\ Ve le edslepled (a5 b 55 56 52T a5 sode 4425

"

6&.&)}3. 45[.3.0"

(Pl 519595k yl DNA o 55 cugr UV (28 4l (295 S5lv de
Sl miaw 1y P59 5 Ol 5o (Acipenser baerii) (s

F Sl 183 e dommo F8abT e (S3Yle (e dosmo o 431193 cpma M * gl 0313 pus Moo
' Gemo sl Slige
Ol ey (550318 sle s 5 sl elihos Olejle (35 (sls5 Obalenls Ml o i s g0 (55 585 g 5 K55 05 8 )
S 53 O g psle ol o 5L 5 gL s ke 0aSail (b3 pwlid Cufog S Y

Q‘ﬁ\¢&)¢$j)}w:% @))}JJ_,ATLQ&_.E:J ;_)LA)LA g)}s’- 5&)}&9@[}&“‘&&&:}:&ngj)jﬁ}ﬁﬁg?‘:};f

VBN s b WWAR/) 10 8L 53 g

ol

3T Ty sl aadllan (sl 533503 55 VU 87 o L Ol o 0s g 55 DNA L 155 ke ol 2 (a5 03L0) 5535558 (Ul
5 3o 73l 3 030l b Jlies oo o) A 03Uzl o po 20 J5 FYOV 593 LUV andl 1 (6 golonsl (135 5l el 53 Sl o
U s S 54l Vo )Y e & o la 0lej 4o UV andl S Codi g 4 o3 V1 el s 5 A o L5 5L el |
Ole e LT Cowy Aol U acwslis s (COmMet assay) adlis iaew os) 5l eslizal LDNA Cu 55 Ao ys 5 ¢S o5 Ol o g
S g 0T oy il bl 3 8 ST OT 0 o 15 5,Y Ol 53U el alasl &S0asns 53 L p ol ol - S LS
p el &5 o Ol e o5 YY/YY 21/47 adlis DNA Cy 55 Oljn e o] 53 457 A sl il 80 155 5l sl @5 (83 anl 0o
pel ol b aT s Ao 3 VY /N (35 05 Ols 5 Aoy OY/Y /DY U Ol e sl 40 5) ST L o3 00 3l 4]
)J._ia;u_g,nu¢uG\.—;g};g.ugopwu);6(4;Qﬁﬁ95}g€¢wuu,;.ui,s@ug:;audwﬁaén,ﬂ@wu
s eslinal LT al,30 5 Cble-

GJ.&? ‘CLB WwlS g L‘}j}?bﬁw\ ¢Sy LSAL&.«NU :éu\;K Olods”

saber.merag@gmail.com .0<) L5 ,uh\#*


mailto:saber.merag@gmail.com

\Feo ,t«‘d,lUuws;wu‘@,ﬁéﬂw,:6..1;41,;;;

pLas Dlaalecal 5 i 4y (S5 sl (5,505
!~ (Saber et al., 2014) cul ol oslazul o3le
)‘ oala ! ‘_s ‘j)";lﬁ‘ﬁ_w‘ DNA QS.:-“'LL )‘,_b.w u—l‘
5345 53,8 3 glast 5 (K5 sl 030 s
b ode L UV ansl K5 sle 05650 o
J_E:'- rf) oalaial S)9e LgL@A\i;‘.w.\ oslw J.B) J.q:-
Lebeda et al., ) > 55 o o0ls a5 iy 05 5
6 ) S el Sl Sae 457 ST o 5l
5s—5(Duble Strand Breaks) oT oL 5>
-« DNA (g5l Jle & (Piferrer et al., 2004)
3 5255528 G (6l Olale (555 5k ol 55 5!
(wa Ao (6 yske gl ata DNA L 15 8 sl
A gl 58 55 esle plas £ Al a5
Pandian, 2011; Fopp-Bayat et al., 2007) . L
Al J s sla 58 5 Olalenl > 3L
°°L‘@‘L?JPWMMLS‘)L"‘—<
baJLA)J_:m&)JJAV\J‘}S@ﬁjjﬁL?cM
jjgl—nﬁ 031} d““"") J._i‘w.: J_;j O olae C*_Mu‘_:
o= &l ~ (Grunina et al., 2011 (\¥aA (O Sas
U5 5195 5l ol 055 03,8 b b 4 5L ) skt
il oo Ol san 5k VU (65,0
J5 5,595 SN (comet assay) dlis iowiw
S3lw Jsd e Wl 5 e (SCGE) 5 a0 slg) slw
L e Jobw s gl axiy CuSKs 5155 50 ol DNA

= 5 ol sy Gdal (B Ol s 1) 4l

.

dodio
Olabe o3l glst o 5 gauds 3l G Olalewls
¥ L Acipenseridae o3l sl ¥ U T azuly 45 03 5
«(a— & Y) Huso «(4— 5 \V) Acipenser ..
5 (a ; S v) Scaphirhynchus

o5l g5 4 (a8 ¥) Pseudoscaphirhynchus
5 (45,8 V) Polyodon .. ¥ L Polyodontidae
Yor s> 3 LT .acib s (4,8 V) Psephurus
T 055 0d pl 90 5 Lladl anw s J o O s
—05 STy anslsl 134665 b g o3kl BLET L ki
O el SIS S VY Lol J s S
5145 SV (Fopp-Bayat et al., 2017) 3,05 3 s>
i oab L 55 55 0ler 53 Olale ) 65TV
deo 3 AD 5 Ail e ol a1 st 5 e 55 Sidd
Jds o (JUCN, 2010) dzeus o1& ks 5 LT
L@T&,)ﬁd@\(‘ﬂopmu%umlf
Lol s 5o LT oy ol 5 28 s s o
g Sl Al 5158l ot ola ans s edd J S
Wei et al., 2011; Bronzi et ) s g )lsw Cvamw
ot ey Bl Ol L o gas 4 5 (al., 2011
Takahashi and Officer, 2010; Williot et ) 55,
.@l., 2002
Lo ¢S T 4b 5 33 S (Alal
S S L2 G 5 Y Gl ys LS
by o s 35500l 355 0 s sLa T
5 Okedl 5o LSS 55, 5, T 5, (JISSL
Sl awy) Sl gla A3 5 e G S0
LT s Obalel Sys m ol 58 5355
ssde 55 -l (Williot et al., 2001) ol 5 |

diy sy b b s 45 Olge 4 Sl



sl L s UV wnil -8 5 5 e s
oz s Losle W i (S Sz b 8
SGLE Sle am )y V0 E0/0) OT &l 4 s
Ol s 4 ool OS5 55 ol i lw GNRH (46 ) 50
Dol ik jo 534S dlom 0 53 53 0 8 hST0 8 Ja V-
o3le W go 4 O g0y 58 obiledl ol 7 51 dny 5 7Y
Aol gl o s Toslinul iy dlas =15 s
L Olejas) o 50 &S 03 GNRH 3255 ¢ 5 (6 e
05 sASTp S e ¥o O 4y (o3l U pn 53 Gio 5
g 51 S 5 p ] e 238 S50
WO 5 Slins, ) dus 8 Jlasial osle 5 5
S e (Pl 31 el 2 (o B+ O 5e 4 (VYA
a3 P gles ;50T ) e Ve aS s Sl s
odsledl el e ¥ 515 (eSS 5l 8 S
2300 593 L Ssa Sla leslinul Ly cdlisew mle
A3 Sl 42830 oy dids
o:uulcﬂiéju&)q.?d\iwébj\
S o 5K Jlas e 53 Lap ool 15
¢S o O3k UV anl QUL s b s 5 L)l
I (B3 el Sbile A ST 1Sl o L
e e 53 p el VOF XV (6 s alens
o db 38 p el 4 5L UV ancl QLG 6l e
L Jloamr mlo 512 oo +/8 Ol 4 pl ol wZon
S J12 53 UV ) ad sl p sl 51 (o o/
By fo eV G g e (SLOTIY LBL 5o
AU B 358 o p ol sl oS s
S s st 4l 2 0T 55 UV an
J;u;\‘}_pudu;j\s;usfaomr{;l
Rt sl (G 62 OB el 4 4n

a W@;)béou\.&:ﬂqu}l’u S

...Lglj)",:bﬁwlDNA;.,;_Jéu‘g;?UV A axdl gy gl g

Collins, 2004; Simon and ) S oL 55l 4 5»
S ol wl ol skhea 5 (Carrell, 2013
e (61 adls e 510 2SS 5 58 el
a3 o313 UV ol 3DNA () 55 Ay
Al Jraiw Godl . Coul ol eslanal Olabenls
L a5 03 50 gy Sl el &S o LT
Dietrich ) ol odii slgrin Olale 5 ¢S50 €
53 53 Jele (et al., 2005; Lebeda et al., 2014
43555 54 93 p el Z W Ol ol (AST 5L 5
0315 = 3 S 55 O3l ) il n OF G &5 5 o35
& 1,5 (Cabritaet al., 2008; V¥4V ¢ ;L.
5 i Y B U s ol 2l sl
el 08T Jot i JalSS 0o O g 55 plan]
e i S 0l aS Sla s S s s
O 5 2lS a3l dms 015 o0 Liyls GY b
(Cabrita et al., 2008) /> el 1 bl o)
Cmlin o ol G ol pladl 51 Coua
e DNA (505 g UV a3 o 5
o3liul b 0T &5 o Laim b Ole jad (6 e  otlols
sl Gldlaa s & s CLAS @Il reew 3l

o n, F
Sy sl

by 9y 9 lg0
Sl 53140 Jlw 2355, 55 (o) o]
el oy Do g 153 (S5l 5 2SS
o3le W o &S 1S3 p s plonil 5 (5L Olalews
S o CahS a8 Uzl alewl e kST L
Al (GV) Slea Chad & arlgn bl 5 0T gla
ge 5 mmen 5 (VWY (B 5 ag) 5 S

50T ol C3L 35 S ol (6 o (Alosl



\Feo ,t«‘d,lUuws;wu‘@,ﬁéﬂw,:6..1;41,;;;

i byl M@?t s Ca2t i g le (PBS) Solins
Voo L Gad odipl) d e 51 a5 So Yo e
Fo) (Lo ys +/V0) ool ogd abis L 5,87 2l S
(Lietal, 2008) i3 8 b ylses (51 5 slo 4 53
3 93 4 Slm s S VY0 by die ol
oLl 450 2 gl p (s Sea P on L) S S
S = S sbay g 25 Ko 8 B
Ssane 033 b L 5,ETL S 5148 (glosbaw pY
Al e g ekl o kili g 8 55, 5l (Lo ys V/Y)
Cgr goddobilig LY U bd) 51 e o ¢ um
Gaz 3 +F) Jlowde jo azds Vv Sl 4 Oldatas
S ey ciie pl 3l e i S 415 (01 8 sl
oo gl S sl oY g el il d )

25 M) oS4 o5 3L 53 p el (SLaS 5 oDy s
NaCl, 100 mM EDTA, 10 mM Tris, 1%
¢S 9 036 (Triton X-100, 10% DMSO, pH 10

B T S A L
3l 55555 S EKb s 1 sk lapY DNA
(0.3 M NaOH, 1 mM EDTA, pH 13) L 3L
CS o yebiie 4 Ll i osls Hl 3 ards Yo Sde
Sds ol 3 e DNA sils a S Slakas 051
BSTEPR-ESPRPVIRS ( JURVT USRI
als ysa 1, 5300 mA 51 Vem-1)
L 4ids 0 Soke 4 b a5 45 e s bapY 55585 S
OT 51 e 5 (0.4 M Tris-HCI pH 7.5) . 5 5L
S 5o 0305 ph s i HLgs hie T L
5835) B i Ia O slomas (sl
03 S B g e (5450 . (1Y) 0o
RO SN IR E SRRV PPRC P EPWES
L lad) e sSns Soo bwy LapY (godtalin S

3 0> andl ol some lab 1 (58 sl slate
5SS giwl g od i o3ls UV glgn ol dsbM 45
31,8 ol a3 F (glos 43 5 b abuy 0,5 3 b
A3 £ eSS

LUVG-54 Juee UV oY 51 s ool 3
UVP oS b cstl S YOF o S 1 s J b
33 s Sesliul (CA-91786-Upland) LSS o1
Gl A3 G4 5 Gos a2 and (liéﬁ
aids ;38 e L Syl Kb eS8 s 0 !
Ol Lo i ade ansl L2066 As osls &S >
2d G5 p el LUV e dhols kil Lgo ol oled
Aol s UV anil s Gus s e Sla VY
,\_.:g;_;@,.,—.,d:;u/o\”,_i,ﬂfw,;@
Ol sl e (85,51 Olo 3l 53 0l (6 -8 o 3100)
Sy ol UV Gy e ou s (WWAF
i s (Y0 A) 01, 5 Hassanzadeh Saber
Joolsh 53 0l 5, p el (S5l PR3 68 e
oore 3 4B N0 VY Qe e Calibes e
ESS candl e a5l e g A esls 13UV (Y
Aald oyl 4 505 50 b o 31 andl ol 45 5
23 Olazen 5 sb & p el &S o5 Olje L5l Cgr
Sl 2B Bl S s 2550 2 5Sns o 5
JE Py Y R Py [P PP SR S pu
Aramli et al., ) b sdsee « (OT) 0dS b J gloes
ax il Glap el &S o AT owis e 5 (2015
JS8) 5 8 ey dals (slap ol b e lin 53 0y
O

S5 m S bl plasT sl sl
Yol cadls etn b 555 5S35 S sk
AL A ke 0 L sles 2 5l p el 450 25 So



alsiog, 8 L 0T alin 5 gline slajlog s
sloles 53 Sl s G W awslie ones
O LT S 5 dala L OT dslie 5 45 shle Caliies
Ao y3 A e 53 Hlme Ol il oS Sy s
e mm 8 (o st 4 b oslinl (P<0.05)
La sl B8 S b 51,5 5 g 8 5o La sl
55 .4 eslizwl Kolmogorov-smirnov ¢ 43T ;|
2 GoLT dmslie yokaie 4 e 03ls 03 e )50
4 oS sl T 0e5T 51 s Sles 53 oy 8
03T L aos S pslaosls Kaa sy p il s
C—¢> 9 Test of Homogeneity of Variances
o3l STl 0 ga3T 51 UK L s oy S anslie
33 e 5 eslizal L LT (sl LT oS s
53 5 5 e s sad s S 5 ¥e il s SPSS
Comet | 3le i 5| eslizul b A oslizal EXcel Y- v
Loy (alS gdlis Jsb tewiw (VO asusSCOME
Jsb) (OM) 5ol esls 5 CwlS cdlis ;,sDNA
(a3l &S > DNA ss 3 x DNA (g gimme (4l
(’l'?”" (Shaliutina et al., 2013; Xu et al., 2013)
s g
Pl
0310 UV p sl 9 036 p gl &5 o5 oy
S o5 o135 ploml Wgo 036 p el O
YIA S o8 Sode gl w9y S 3 Loy A
oSe e 53 ol VOF X V0T (SIS 5 436
bl Sglite lajles 53 () Jpde) b ol
VO VY A Fr o laoke) 5 cedd esls UV
D FD X't 35 4 5 6 pm ploali Mg 5 436
Uil sl ) S LSS ad Aoy Ve 5 T

R

...Lglj)",:bﬁwlDNA;.,;_Jéu‘g;?UV A axdl gy gl g

ST S8, (Yepg mI™D) dsleg o gr it 3t J gons
5 4lsl 45 .(Pérez-Cerezales et al., 2010) Loz
LS L o oy JY 0315 515 5l ey
L (Nikon, Japan) Cow, s o sSws S
o B Sl 5 s 550 ¥ X i
Caliten aand Sl e Sy Soo 25 53 5 JolS
(ﬂ\a,ua-—\n sldad g ol (g yls p s sed J o
Sl aliie Gladi god §I GLE gen Osdy 5 LS
(Cabrita et al., 2005) L Szl U5,

Ul el 1 eSass Jlastal 1w
S 5 S5 P ST A el Sl
Cod sbaie a4 s Salsl S 4 dob™
oS Ve bp ol Sled oS G Ol 5 S0k
oS 5 (8 53 5o 40) sl alenly s |
@AJJY;\MJﬁ&\fjacuo\ﬂ,
Do L o 5513 a5l 3550 (Sile3l) e
53 03kiul 5y g0 halasT (lales lh dnylie dals
=) 05,8 55 Jols Glas ® g3z 03) e )
L oW 5 6y (Al o> andl p o)} A3 shla
Hao, Heo, ) 5las & (U ul (alonls oIl S
(ﬂl)} A5 ka3 o e =Y 5 {(Hoo, Hizo, Hiso
@wuguwﬂsﬁ_ﬂ@wugu
3 dm Lgas 3 1ol ) ccals Ol 4 (U 2
o (YOY (alSh (63T 5 (6 eiagS) sious
o ol QLI gt 4y s sl 5L S
Al ST slas o ol ol s sl JUs
doys sl ol s e (65 o3I 0 el S
.st@w@jﬁijcw

02 S e SOLaT Lo 5 4 e skt o

°"\-‘;°3‘5M‘rﬂ‘£§)ﬁ)l{%u)¢§fdo‘}:‘



\Foo )L«‘J}‘ e)u‘rhéjlinéd)}ﬁdijj&Qﬂ

_.—ML.'S.N:_M!

d{ﬂM)J'/.
-

Y 7

e 025 5312\ ?):'u\

9. YV

Sl obre ol uals b ods 0315 UV sl 57 5 o5 gl 1Y IS

M ST E STt ol 3,
A ¢S o Ao \
A (asb) &S o Ole \f
No¥ pH v
\0Y Y gousl ¥
VY- (A (ko) o o
V% x \? G oo 2 53 3,U0) (S5 2
\\vAng (A2 y3) Sy S 5o ol v

olej 3 CoalS s Jpb o S0le gl o

e B S 05T oll 5 Caliie (sl
L5yl ol 5 (P<0.05) us sdaline (5,LaT s
Olej 53 oy andil pul 53 CalS s b ok
Gl e JSias 10 5 1Y A e gl
Jsb Ol5e o e sl 03 5 ol p el 1 2y
aad 8515 ansl b rma 53 el 53 ZalS i

oMuﬁMurﬁ‘)bOTdﬁf}@U\b' Sde

D WS o a5 5 S e s el

)J‘UVM\M(ﬂ\&K}\}u&J&AJJQL&)

C»Sf}ajﬁ-%u(ﬂ\quwbéfﬁ
.C,..‘zb}l?w)

dall o 20 30 p gl DNA Cu 55 Ol a0
ol ol H1 3 UV



(Y Jgdor) Sl ails 2531 CalS” LS

...Lglj)",:bﬁwlDNAgﬁjéu‘g;?UV A axdl gy gl g

Job 0laj a3l b cabol s ol s 8

Caliee Sl (sla e 55 CalS” Al Jsb ke Y s

S e O I RE W | SO

Y AV LA \O/8 £ /¥4C dals

VA/ZAY Y&/08Y AR RTAV

Hso
YY/ANF Ya/PAY BY/+ Y £ 4 /yyaD

Heo
QF/Va) YV/AVO DY/AD £ 1/F0%0

Hao
a¥/VD FYANY OF/OF £ + Vo

Hi20
YV A Y4/ 5Y SO/FYF £ \/vY2

Hiso

AL o e g S ey 0l

(sl WLs DNA do s s 5 5 odaline adl
Hoo 5 Heo sl slas 55 s 6015 (mme slis
DNA Ke.Sls dwys 5 (P>0.05) sl 3 5
(Al 5l =8) Lajsles a5l 5lad 53 o) 53 p el
o Ola) Il Lol gl bl o g a8
ol arals il 58l AdLs DNA tp s i 5ok

Y Jgu>)

3 CslS JLs DNA s s u:i\:" duws 2o 4>

Ol Sl O ge )T elel 5 Calibes gla Ole
o=l 55 (P<0.05) ui sdaline (g LaT Hls e
ol 53 CealS U DNA 0l 5e  Kilee Ll
V0 5 1Y A e ola Ole) s el ansl la
asﬁMurﬂ\)'lMLg)\:ﬁJﬁiq@U

10+ 0l 53 CwulS AL DNA - Ol s o i (Ol

Calies Sloj glaslas 53 CwlS” Alis ;s DNA us )s Sole ¥ g

S Pl Slek syl gl ls

YA/OVA ATV 4/ Y £ /A0 ¢ dali
AYFIEY  1/AVANS Fr/F7 £ Ar D Hao
AF/+08  Y/Y.4F0 YY/VA /54 © Heo
ADAYAF < /YPAVA FY/YY £ /48 C Hao
AAVYY  ¥/0. YT ALAERN Hizo

AN 4YFFFA FAAY £ 145 2 Haso




\\°~~)l«d}lUu‘rhsj'slidugd)}ﬁdijjwl;qﬁ A

sl arls s 8 sdalie 456100 0l 4> OM 53(OM) Iyl asls Kl aslie g
(Al 3l &) Layles 4 51 Hoo 5 Heo Hles 55 5 Ot 1SS 03057 bl s 5 ke gl Ol
Lales 4y U Hlas 93 ol 45 6y sb 4 35 S Ll opl s (P<0.05) i sdalive (g,LT Lls gne
L el s ool s dzbls (6l e oD 2 odss anl Gla pal 53 OM astLs Sl
a5l ol sl Lasls s ysb 4 Ol 5 Golsime K5 4100 51T & e gla 0L
(F Jsdr) Sl 02l Ol e o e Sl 03 93 Aalls ol 1 i

Ciliee Slaj byl 53 OM asls - SKke o i

S e Jila o SKlek skl o s

VAYSAF /e N80 YRV G
VIYAYA  V/+AVSA VA + y/ard Hao
FO/MEY  +/OVOAF WIFF £1/54° Heo
OF/A Y /A YPAN \O/ A /45 Hoo
VAZFRY OV /YAR WO £ 1 /¥P Hiz0
FA/AQF Y/VYAQY YV/YY /458 Hiso
8 JSt 03 UV wndl (55 aliine sl b P gl (531,35 (Sl Jghes 3989 I
el oukaT (5 - ) 5059 551 ol oo T Sy s 5leas 45 503



...Lgljj‘,:bmlDNA;ﬁjédg;eUV A axdl gy gl g

4 e (C) (b b ¥ () cals ((Call) L as ansl Calides a0l (b ot o3ls UV 5 ualss rﬁwl 23 dlis Jlasesd JS&

(sl o 09, Yo s slas (wliie) [2l asb 10« 1(5) 5 2l 4l VY (o) (L2l adb 4 :(5) ¢ 2l

B rme 3 OLa) BU 5 G (s s she &

=S S S (Pl p el (655 2 UV andl
S oM Lo el 1,5 UV o mn 53 g
D aS (o § Oy s il aleul Saiu
Sless 5558 e ol (5 5)L SlisbojT ~Has!
23 W 0l5e (0 J5ux) el 55 g as S shla
Sl dals 09,8 L 5 KaSH b asshls glasles
oime 3l (P<O.05) Wi (63 ine Sl
Hao dshls slasles o 5,Y s 5 Olime 53 61

3329 Hio s Hoo slayles w55 omen s Heo

A Ol OLes 1 S0l S !
dsly o ol a1 513 Ol oS ool DNA
5 CaalS (s s b Ol a8 L 503 Ol &
&9 P<0.05) b oo 2ol 530 s 55 DNA o s
s 45 03l 0L OT 3 o s 4 S 5,8 |
3 2aS (" eaa) ms ansl s A s
il e b Ol b

4 Mghly Soled 3 A 9 W wesd
il slodd () @ o 59k



\Feo )l@.d}lULJ»‘V.MJ'SQJngLs);ﬁL;}.Tw)Swl;q;J

LS‘J‘J)L“:'.: CJ’.’.‘)b oJ..?Lq.“él{))‘Y sldas 34 LS"fi‘-l
M‘ﬂb@)j—ﬂ@jbsféu\.;j&hfjw
M@ﬁj\m@uj{wups,\;&'@ﬁ

REER

- slasbes sl b byl ol s (P>0.05) il
LSl gyl —me M Sl el S g Skl
éu)l&.:: J‘:’.l—“' l_) 4_.“{.\.2.4 2 H90 ‘)LA-:: .(P<005)

@_,é];)\):.aL;\)\:jj‘}/licwszébb.x;}liu

u&héhobj)b(.4\._.3}13:\.%)a&a:\bUVM‘)Muéu&r})brﬁ'ca_ﬁjcww)bwunia Jods

UV ail 2l Ol

T Ly CLEJ R (i) sy
VAR o/ /YA v Hso
YE ) ACYAZ-RYAYY 7 Heo
AERVAN INAERYA 9. Hoo
N YV/Y £ /YA Y- H120
VYN /Y 0+ Hiso

S0/0 £ /¥ VN vF dals

31 el 055 S5l Jlod i 53 2 50 UV ans
1y 6uu DNA I Sl jlaie ol o San |53
o PV slasss oo S i 0
S L OT &5 o g o3ls ki |y p sl (65585 50
Don and Avtalion, ) das s 2alS > S
Ul 5 st 4y IS, by (1993; Li et al., 2000
s b el 31 035 e (32555215 (2 03Le
s 3505 o3l & g mal 5 5 J e S5
W la,l 5 o1l S dai s &S Olalents o
Js an oaes Jlad o o8 05 gl 3l oslisnd
4S5 Oliman 33 8 o o 5 &5 5050 p el 3508
3345 U S a5 (Y419) 01, LS s Meng
(5 I n gp ol CohS 5 a8 D391 b s
oslizal & o5 2 S5 JLtb b o el 31 015 08

.D}A-s

&

Sx
L 3 Sy ms T 53 UV ansl s 8

2esle i W5 Cgr OL T ol 255 (65l
45 g ol 1Al o DL 5T Lo s Olalenls
(5B A g 53 35 e 0l 535501
S LS 00 it (sl e 3 S35 LAl
“e bl O sen GlagnY e 5 5 Lo
Olalewls 5 s D\ (Rougeot et al., 2005) 33 5
e i 45 AN Il s saai 8 0l e
6“3}?;;:1}1}55}1@‘"%‘3 o3l c.:alf)ju Coni=
sy oslinul LT slaas & sl ,s dly s
«Wl (Grunina et al., 2011; Saber et al., 2014)
3 prel 535 03,5 b b 4 55 5 55 8 G s
S plaws plpls sl YL (65 5,L Ol 5 Ol jen

omb b s e bia 55,0 UV Culia



ARl

UV el 0500 Joe ase is cleal, 5l S
&S i Ol jn c0Leale el DNA (5510 JLsb 8
23 &8 i ralS” Jool Sde il o 95 5L e
r_?pJ_f&,)ﬁu!,;u“ucmuvrﬂ\
%;J\,¢ﬂlDNAL€;u4§¢M!\,5}:uﬂt
S a1y p059 ST 5 S o s S A5 0
S sl olias (Yo o) 0lSes s Li s s g o )
s UV a6 8515 e
W,aur,,ﬂ\)%;%ﬂ‘.&j&,uu%ﬁ
3DON 55,8 e 155l el DUd &S e b
Llg o UV anil a7 s S 4Leb! (144Y) Avtalion
503, gzl (83,058 511 1555l el 5y S
Ptz 9 sy s LA o A el Jele
IO IV D W - s | CE S T U A eI
55 SIS e ;3 (Yoo V) oL Ses 5 Xu
A5 S o Ll 4 ol 4 (Pseudosciaena crocea)
¢S o UV anil b Ode p Sdd il 3l L oS
bl R 5 p
el kST S50l sk 4 el gladle 5o
e sla et L (&S o e Olaleuls
Horvath et ) lalis o 50 Ol e o) p O e
DNA C_ 5 «@l., 2008; Dorsey et al., 2011
Ciereszko YAV ¢ sl 031 e 9 (S 50 55 O30 ,)
Ol e sla oL 5,0 (et al., 2006; Li et al., 2008;

oS d ST LS 5ol S Csilas sl se
Shaliutina-Kolesova et al., 2013; ) (ROS)Js
«(Dzyuba et al., 2015; Aramli et al., 2015
Horvéth et al., 2008; Dadras et al., ) CLEJ b
A5 Obabeany 5 Lag,¥ CoiS Culg s 5 (2014

ol 3 4> 5,5 (Glogowski et al., 2002) 4%

...Lglj)",:bﬁwlDNA;.,;_Jéu‘g;?UV A axdl gy gl g

J;uj\g}_;rﬂtﬁﬁduﬂbuté
et LS o el LG Sl ey 5 4 (oS candl
St 0T CBle U p el o515 S1sk o0 0T
O LI UV el oS Sl S el dg s
S Ll 358 b glaaY 3 48 515 sles !
s o SV 55 o ey andl gl o808 oyl s
S il ol LY 5 155 gl el (g5l ans]
Lebeda et al., ) ual UV I ool Cdo slyls
e 51 S 0T Cbile b p ol oS5 S1.(2014
DNA _SKeuSa s (6, Satir il o) (il angs
Raciar S 4 e smiys 35 gn Sl ol
e G 45 e (S 5 0k el S
Dietrich et al., ) aab 5 55508 ¢l o cwbio
(2005
j\&gup\)ggrﬂ\éﬂmﬂ
Bl 5l i (S 05 p g0 S e
Oir 5 I o Lol 5 coman 5 (55505 58
a>,5 Ll GNRH 5_1)}74_3.,\_3}46».5@\;7
VAL O 5 wbLST) ) 5,0 Ko &l >
Sl oY Ol Ste B o 5 p el Jlamital 1 ey
S o 5 UV 4l 4 0T 25 13 2 20 55
OF 4uslis 5 O )b Lames 53 0i e3ls UV p
38l 09,8 53 2 53 p el 65T o5 Olpe clali |
23S s ialS ool LSl el eddies]s andl
Aal p el 51 2t (51 m 4 ok 0313 andl o e
554l Ole) Sl 53 S oo Ol Jasl 3l 5 g
S prlw a S anl 55 ol (5,851 3 6 pna
G Ole) s ool 45 w5 S candl b (gl
3,85 e andl (WL Ol o i Ol e
15,8 Ol e (Y1 F) 0, Kes 5 Lebeda a5 olowan



\Feo ,t«‘d,lUuws;wu‘@,ﬁéﬂw,:6..1;41,;;;

Mp‘@,ﬂéu/;)tj,;f?vv S
23 fu i 9 F W Ol 5 &S o deo s Sl loni
B P |y il Sl o e S ble sleas S
Sodes (Y4 4V) 01, 5 Fopp-Bayat ..s 5 e
,;o;u@ug}g);ﬂ{&pCﬂt)at,w\ﬁu
Pl 53 525355518 QLI sl o (sl
JERCR D P PRI R R AP N
oS5 s Cadse Lo s (o 45
Lebeda et al ) il & slize Ll 55 oo ¢p ol Ctliies
anllle 5 4> ,51.(2014; Lebeda et al., 2014
Jed b 53 Ll 5 s 4l 7 Olej ks o S50
asb A oTHLS (Js sl die 4 DNA (gL
sl 2 AaR]

0555 3l Jb b 48 8 o) g 2 5
Seslial b 0leS 0., YT J 33 (ol s 54
(Y44 0) 01, 5 Dietrich kw5 UVC an_il
L 4aJLs DNA 0150 700 45 43 § as i
g il U 4ids 0 Se 40 0T S8l
gvﬂ\rﬁjdjudwﬁbtg\ﬂghujw,;
SNl o ple onl 3 555508 W slate
DNA (55, UVC ol sla ¢ 58 (555 2 6T
T AL ST 55 s 5SS (sl andllas p el
koo Sl el bl o e (SR i Sl ad !
P e gy 05 DS 5 5 06 g S
= DNA L 5 s Ol G b 51 05y
(Ravanat et al., 2001) s 4

DNA 55 ol anfllas 53 4 5 o 5
Ol on 0352 o3 8 Olpn 4 dali o 8 55 dlis
S35 = (YIF) 01,Ss 5 Lebeda ) 55 S

\K >3b)5H>L§P|@wUML&cﬂH}}QJ

Y

DNA 55 1 ctomiw 48 en 0557 b ilad S
Olalemals ol 0313 51,8 UV andl 5 jme 3 o o
Dhari 55 Ol g LB Al i s 4
PR BLNCIN PE ¥ plasil OT (&S™ oL5)l 53 g
o ) sl (Y F) O, LSCen 5 Lebeda aalls
UV anil 5 p el DNA 0lliS” o 5 ol ol 0
A edle Ol e o (glacd o3le 0 2 (B2
3 5255588 G Sllas 55 p el DNA oS’
ol a3 & & oo Olalansls
e 3 el 4 9o ol aalllas s
5 U3 DNA i s (oalS dlis Jsb Juls dlss
Al Ll a3 8 ) 2 (OM) 55l asls
JUsDNA (s s add o o g <0, s Oladlla
Ll g5 o adl 50 ol (Sowmithra et al., 2015) !
&S o Aoy of et 4 |, DNA S 0l e
JUd ol Gl 2 oLl (2 2 Ol 4 p
(Dietrich et al., 2005) Ll o5 me K55 ol
by 570 la 0l Suse s adlis S Jb
5 L DNA w55 eomen 5 bjled plo 0 S
candl [l Ode 95 ol 5 aS sl Ol sl e ls
s e sl = DNA o 5 deo s VY Sl
o PSS OT &S o jl Lais b p ol DNA (650
O e Gl 55 487 5503 O3l Ol g5 oo opl ol 2L
S8 Ao y3 WY cadlis i g p el &S
OT =551 5 Lo rne 53 4t 4r Sl eslizal L DNA
Gl b e 55 pwlie oS Wil 5 o UV aniil 4
S e Plosli el 3 4y &S 25 015 L DNA
sSaber bow g a s S Oy aallle s il
M_,,,lp_;;é;ud@ﬁ;,;(m?)obdﬂ

QUVM\&ﬁj\}fﬂ)sgéﬂ@wU



W

SUV it s Lol Ul e Lasles L
35 0315 Lo 0303 4 p el by ) i e

SalS UV an sl (s Sue il 8l L
Sl S s Csls sy W do )5 53 (o s
S o e 534S U5 S bl (Yo e) O LSKes
503535 T o o sn UV il l (5,8
A il S R8I ST 55 e p 530
et M55 5l el (Sl 36 5 0 2 35 ST
Slaz 5 JB Al o el e Sulg 55 5 39,00
o S oa Ll (L) La o5 S leb O
72151555l sl candl Sde Ll 3151 (A6 o
ST 3 o5 gy 3 il el 5 03 S S e
$lo B ool )38 o Al S
Ictalarus ) als 4 Jf «(Pongthana et al., 1995)
= L3 L (Goudie et al., 1995)(punctatus
Luckenbach et al., ) ,.ss (Felip et al., 1999)
osdalin (Piferrer et al., 2004) & 4,5 5(2004
ewlodys 5

52 30Y 5l Sl G 8 Ol (g 0 2
s 53 oty DL A5 s slasles ST
50mOt0 . Aib s p el DNA .y 55 5 UV sl
S Sl oS Cls HLgbl Yo e 0 Jla s ol
ple odias DL A shle Hlas 53 o 50,85 5,
- o b ek esls UV gl 36 Ul
Sl sl s odaT s g 5,¥ oS sl sl
S g S shle oy hls canlllan oyl A5 sl
p_u_.ﬂﬁ\du,&ﬁ;\jwujswowﬁ
VanEenennaam et ) tiw alawl ;5 gusghla
(T s il x @ alaks A ,on) 2w c(al,, 1996
Fopp-) sU ul alwt (Omoto et al., 2005)

...Lglj)",:bﬁwlDNA;.,;_Jéu‘g;?UV A axdl gy gl g

Sy oo b 4.l 35 s DNA  SSls i
Ll i s 0 S e el iS4 S
5 il e L) Wl (3L Ol e 4 (S5 55
Pl 0k ol 5o 65 Vb De gl 4 e
JLis 0 5 LS iyl 3l Sl 355 (IS
= DNA Ko S5y 565 o tals T
Bl p el 5 o Oljon 5 CokST (Sl 5100 8
AL (p agr G S e )
Sls 03,5 anp by yo b 48l am s
sl S candl (6,8 513 6 me 53 Ole 5 andl
OT 3348 3)l3 55" K5 0 3" el & S 3Lk
Ol 5 andl S (a3 L s i S aile3l Ol s
A gy o 4 Bl (o SRR gl a8 e
= ol (Sl Ol 53 LIl &G dm I
LS S5, VT U3 53 (6,51 i 33,5
«(Dorafshan et al., 2006; Chourrout, 1980)
Onozato, ) (Oncorhynchus keta) el oale 5T
(Dicentrarchus labrax L.) oL s L« (1982
Sy 5 Al (Felip et al, 2001)
Piferrer et al., )(Scophthalmus maximus)
Pseudosciaena ) 8,5 5,5 515 52004
alie 45 (i sdalin (Xu et al., 2007) (crocea
EA W) fol mls Ll (55 Al L
i 45 2l e Oledl addllas oyl 55 S shle (39
LUV a8 g m o al (5,8 515 0l
Wb e a @,a,uu;;u/u,,,g.fw KXY
ah e S ol s sl 3 ST sl e
g5 02 LB Ol o SV il e 5 5

3 dle L awlas s andl 06 Ode cpl 55 A5 sbla



\Feo ,t«‘d,lUuws;wu‘@,ﬁéﬂw,:6..1;41,;;;

e DNA (oSt s s 6 s CalS
‘@,_asjct_a&u,suupﬂ,o_ﬂzjdw,;
e o @fj_:ﬁﬁdjjf\‘av an il 593 cp g
@fﬂd:;uo\,,;:ﬂfvv;,upgu% ole
audwgsﬂgwucﬂ\@\ju i
S5 o 5255528 SlWllas s Wl 0 (S5
sskie 4 s eskepled #l A g s L Olalenls s

58 oslizal LT ol ,al 51 Sbli

Sl ol
23 55l 5 55 ol 0 1S )
G il )3 48 o S35 ol Lo g
S s S e sl | o) LSes Colg

.bb)f@

&b
Ay “p c_,:L.a 03l e c.ui (S p s Q\)b\j A
4 0 Olale oyl Gl ST L5 sle s

AYAQ "6 cwblf)ﬁ ) 4&‘5 c.r c&&&ﬁb)ﬁ: Y

Olse as sl il (obsls ale 355, 5,255

O G WY BT Ol o olale isles

j}))_ﬂ.).tc)j_;:lﬁc.(scwc.ccwblf)}.; Yy

Oyl ,— “p v sl e ) 0 (Pl
T R S P S U N NI I
25555 S o35 26 IS ATAY
s (Acipenser persicus) |l alul )s
O OLadss duaw 5o (HUSO huso)  alals

.W V' 'd‘jf,‘

¥

09— 033 Al (Bayat et al, 2007
Hassanzadeh Saber et )(Acipenser stellatus)
(Acipenser nudiventris) _.s alewb «@l.,2008
—=dT 53U 2wl aleub ((Saber et al.,2014)
Olals 45 o (Fopp-Bayat and Ocalewicz, 2015)
(Xu et al., 2007) 5,58, 515 da bys
ol b slew| ;o (Piferrer etal., 2004) & 5,5 ale
S5 g9y p iS5 (TV) 0, Kea sPan 5y
503, ealiin |y S 50 Sl ales S 5l sl
S8 Lasless 1 (im0 T o 0 5 (sla g, Y
5 (VAA+)  Kashiwagi .y s 51 Jlsd asdis
S U 5s S Olye (1444) O, LS 5 Yamaki
$335 4k g3 g JolSS Jl e (b 55 ikl
gars 3V U esan¥ adsl Jol e 5ok s 8 5l ey
S ot S el (s L 2 e 0 40
5 LAl 1 53 L1 A shls slas,Y )
I35 5 edalis (Oreochromis mossambicus)
Ol 1y es SKnSs 1l s Sy T
OIFU ) 5115 5 adis «03 S Ws 53 5 Lsls
Hlgbl iime 3 2a (Varadaraj, 1993) s s
pls Cdny 15 (o bl i aS Azils
o>l anig le Ol b ok g 0 L
Xuet) sl Vi e 55 b sl 5 oy 51 50
.al., 2007; Hassanzadeh Saber et al., 2008
o &S Azils Hlehl (Y+)F) Omitogun , Olaniyi
OLs (i gbls slaog, S 3 Shlajl Ol OLS
il o 155 gl l Jge (S5 0 Jlab b oulias
LaS i 8 Jabtn deols s bl

2348 5,8 0l ot 53 by oy Gl



Vo

12.

13.

14.

15.

16.

17.

18.

19.

20.

Ciereszko, A., Dabrowski, K., Froschauer,
J., Wolfe, T.D., 2006. Cryopreservation of
semen from lake sturgeon. Transactions of
the American Fisheries Society, 135(1),
232-240.

Collins, A.R., 2004. The comet assay for
DNA damage and repair. Molecular
Biotechnology, 26(3), 249.

Dadras, H., Khara, H., Noveiri, S.B.,
2014. Effect of sperm pH and density on
fertilization success in Persian sturgeon,
Acipenser persicus (Borodin, 1897).
Comeparative Clinical Pathology, 23(4),
975-978.

Dietrich, G.J., Szpyrka, A., Wojtczak, M.,
Dobosz, S., Goryczko, K., Ciereszko, A.,
2005. Effects of UV irradiation and
hydrogen peroxide on DNA
fragmentation, motility and fertilizing
ability of rainbow trout, Oncorhynchus
mykiss  spermatozoa.  Theriogenology,
64(8), 1809-1822.

Don, J., Avtalion, R.R., 1993. Ultraviolet
irradiation of tilapia spermatozoa and the
Hertwig effect: electron microscopic
analysis. Journal of Fish Biology, 42(1), 1-
14,

Dorafshan, S., Kalbassi, M.R.,
Pourkazemi, M., Mojazi Amiri, B., 2006.
Optimization of UV irradiation for
production of gynogenetic rainbow trout,
Oncorhynchus  mykiss:  emphasising
Hertwig effect and photoreactivation.
Iranian Journal of Fisheries Sciences, 6(1),
19-34.

Dorsey, K.M., Guthrie, H.D., Welch,
G.R., Mohler, J., Theisen, D.D., Siewerdt,
F., Vinyard, B.T., Woods Ill, L.C., 2011.
Quality assessment of wild Atlantic
sturgeon semen under conditions of
short-term  storage. North  American
Journal of Aquaculture, 73(4), 418-425.
Dzyuba, V., Cosson, J., Dzyuba, B.,
Rodina, M., 2015. Oxidative stress and
motility in tench, Tinca tinca spermatozoa.
Czech Journal of Animal Science, 60(6),
250-255.

Felip, A., Piferrer, F., Carrillo, M., Zanuy,
S., 1999. The relationship between the
effects of UV light and thermal shock on
gametes and the viability of early

...Lgljj):bﬁwlDNA;.,;_Jéu‘g;?UV A axdl gy gl g

e oVl “z O Rl 93 e ploosly e

(Shazmayls “g - (Sl Slsyp g - (ssLT
| PNV S S S (S R AV e
&S S« L (Acipenser ruthenus) sU sl
45 5558 G s lab e 8 s a
V00 )V 0L T (505K s 5 $5

AY$

J:ig'r'.\VéVc.é cu.alfb' LQ)ST‘-(’ cL;J.@J»A;@S b

o iils Slylasl .o, sl olaale i,s

c.t

amio YA 01,6

chgé\)ﬁ.a c.Cc-\.i.aa-jé Cor 8Os N4

J:’“ GMUJ" \Y’Q\ ) ‘Lf“blf ‘C Lo.)bél}w‘
el DNA (o)l 5 E ol iblons

5) eslezal L (Huso huso)  alals sii damis

“YVE A () op sy ¢S5 oW CalS ot

10.

11.

AT2)

Aramli, M.S., Azarin, H., Farsi, P., 2015.
Retracted: Motility parameters, adenosine
triphosphate content and oxidative stress
indices of sterlet, Acipenser ruthenus
sperm after 6 days of storage. Aquaculture
Research, 48(2), 719-724.

Bronzi, P., Rosenthal, H., Gessner, J.,
2011. Global sturgeon aquaculture
production: an overview. Journal of
Applied Ichthyology, 27(2), 169-175.
Cabrita, E., Robles, V., Herréez, P., 2008.
Methods in reproductive aquaculture:
marine and freshwater species. CRC Press.
Cabrita, E., Robles, V., Rebordinos, L.,
Sarasquete, C., Herraez, M.P., 2005.
Evaluation of DNA damage in rainbow
trout, Oncorhynchus mykiss and gilthead
sea bream, Sparus aurata cryopreserved
sperm. Cryobiology, 50(2), 144-153.
Chourrout, D., 1980. Thermal induction of
diploid gynogenesis and triploidy in the
eggs of the rainbow trout, Salmo gairdneri
Richardson.  Reproduction  Nutrition
Development, 20(3A), 727-733.



29.

30.

31.

32.

33.

34.

35.

36.

37.

\Feo )l{{gd}‘ ‘)L‘;"‘('-hbjliJL“LS)}ﬁszTW);wl;“iﬂ

markers. Agquaculture Research, 39(14),
1483-1487.

Horvéth, A., Wayman, W.R., Dean, J.C.,
Urbanyi, B., Tiersch, T.R., Mims, S.D.,
Johnson, D., Jenkins, J.A., 2008. Viability
and fertilizing capacity of cryopreserved
sperm from three North American
acipenseriform species: a retrospective
study. Journal of Applied Ichthyology,
24(4), 443-449.

IUCN, ., 2010. Red list of threatened
species. International Union  for
Conservation of Nature (Available at:
www. iucnredlist. org/mammals, 2008).
Kashiwagi, K., 1980. Mature haploids and
their reproductive capacity in Rana
rugosa. Scientific Report of the
Laboratory for Amphibian Biology, 4,
217-237.

Lebeda, 1., Dzyuba, B., Rodina, M.,
Flajshans, M., 2014. Optimization of
sperm irradiation protocol for induced
gynogenesis  in  Siberian  sturgeon,
Acipenser baerii. Aguaculture
International, 22(2), 485-495.

Lebeda, 1., Gazo, I., Flajshans, M., 2014.
Chemical induction of haploid
gynogenesis in starlet, Acipenser ruthenus.
Czech Journal of Animal Science, 59, 310-
318.

Li, P., Wei, Q., Liu, L., 2008. DNA
integrity of Polyodon spathula
cryopreserved sperm. Journal of Applied
Ichthyology, 24(2), 121-125.

Li, Q., Osada, M., Kashihara, M.,
Hirohashi, K., Kijima, A., 2000. Effects of
ultraviolet irradiation on  genetical
inactivation and morphological structure
of sperm of the Japanese scallop,
Patinopecten  yessoensis.  Aquaculture,
186(3-4), 233-242.

Luckenbach, J.A., Godwin, J., Daniels,
H.V., Beasley, J.M., Sullivan, C.V.,
Borski, R.J., 2004. Induction of diploid
gynogenesis  in  southern  flounder,
Paralichthys lethostigma with
homologous and heterologous sperm.
Agquaculture, 237(1-4), 499-516.

Meng, Z., Liu, X., Liu, B., Hu, P., Jia, Y.,
Yang, Z., Zhang, H., Liu, X,, Lei, J., 2016.
Induction of mitotic gynogenesis in turbot,

21.

22.

23.

24,

25.

26.

27.

28.

\id

developmental stages in a marine teleost
fish, the sea bass, Dicentrarchus labrax L.
Heredity, 83(4), 387-397.

Felip, A., Zanuy, S., Carrillo, M., Piferrer,
F., 2001. Induction of triploidy and
gynogenesis in teleost fish with emphasis
on marine species. Genetica. 111(1-3),
175-195.

Fopp-Bayat, D., Kolman, R., Woznicki,
P., 2007. Induction of meiotic gynogenesis
in starlet, Acipenser ruthenus using UV-
irradiated bester sperm. Agquaculture,
264(1-4), 54-58.

Fopp-Bayat, D., Ocalewicz, K., 2015.
Activation of the albino sterlet, Acipenser
ruthenus eggs by UV-irradiated bester
hybrid spermatozoa  to provide
gynogenetic progeny. Reproduction in
Domestic Animals, 50(4), 554-559.
Fopp-Bayat, D., Ocalewicz, K., Kucinski,
M., Jankun, M., Laczynska, B., 2017.
Disturbances in the ploidy level in the
gynogenetic starlet, Acipenser ruthenus.
Journal of Applied Genetics, 58(3), 373-
380.

Glogowski, J., Kolman, R., Szczepkowski,
M., Horvéth, A., Urbanyi, B., Sieczynfski,
P., Rzemieniecki, A., Domagata, J.,
Demianowicz, W., Kowalski, R,
Ciereszko, A., 2002. Fertilization rate of
Siberian  sturgeon, Acipenser baerii,
Brandt milt cryopreserved with methanol.
Aquaculture, 211(1-4), 367-373.

Goudie, C.A., Simco, B.A., Davis, K.B.,
Liu, Q., 1995. Production of gynogenetic
and polyploid catfish by pressure-induced
chromosome set manipulation.
Agquaculture, 133(3-4), 185-198.
Grunina, A.S., Skoblina,
Recoubratsky, A.V., Kovalev, K.V,
Barmintseva, A.E., Goncharov, B.F.,
2011. Obtaining gynogenetic progeny of
Siberian sturgeon, Acipenser baerii using
eggs matured and ovulated in vitro.
Journal of Applied Ichthyology, 27(2),
701-705.

Hassanzadeh Saber, M., Noveiri, S.B.,
Pourkazemi, M., Yarmohammadi, M.,
2008. Induction of gynogenesis in stellate
sturgeon, Acipenser stellatus Pallas, 1771
and its verification using microsatellite

M.N.,



AN

46.

47,

48.

49.

50.

51.

52.

53.

54,

Ravanat, J.L., Douki, T., Cadet, J., 2001.
Direct and indirect effects of UV radiation
on DNA and its components. Journal of
Photochemistry and Photobiology B:
Biology, 63(1-3), 88-102.

Rougeot, C., Ngingo, J.V., Gillet, L.,
Vanderplasschen, A., Melard, C., 2005.
Gynogenesis induction and sex
determination in the Eurasian perch, Perca
fluviatilis. Aquaculture, 243, 411-415.
Saber, M.H., Noveiri, S.B., Pourkazemi,
M., Yazdani, M., Ghoroghi, A., Bahmani,
M., Pourdehghani, M., Chakmehdouz, F.,
Yarmohammadi, M., Nowruzfashkhami,
M., 2014. Induction of meiotic
gynogenesis in ship sturgeon, Acipenser
nudiventris using UV-irradiated
heterologous sperm. Journal of Applied
Genetics, 55(2), 223-229.

Shaliutina, A., Hulak, M., Gazo, |I.,
Linhartova, P., Linhart, O., 2013. Effect of
short-term storage on quality parameters,
DNA integrity, and oxidative stress in
Russian, Acipenser gueldenstaedtii and
Siberian sturgeon, Acipenser baerii sperm.
Animal Reproduction Science, 139(1-4),
127-135.

Shaliutina-Kolesova, A., Gazo, 1., Cosson,
J., Linhart, O., 2013. Comparison of
oxidant and antioxidant status of seminal
plasma and spermatozoa of several fish
species. Czech Journal of Animal Science,
58(7), 313-320.

Simon, L., Carrell, D.T., 2013. Sperm
DNA damage measured by comet assay.
In  Spermatogenesis  (pp. 137-146).
Humana Press, Totowa, NJ.

Sowmithra, K., Shetty, N.J., Jha, S.K,,
Chaubey, R.C., 2015. Evaluation of
genotoxicity of the acute gamma radiation
on earthworm, Eisenia fetida using single
cell gel electrophoresis technique (Comet
assay). Mutation Research/Genetic
Toxicology and Environmental
Mutagenesis, 794, 52-56.

Takahashi, S., Officer, F., 2010. Sturgeon
conservation and the role of Japan. The
State of Wildlife Trade in Japan, 10, 42-
47.

Van Eenennaam, A.L., Van Eenennaam,
J.P., Medrano, J.F., Doroshov, S.I., 1996.

...Lgljj):bﬁwlDNA;.,;_Jéu‘g;?UV A axdl gy gl g

38.

39.

40.

41.

42.

43.

44,

45.

Scophthalmus maximus. Aquaculture, 451,
429-435.

Olaniyi, W.A., Omitogun, O.G., 2014.
Monosex fish production in fisheries
management and its potentials for catfish
aquaculture in Nigeria. In Vulnerability of
Agriculture, Water and Fisheries to
Climate Change (pp. 301-312). Springer,
Dordrecht.

Omoto, N., Maebayashi, M., Adachi, S.,
Arai, K., Yamauchi, K., 2005. Sex ratios
of triploids and gynogenetic diploids
induced in the hybrid sturgeon, the bester
(Huso huso femalex Acipenser ruthenus
male). Aquaculture, 245(1-4), 39-47.
Onozato, H., 1982. The" Hertwig effect"
and gynogenesis in chum salmon,
Oncorhynchus keta eggs fertilized with
(60) Co gamma-ray irradiated milt.
Bulletin of the Japanese Society of
Scientific Fisheries (Japan).

Pan, ZJ., Zhu, C.K., Wang, H., Chang,
G.L., Ding, H.Y., Qiang, X.G., Yu, X.S,,
2017. Induction of meiotic gynogenesis in
bagrid catfish, Pseudobagrus ussuriensis
with  homologous sperm and its
confirmation for female homogamety.
Aguaculture Research, 48(11), 5659-5665.
Pandian, T.J., 2011. Sex determination in
fish. CRC Press.

Pérez-Cerezales, S., Martinez-Paramo, S.,
Beirdo, J., Herrdez, M.P., 2010.
Fertilization capacity with rainbow trout
DNA-damaged sperm and embryo
developmental success. Reproduction,
139(6), 989-997.

Piferrer, F., Cal, RM., Goémez, C.,
Alvarez-Blézquez, B., Castro, J. and
Martinez, P., 2004. Induction of
gynogenesis in the turbot, Scophthalmus
maximus: Effects of UV irradiation on
sperm motility, the Hertwig effect and
viability during the first 6 months of age.
Aquaculture, 238(1-4), 403-419.
Pongthana, N., Penman, D.J., Karnasuta,
J.,  McAndrew, B.J., 1995. Induced
gynogenesis in the silver barb, Puntius
gonionotus Bleeker and evidence for
female homogamety. Aquaculture, 135(4),
267-276.



58.

59.

60.

61.

\Feo )l{{gd}‘ ‘)L‘;"‘('-hbjliJL“LS)}ﬁszTW);wl;“iﬂ

Williot, P., Sabeau, L., Gessner, J., Arlati,
G., Bronzi, P., Gulyas, T., Berni, P., 2001.
Sturgeon farming in Western Europe:
recent developments and perspectives.
Agquatic Living Resources, 14, 367-374.
Xu, J.H.,, You, F., Yan, B.L., Zhang, P.J.,
2007. Effects of ultra-violet irradiation on
sperm motility and diploid gynogenesis
induction in large yellow croaker,
Pseudosciaena crocea undergoing cold
shock. Aquaculture International, 15(5),
371-382.

Xu, X.R., Zhu, J.Q., Ye, T., Wang, C.L.,
Zhu, Y.F., Dahms, H.U., Jin, F., Yang,
W.X., 2013. Improvement of single-cell
gel electrophoresis (SCGE) alkaline comet
assay. Aquatic Biology, 18(3), 293-295.
Yamaki, M., Kawakami, K., Taniura, K.,
Arai, K., 1999. Live haploid-diploid
mosaic charr, Salvelinus leucomaenis.
Fisheries Science, 65(5), 736-741.

55.

56.

57.

A

Rapid verification of meiotic gynogenesis
and polyploidy in white sturgeon,
Acipenser transmontanus  Richardson.
Aquaculture, 147(3-4), 177-189.
Varadaraj, K., 1993. Production of viable
haploid  Oreochromis  mossambicus
gynogens using UV-irradiated sperm.
Journal of Experimental Zoology, 267(4),
460-467.

Wei, Q.W., Zou, Y., Li, P, Li, L., 2011.
Sturgeon aquaculture in China: progress,
strategies and prospects assessed on the
basis of nation-wide surveys (2007-2009).
Journal of Applied Ichthyology, 27(2),
162-168.

Williot, P., Arlati, G., Chebanov, M.,
Gulyas, T., Kasimov, R., Kirschbaum, F.,
Patriche, N., Pavlovskaya, L.P., Poliakova,
L., Pourkazemi, M., Kim, Y., 2002. Status
and management of Eurasian sturgeon: an
overview. International Review of
Hydrobiology: A Journal Covering all
Aspects of Limnology and Marine
Biology, 87(5-6), 483-506.



