oS3 J slaay in vitro
""-IJJ..J*'“ o) slaadl (3 Ak fied) A8l gl Ay la Wy A g
Ml (33 (5 30 Logms (b 5 ms o 4l Lom gumd Al 5 Aol Bl
S LA iy il Slieal gl Sl e Lo el Sl o
Sy Al ekl Y (g gadl £y plall A e Cujal 0 A ) sl
.(Kofad Fisch.Syr.,1976-2001 JaSad

ol o Analdiuad daa) Clic 4adla jlaa) N Sl dagy
Clikias A 3y ppaiant b lgalasid A0S lbdea (e 3sn 5 5 4 2ay
A el | any
Jandl (3l sl g 3 gl

Hitoshi A& jlay o si¥1 (3 Spapedd S0 Alsladd) 2y jal Cind) i

el G el el )50 Bl Sl S50 piaa (A (1979) 3Bl

242



2010 Al il Ay Al agted Alde D Aaddy Alae

e lem 3 A (1 J8) padls Slie e 4ol )3 G Sipaidl dalad

Al 5 (2 3:2) Cyprinus carpio (Linnaeus,1758) sl o 1Sl 0 P

dpdl Aacla ( 2 2x) Silurus rriostegus (Heckel, 1843) 3 il 5 5ol
: — | E - :#,:-:—-—‘ —

A g Sam
Chizeall paaiand; Aaalill Clial lgde Cealidud AN Jla! plgil 1 J82

Jalaa A (2 JS3) dalitind LoV of o ol Adad) Ciieis 3
Jatiad anily Al 5~ 2 5ol %10 38 5 S S o (5 g0y
Jal [ 2550 0.1 35 i spapd S35 ((0.003-0.005% 585 )omardd oS0
e s O ga g 35l e (318 fia 435S (i Jaue ( BSmart,2002)
+ Ganid 550

Copontd 363 planay RIS Anaai) Al 2 Yo

243



gl

S oh Sl aiiie KO Jslae Aldadll 2! Caas S
ki3 3- 2 ALl Ll 2 G0 10 32 WLt (5 e o5 4082 45 524 %0.36
el a S jbym e (I 3 1l JAB daas 1) 9 iS Jslaa (e
GA S Jpta e By glitie 3paSy allafid y il Sladid 2agy 4205 Ll
Ca iy SR el B Aaks 45 5 A0 5 e A8 b &5 Iyn An e
£330 Aala ) adlpa o ey Slaad (e Jali 42 Sial 0 20N 5 )l
%d s Jslase (B Ctgly AN 5 ) oa A s 82 15— 1018 3 Caias
Sme daadl 1020 X 2 170 XSl adl 320 and 5 Sy .4dd 15 s
Canon Jisags | S a3 1700 X Sl Wy gl 48 5ud il
.power Shot 470

4550 gl
el e puan B el lghan pand S I Ol
A ud Sl gl o Jyandl s G dlliy Waea Ga 8y 38 e Aoy il
Dol ey lall IS dlew (e S
: Cyprinus carpio g3l o 1<) dad 40 giad) 4a gl |
Cyprinus carpio g3—ad o 80 dlad 40l 4 Sla f 3 JS)
il 2 g g plind hanad 3l g G55 Gy 2050 Ghses 25
J a2 « Cyprinidae iz il Aliall a6 3 (Collares Pereira,1989)
((Al-Sabati, 1986) Liua 98 b cyprinus carpio e 5l o) o) s
o geinn b Gaiay pOlyploidy sl 23l 234 5a 5 Barbus spp. ¢ 5
(Golubsov and E.Y. Krysanov, 1993) Liua 150 J 148 alliay, Uiy
L e o 8 A =3 (Kilic-Demirok & Unlu,2004 )JS
ALl Adagie Sliipall (el AL Al Alburnoides bipunctaius

244



2010 pla asd Akl Al 00 el Al A Ay Aae
e gy By U i 4y S Clnall G lay) ke 2l 38,0
ANF=88)0, S Akaiil 4 sl wuly 48 )b Silsiual

1700 X Sl ( 2n=50) o ASH dasal 4401 it da gl 3 JS2

A el sty e ie Sigisall ply e 3 JEAN e oKy LS
2n=50=12 M/SM+38 ST/A : Jul€ Lisall Lapall o880 ad 338 )l
(NF=62) Sasall g 3 32 4

Sillarus triostegus A A g Y dasd 43 Fiud) da gli-2

o Laf s Silurus  triostegus s dlaw Slikne 4 JS2)
Adadlas b Candl g 21 U gy S g5 o s (A A0 LYl
Al

245



1700 X 3.8 s 1020 X jpsan =
( 20=60) 0 Lad 40 55l cha gl 4 Js

patdall Clie pen A Blad) Slise a3 S attil) & el
A g Sila gl e Jpeaadl DA Ga il y ipa (e 5 558 3ay Ao g skl
OSa il oyl ad s pa g oad) dlany o IS e Gl D
el fans Shyipall agap iy 1700 X S8 Sl jpaadly By s
An ot Aaad¥l S G il LGN Clasa 0 1 3 g0y 35 L3y el
sl J g 127 5.9 m st ) s DA \pliad a8
—J Al HJ&s{ﬁhZS]MﬂJﬁ;@MUﬂ
el D €y B e U L e s ey (1979) 635 Hitoshi
Slela 10 43 Lw::J’Jﬂ.,JMw"_u“f-.!ﬂ
MJJGﬁUJJJI‘i"w{ﬁ ﬁu};ﬂhuhuwfﬁu
¢ 2n=60=38M/SM+22ST/A: L L oS (Lisal Gizal) (5550 Jasetd oo
Slsisall 3¢ e (Levan etal,1964) 5 4e sy Clisall p o3 s Clay
a0 4l lias 2X(4 38 o) ALAY SM Al sin 4sdy M R i) £ 301 4802
(A Syl ki ST 4 jo sl A 4ilys § T 3 k) g ) 4kl Gl

246



2010 ad Rpkdyiel el dde ) Aadly Ana

LJﬂI&—@ﬁdhp@}ad#ﬁuﬂuhqhdqmﬁhdeﬁijﬁwtﬁ
ded (Ritb ef al., 1991) a—se 20760 dauall 22all 38 5 38y & S )
Clnsall p M 32 &l L& Catfish Sy gl dliadd o gy Silrus glanis

(NF=98)
. Ill
|
Rl LI
I'lllllllll
.___. 'r. e o

UL L
II.IT'

24
B
|' | I
30

gAY e (Apa) Bigual) g g Jpaldh 5 5

 hait

Sl oy (NF) 23a] Cdaal o 183 3 (Philips & Rab, 2001) oS
A e Las goa 5 sl ans obad g (3 Byl 3gng 20 ) g i)
38 Al Wil Aas yin daik g

247



oS 3

A A gl Sl dlad B4 e S B Slie o Layy
AL L Ga gl Sy U Sl op A B
Gy 538 Cliipa o g f sdle e Liaf (Saygun et al.,2001) 8<%
dgudad Slasall o 1A S (Philips and Rab,2001)0S y «as!
Alay ol sy heteromorphic JSEU 3 e eVl o € e
Lals ClUlgall e € 8 Jual s LS heterochromatin lae (uilay S
Claauall dimorphism aa J JS5 3 #lg) e M gl i o ady
«(Kilic-Demirok et al.,2001;Al-Sabti, 1991 )4uas)

gk o i e Laa

and O 5y e e Tpanalad) Sligadl 3] 2y G Jeadll RS
Bl ) ol my LS o il A eall paf 4 saliy Lae Slhiapall 4 2y
Agnsall Lhue SlaaY Aliad el (Dla Waal 3 sl A8 Sl 2

Reference

Al-SABATI K., 1991- Handbook of Genetic Effects and
Fish Chromosomes. Ljubljana;97.

AL-SABTI K, 1987- Cytogenetic studies on five species
from Yugoslava. Cyrobios, 49:175-188.

Al-SABTI K. 1986- Karyotypes of Cyprinus carpie and
Leuciscus cephalus onentalis, Cyfobios, 47: 19-25

BAKSI SM. and J.CMEANS |, 1988- Preparation of
Chromosomes from early stages of fish for cytogenetic analysis. J
Fish Biel., 32: 321-325,

BOLLA §., 1987- Cytogenetic studies in Atlantic salamon
and rainbow trout embryos. Hereditas;106:11-17.

BSmart, 2002- concentration Colcemid Solution, in culture
medium. chromosome analysis during lymphocyte karyotyping
and amniotic fluid cell chromosome  analysis,:Site
Building;Info@bioind.com. -~~~ *

248



2010 plad 2l o sl g dgel 3l aglall Al Sl Al Alae

CATAUDELLA S.; PERIN P. and L. SOLA, 1980- A
Chromosome study of eight Mediterranean species of Sparidae
(pisces, perciformes), Genetica 2(54):155-159.

CIHEAM Options Mediterrancenes, 2009-Protocol |-
Preparation of metaphasic chromosomes from early stages of fish
for cytogenetic studies. Advances in fish reproduction and their
application to broodstock management: A practical manual for sea
bassdescribed in several fish species including common carp,
channel catfish, .. ,B/no.63:61-65.ressources.ciheam.org.

COLLARES-PEREIRA M.J.  ,1989-  Hvbridazation
potential of unsexual population, in: R.M. Dawley(ed). Evolution
and Ecology of Unsexual vertebrates. Bulletin 466. New York,
281-287.

DENTON E.T. 1973- Fish Chromosome Methodology.
Charles Thomas Publisher,Springfield. 166pp.

ESMAEILI H.R.; PIRAVAR Z. And H. SHIVA, 2007-
Karyological Analysis of tow Endemic Tooth-Carps, Aphanius
persicus and Aphanius sophiae(' Pisces: Cyprinodontidae), from
Southwest iran; Turk J Zool, 31:69-74,

GOLUBTSOV AS. and EY. KRYSANOV. ,1993.
Karyological study of some Cyprinid species from Ethiopia, The
polyploid differences between large and small Barbus of Africa. J
Of Fish Biol A2: 445-455.

GUL S.: COLAK A., A SEZGIN I. And B. KALOGLU,
2004 -Kayotype Analysis in Albumus heckeli (Battalgil,
1943) from Lake Hazer- Scientific Report; Tirk J Ver Anim Soc.
28: 309-314.

HITOSHI 1.; MUROFUSHI M., FUJIWARA S. And K.
FUJINO , 1979- Preparation of Fish Chromosomes by in Vito
Colchcine  Treatemnt; Japanese J  Of  Ichthyology
Vol.24 No.4:281-284.

KILIC-DEMIROK N. And E. UNLU , 2004- Karyotype of
the Cyprinid Fish Alburnoides bipunctatus(Cyprinidae) from the
Tigris River;Folilia biologica(Krakow),vol.52,No 1-2

KILIC DEMOROK N. And E.UNLU , 2001-Karyotypes of
Cyprinid Fish Capoata trutta and Capoata umbla(Cyprinidae) from
the Tigris River, Turk J Zool;25:389-393.

KOFAD FISHEREI SYRIAN 10:32, 1976 - 1983: GTZ
Fischerei- Entwicklung in Assadsee/ Syrian;1993 - 2001: GT1Z

249



g3

Fischerei und Aquakultur; . 1960er Jehre: FAO Aquakultur-
Entwicklung Al Ghab.

LAGIER K.F.; BARDACH J.E.. MILLER R.R And D.R.
MAY PASSINO, 1981- Chthyology. John and Sons, New York,
Sata Barbara, London, Sydney, Toronto |

LEVAN A. ; FREDGA K and A. SANDBURG, 1964-
Nomenclature for centromer posiion on chromosomes. Hereditas
52,201-220.

OZOUF-COSTAZ C and F. FORESTI, 1992 - Fish
cytogenetic research advance, application and perspectives
Netheriand Journal of Zoology, 42: 277-290.

PHILIPS R. And P. RAP(2001): Chromosomes evolution in
the Salmonidae(Pisces); an update. Biol.Rev.;76:1-25.

RAB P.; MAYR B. and P. ROTH, 1991- Chromosome
banding study of European catfish, Silurus glanis( Pisces,
Siluridae)

SAYGUN S.; KARAYUCEL 1. and R. BIRICAN , 2006-
Karyogical Observation of Red Mullet(Mullus barbatus
Linnaeus,1738), Tur J. Bio;30:235-238 .

THORGAARD G.H. and J.E. DISNEY,1990: Methods for
fish biology Ed.Cari B, Schreck and Peter B. Moyle American
Fisheries Society, US.A,171-187.

UENO K.; NAGASE A. And Y-J YE , 1988- Tetraploid
Origine of the Karyotvpe of Asian Sucker, Myxocyprinus asiaticus;
Jpn. J. Of Ichthyology;34(4):512-514,

UENO K.; SENOU H. And K. So, 1985- A Chromosome
study of five species of Korean cobitid fish; Jpn.J Genet(60): 539-
544,

VITTURI. R.; CATALANO E. And E. COLOMBERA,
1993-Chromosomes of Bothus podas(Pisces, Pleuronectiformes)
from the Mediterranean Sea. J. Fish. Biol.; 43: 221-227.

250



2010 plal a2l &kl y Dl 3 gladl Al A i daala dlas

Chromosomes Preparation & Karyotyping in unlived
specimen of two fish species (Cyprinus carpio & Silurus
friostegus)

Dr. Mohammed ROUKBRBI

Aleppo Scientific Agriculural research center- /General comniission for Scientific
Agricultural research

Abstract

Karyological information of fish are important from
taxonomical view point. To overcoming the difficulties due to the
transport for long distances or to keep fish alive in a laboratory for in
vivo and in vitro Colchicine treatment, the use of in field removed
fresh gill for the preparation of Fish Chromosomes were proposed.

To perform this study gill specimen dissected from Cyprinus
carpio & Silurus triosiegus sold in the market after the fish were being
captured in Assad lake were submitted Colcheine treatment in Aleppo
agricultural research center /General commission for Scientific
Agricultural research which has been included an incubaling in
incubation medium containing _colcemid (10%) for 2-2.5 hours.
Another treatment with 0.3% KCI solution for 30 min were applied.
Afterwards, tissues were fixed in fresh Camoy solution. Cell
suspension was dropped onto slides, dried and then stained in 3%
Giemsa solution. Several metaphase plates were selected and
photographed.

The results showed the possibility of chromosomes preparation
in vitro in fresh fish gill specimen after a while from capture. The
karyogram of Silurus triostegus were constructed, by grouping the
chromosomes into three series, i. ¢., metaphase, submetacentric and
subtelocentric-acrocentric elements, and aligned serially from the
larger to smaller, respectively. Also, the number of arms were
established.

Key words: Chromosomes preparation, Fish, Colcheine Treatment, in
vitro, Karyolyping
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