Qe oylinn; /A0 ylows /093 JUo s 9 3l 32l Alomo

Coww 38 o399 (HUSO huso) sl bd wwaw S Jauls™ B 581 sauseids
(Woo 9 Olger (Bl 4m) il
") SEas 39 dwooes (7 ol .. gy 7 5 i 18 g0 FelG JSuo
Meigol_Taklu@yahoo.com
dol g oSl 35T o&isls L T Jiosp 5 25 il §- acb el il ol IS s T s
S Sl 5 p ke
Ol e 5l oty (Mt 09 8 ¢ ol 13T oKl -
Olplecdy o 2bos Obale Wb el o Dlidond dnw oY
WA bl s 2y b WA 3T sdl s b
4
(il 4 gl 53 QLT eSS lls ol skt 4 & dies e sla et wld 05 gla il
U L o JslS S50 aled s ol G ol 55 Ls) e I w0 ESOSHST 5 oSS p e Dk s b ol YT
Sl 093 S5 5 bl Olale Ml o Olidss gzl 33 pdge 5 Ol ale anm i 03, 4w 45> (HUSO hUSO) ale
Wse 0 5Ol Vo e ale dom V1) ale |b ankss Yo 31 gkie i 23 8 S5 e 3503 Lo (Ol 5 lg)asle is
(Js55 5 i doys WBC lo zelyl 55 45 5l 0l (ybT gls Judowi 5 4520 .55 eslial (5 Wge & 5 o3le
5 onlse 55 LT s me Sslis 4 Somn (P<4/00)3 05 3 95 (LT I3 ime Soalis Calides w53 b5 5 551 5 Conmn 350
o5le 53 | 50581 5 o gn Ao p3 S Il s i ba i js Ldy 55 5 S st dopys 5 (P<0/00) atdll 505 ale fd esle
M 56 Sl S5 sl el )3 i 5 G (sla ) 5ST6 4 5 505 5Ll Ol 0 )5S e El el b Culos gy YL s

i gla J oS 311 il (i ¢ « HUSO NUSO ale 6 & (Soals”™ lods™

J R Ok gk

AR



wrslo Jud o (gla JoudlS B8 i NULS P
G b Jske il 5 Sl edd Sl Olable 53 ol doie. )

ol sl Lesle oy e 51 G (Cell Blood Count)
il o S S AL (oS 4 S AL s e
A3, sS6 pl SIUT 5 S b, sSTB s 5 05 L
w328 S ol =i 3 gleddsy 5 S5 sl
e Ol ol S5 sl esla il e b e
L)l Laseis Ol |y oole Lo Ll by b oLyl
Ol jas Cymats Q«.g—rj\h)\xb!dlxé‘lq\fi)aafcﬁ\ga?j
OT Sl pai &usls 055 glacdisn 5 Joho gla o)l b
e 33 S5 b b Bl 5o Olale gl 5o
Uy o plandiam 5 (s 0 Gy sSTE ) e
Can o 3 (355 (5588 S8 Golow il )5 (gage &
Slws anb auals i axfllas ol Coda ST el 0L 5T sla
e 33 s p Obale B SIS ol 5 dde sl U5l
AL e (ke
b w9y 9000y

@les Ll 2 LAY ole g e d B sy 5 adlas
Cnt Dl il pod 3 (58050 oK lasTys onlis
sde ¥osldas s 8 plowil ole & ke 4y (5L 5 Olale LI
S e 5 05 dob b L3y Gl &5 sl s
5 Ol ale dom gw O);“)J L g VJLN Al oy du s
5280 6l o5 8 55 iz s S| gy 2l m 03 5) 5o
L1y Ol 5 Obabe dom gw 055 s (A5 5 15 03bs 5
s LSl b a5 p 8 /) s L dlams 5515
(JS s Usb mir S S a5 o 50 55 0 5
S5 S o e 0 S5 L Sl st 5 S
e Al Sl 3 e Ble 5 e Sl (6, S
Yoo spde e 5 e plonil 4y jba YCC &S5 m abs &
@l 38 e s 3ose (Al O wses s S
O g o3 Bl @B ey (Al o 3 (6K o

w5 okl ol ol oyl syl Aol el ks

O3 o e sla 03 8 p 5 (w51 (S5 6oLl Olale

Lpd (o o 5 o kiS Gla Jrmd Ol 4 AEN ST AL (e
Al asaly 33 Koy 15 Jle Oadeatdr e LT aniy
s & dzes Jlale > Acipenseriformes oy
520 LBl o aaT ok g iy o SO L GV b as
ol 58 Wy s & ) @bl obabe s ul e
BYs 4 slalenl wls o o OL)ok> olds
s Olgzr )3 035 Coenl yls (oladl 5 Jaoee S
Al oo Ol Olale o 5 2550 L ala 1 ()L sl= Olale
o) b o Sas b ys i gls Ol s &S
S o VS - SRS [ ¥ NV PRt [P
5 s e sl NS 1 ol gle (ST (s
ol 03 8 Wl ad 815 et 5 me 53 gl g, o Ao
s s 4 pamis gla Shy bl 4 55 by oo
Lo )38 &S (6y5b 4 34, Hled 4 Olalenl Lo oKeww )
3,8 o Sose bos cplys Olgx 53 bl Olabe Lo
Jo 65 oy o5 ailaie 53 3 ge Olabenl o 1000)
2 Jio Mg Ol e b 5 3 o Sy A
53 S i b OT b w5 )Y el (Sl Lyl
Sl ol 5 (Sobsl Olale gla 65 e b awlis
Pl 55 Sl b B P sss e sled s
Voo Sl e 5 Olale 8 51 S (osb 4 el SO
43y o e 3 aliele LT o Sty bl p S S
SOV Sl aal 4 55 OT Jus Ol sl ol gm 53 ale gl
Cardy oy 22 e ol O SOL S Gl
Golew (D jamis s O la (a\.\ﬂ gﬁujlxﬁs
Wl Olale dlaz Sl oy Do ge gt wlisy JAS
) LS o g 51 (K 5 e lid O Sl )
i e ejo (W) 558 (o D semme 65 ST
58 Conds & glies sl Bs, 5 (S Ol w

YY



Q- ub’.«m) /Ab)Lo.w /,05.5 JLw

Ml 9 o3l 341 Ao

(Fr o) sy Sn 25 1 b oY Solg o s S
o s i ks gl U5 1l ol 5 sldE
LSR5 s 4 b Sogisn 5 b S cla Jbgn5 50
(VDA aistls ;s 0yl o 31 eslizul

syt gl 5 o SGke bl Jgldor 3 bs esls _ales
0315 035 Jlo 5 1l 3 .l 0y 8 et (Mean £SE)
5,5 Kolmogorov-Smirnov  « ; o437 buy s
0037 3 0315 035 Jlo i oy guo 33 s 4B S 15 )
o313 ¢l » cOne-Way ANOVA & L ¢S byl J6T
es 3 Kruskal-Wallis 0,057 51 Juy e sls
S oKen sla s 5 gilulas sl s SPSS(Ver.15) i 5
eor e o 03 S (sl 510 Sl o 53 (S5 09057
3 5 oslizal MeAN RANK & 4 5 L 518”0 03057
LYy

Kolmogorov-aJl ; o7 ¢SS 4 s osls 4l
on 538 ol sy LT Jb @5 bl Smirnov
VOWAY p il ga g F9Y/5 £ FVWE/OY Ol i F9E ¥/24 Olale
£ YA osle il gn 55 G55 pSale 5055 oS FFYO. &
(Y 3V sl )l 03 5 waa»incwmujs 53 5 FFAY.

Al b e 5 WBC) i sl I8 KL
domy s 03 3 45 Sosda 03 0 S Ol 53 5 (e
s 033 93 teSe e e H3 VYO EXYYYESY ale L
s 033 33 S e ke 53 YYOSAND E YWY O
ol caSe e e 53 OVAV/O T VYEAAY it e
.(Y’J}J?)..\.pjf

Ao 53 o Sl L i gl J IS 131 e o
TN ale |b amm sweny 55 &S (6 sk cashy YU o g
23 31O M EYW Al b Olgar w0, 53 ¢ 1 FV/OA
sl 035 IVABEYF/FF Ao L5 pdlse g o,

23 S 5 Ol 53 op i (Al LS )3 S sise Ao

EF ol b amm s 035 50 S sk con g ale e

Yy

Gl bl S 0lej il 3 s 8 Jaze oKtulejT
O 4 ga 51 i 3l Mkl 355 4 (CBC) 05 Jsbe

s il ol 3T 53 (2l SCa 00)
G55 S b a5t K S dd sl U8 S jles g
G iy go o d g Sl plil s S eslinal oaS”
B am y3 U )y aladoes 4ty gosgad 5 O 10/ a5 U,
Sde y3 0 S 5 REES oS 55, Jglows 51 il V) &S
Jsloen L O 05 Lgline (6l 1) a)s3dle 4285 0 OLs)
F e 5 3108 Shaker ofens J1s 55 oaiS 33, sla
Sl b ol 5 sty 33 1y S 53 35 go 4 sl o b
Db Y ol Jome 0357 5 S AL (a3 (15 O3,
b o oals 515 e 5 Y e Joms 5o oy 555 b iy
e 53 (Rirsn St Lot 4355 hylad (sl daions
basldS (F o) oS s Soo 5 1 pY igd  zoke
23 Sy Sn a5 g o3 sls S5l 5 e e ki

DL i leddin gl J oS g LS ol
W14+w24+w34+w4x20x10
4

WBC (N/mm?) =

A ey 5 0 o) K S B8 S

)@)(V@‘)W@;Péudﬁﬁ%;ﬁm
Sl s s FOU Y asli b s oY S
oy o3l HLasl Car b w15 055 ok e 5 LS
O s w ) Sasasf JSs G pa8 oS
C s dl o 555 i U ooslajl 5 1ea 0L > 43 4dds
A el doys il e 4233 O B ¥ e 4 74F Uikl
5 sl (Jd sl o Jds 5 i gla Il 56y 8
Sl g o il 4505 (6l S 53 b (e
Ky S LS 1)+ Jgloa 5l dla 0L s Y ol
CS e CaldlwS Jls b oY 5 03,8 eslizal (50T
e LS o313 13 akds YOU Y e 4 (oLITMerck

UGJ‘J)‘} ‘}A QL,’.J"J"}' )A)MJMAUTL‘JL&CY



o ble e s (510 oS 131 it

o s Ol e 6l 055 L pllpe o i) oo
o 1 s F L Ol e 038 o o gige s (e
03 8 L Olale wom o S35 55 doss Olale a5 oo
Sl s 8 o Jdsussl Aoz 5 pllse s Ol o sl
Ol bl Hls gre Ssles plge b Olg 5 Al dom i
(FJa)(P<e/:0)s05
U o3l 5 5 plle 53 (LT Ll me Soplis 45, Ko
Fhar b 53 il Ao 3 (P>0/00) il 5 s Lo
OV/FENVO) YL b osle 53 S 390 Loz s ((A2/Y £ Y/9)
Ao s o9 O/F £ V/A8) 2t b 5 s b5 Aoy

(Fdga) ol 035 (VAL Y/02) 5YL s osle s b5 5 531

s 03 33 g LYIOF T/ Glg o s wes,y T NE
L by is dooys (M) s oy gy VY £ /FY il ge
Jd o w3, 3 48T e sl JralST e 5l 58
53 CIYANTE VA Jody 55 deo s Lo gin 5 4 ale
VYY pddge o eny 55 5 TAVBVE VN Ol w03,
Ale b 53 sl Aoy (M) § o 4 £
03 33 45 Sy sy o35 50 53 eS 5 e Ol
Y/AY Ol w03, 55 L YVIEEVNA ale | aom 2
e LANENNY pd S o wesy ys 5 L YYNAE
I8 slaws s (Tukey Test) S5 0 sesT (Fdsa) il

(et 5 Ol s S 0s S L pdlse o L Lo

S i 38 (BAlo b 3yllinl Jab 9 I Job (I Job (039 (mSle 1) J9u=

(e 5la) 5,5kl J 4 (o ) S b (o ) JS b (¢ 055
\o/f0 £ /Y8 C W/eo £ ¥ C Y\ fYC ¥sxy/ab Al o
¥o/40 £ +/FY D FEAY £ 2 /f¥ D oY/ ¥ VD $9v/5 £ YFAY D Ol
\OY/FF £ VM A Ve YNV A VAY/AY £ VF @ AACTE RIS Ay
(P<ere8) Wl s ome CoMast| cisiean lis b 59 (51415 O st a5 &S (g3l
Bl Jd (Vg 1t Job g JWCa Job 5 Job 1039 (iPke ¥ Jour
(e 5be) 5,5kl J g (o ) S o (o o) IS Jsb (¢ 055
VOY/ A £ YA TaRERANS WWYAS A FFAY .t YYSYAAY o3k
VOY/A £ YeA? VPOVYE /51? VAV/OA £ 1 /7Y Froa. £ YFIAY K
AP>1740) W1 5ls sae CoMastl chizs aslin (o g (G115 O gt 2 3 47 (6ol
Sl (i 33 (Blo S g5 (S BI Goled 9 e SIb Joul™ SIS T Jgu
(1) S 52550 () 555 (1) Comggn () o g (MM,5 slaw) s J 58
WEEANAY  YAVEE VA S s e £ P YY0.  YYrE/SY Al
YYVAEYAY D vwsvEava D wsa e ® ok vvy P YY AN £ TVVEOY Ol
ar P sy v e vasyee? BVAV/D £ YrEAaY @ Ao
(P<ere0) W05 4ls gme st (it lin b g > (5115 O g 53 45 (g3l
Pl b (g S8 ol i Jguer
(1) Jd5s5 5" (1) Js 55 (1) G 55 90 (1) G 52
VoA Y8R NA VAN RN VA/A £ /967 o3k
VA £ e Vo £ y/a4° UNE AY £ Y58 5

(P>4748) L1065 15 gme CoDustl cditd wlie (o5 > (5113 O g 43 457 (goluel

Y¥



Qe oylinn; /A0 ylows /093 JUo s 9 3l 32l Alomo
A e Ol op idis sl aallles 534S Sl s (U)o > . ¥

2 ODCl 5l Sl S 5 Ol e 5 03 51 o 5]
Lyl 5 55 Olaabe 13 (oS5 50 4 53 Gellime plo (o)
2348 s e Ol Ay s S sl el sy 2 Sosn
odss LT Hls me Ml (PCV)C S 5les Ol e
(RBC,MCHC,WBC) ls , 556 55 S5 (P<:/:0)sus
(P> /+0) il ot stalice (g,LeT ls e S slis 4 Somen
ST s e Sslis Sy sl Goiod s o8 Jl e
(s 55 30 a5 Ao 53 WBC 5= sl el o
o St i s e fS 4SS s s s
AOR)P<:/:0)asl
S sbr bl 6y e o e SIS Sl
Olaleul e el 5 (Hb,Hct, MCV,MCH,WBC)
s OLES s Loy dali 09 5 55 Oltews) Jub 55 51y
23 e s ol Cd gl sl 45 s
Sl dpad 53 Obale [ 4 55 (S5 slaully (pl o s
B8 5 Jad ;65 BU LIS o onl 4 ekd o3 Ol
a3 ;805 s 53 (V1) sl o G sl el
3 0kale b 4 ol 55 5o Eomoly s Calides 015 50
Al BB el 5 s oo gl bl s p e oS
P>/ 0)os5 S b eyl gobT Lls sme oslis pde
23 T Iy gme sl 5 g g 5 ST allles oyl el I
J55 5 e g g0 o st 40,3 WBC 5 gls el
Ol g w55 god g Calides i )3 (S Olale Jb
ol 35 e Ly ST ol ynly ol b |6
SN Sy Sl s (19) (P</r0) el
oo 45 Ol Olale [ o (londisn 5 (555 Sla il
SLassS6 55 & das e OLES dals g8 55 58755 S L
S5 e Sl S 5id ds s 5 (HD,HCLWBC) =
s SulS 55 5o ) gl L a7 )5 5 5 )T

5 SLLsS 6 s, Sllas s (VNP</20)s1s

Yo

JM:@QW‘}:@‘J‘)JLSJDTéLAMJQJQJ

5 8555 (gm0 i Ao s WBC (sl pally o
(P<e/e0)5 )05 5525 6T Hls ae Soslis | g 5
g sk Gl U5l Dot o sas > Sllas
)05 ,— 0353 (HNUso) sl |5 sl aa 55 L o
5 s pAbaerii) g o 2l b s(A.stellatus
sl 3180 oled 3 oYU Sl Iy gme sl JLSS
5 ol s S 5 NS Ol ) 658w i sl
S5 gme DMl ol 5 Calides i 55 s b Ld 5o
25516 a8 5503 0y Ol (oo 5 Pt/ D)3 505 Aol 1 LT
Gt (W)L (o sn b (S5 Sla d b o 55 (e
(RBCWBC) s sla ;55U 0l aS amil s
Al Ol ale €503 OF 55 3131 2oles 5 o S san
YU o 2l L (o i 5 530eSO)CALPEISICUS) i !
S Ay e OLES o (il gl a8 Sl j5 ) e
o 53 5 o e pddge 53 st wo s s WBC ol
Gl sm 03 5 e Ol 03 S g 30 o3 ¢ 2aS Olale
SAALS e R8N el g by 58 Ao ys g o RS
Sladss 53 (Al 03 35 deoy3 o 2aS ylge yo g 4Bl
g, P sl el )5 e)9s B Jel
53 LT I3 (gme SN Ol g (6 e (Alonsl 05 )0 525
Sosm Gl w3y o (Hb,RBC,WBC) s+ sla sl b
o) 4T bl s peoman 5 (P<e/00)edi ods oglize
by & 5 e sLasSTB 1 Sl Sty S sla
iS5 CanS (g iyl ST 5 ESSB ¢ punal) 25 Lol 15
b ) ol addllas s 48T AL o Juab 5 e
Olalesl G55 sba Jshw (65,5 = Sladed 53 .(10)S
Jglos Ol e o it 45 bl 55 JLSS(ALSINENSIS) o
Lo ooy am oo (31381 oled s (G s cla

\Y/\')u\_&b = w{\g_ a C«:.w}daj O‘ﬂj (M)J 9'/\//\)0.}};.



el b b (g JgudS (B8 yanseuls

persicus and Huso huso). Fish Physiology and
Biochemistry, 24,135-140.

9- COPPENS International bv, 2007. Manual
on Sturgeon Reproduction.40pp.
10-Flynn,S.R;Matsuoka,M.;Martin Robichaud,
D.J;Benfey, T.J.2006.Gynogenesisin shortnose
sturgeon,Acipenser  brevirostrum  Lesuere.
Aquaculture . 253:721-727.
11-Hoseinifar,S.H,Mirvaghefi,Merrifield,D.L.,
MojazAmiri.B,Yelghi,S.,Darvish Bastani,K.
2011.The study of some haematological and
Serum biochemical parameters of juvenile
Beluga (H.huso) fed oligofructose. Fish
Physiology and Biochemistry. 37:91-96
12-Nasri Tajan, M. and Yousefpour, M. 2009.
Alternations in hematological and immunelog-
ical parameters of Persian sturgeon, A.
persicus  after  chronic  exposure to
concentration treatments with lead. The 6"
International Symposium on Sturgeons. 25-31
October, Wuhan, Hubei, China.

13-Palikova, B. mares, J. Jirasek, 1999.
Characteristics of leukocytes and
thrombocytes of selected sturgeon species
from intensive breeding. ACTA VET. BRNO,
68: 259-264

14-Rafatnejad, S. Falahatkar B. and Tolouei
M.H. 2008. Effects of stocking density on
hematological parameters, growth and fin
erosin of great sturgeon (H.huso) juveniles.
Aquaculture Research, 39: 1506-1513.
15-Ruchin, A. B., 2007. Effect of photoperiod
on growth, physiological and hematological
indices of juvenile Siberian sturgeon A. baerii.
Biology Bulletin. 34 (6): 583-589.
16-Safarpour Amlashi, A. Falahatkar, B.
Sattari, M. Tolouei, M. H. 2011. Effect of
dietary vitamin E on growth, muscle
composition, hematological and
immunological parameters of sub-yearling
beluga (H.huso). Fish and  Shellfish
Immunology. 30: 807-814.
17-Stoskopfe,M.A.1993.Fish medicine. Soun-
ders company,U.S.A.882p.

s S s 4 i o Ol ale Jb ol
Sl ol aadllan U dals 0,5 53 Jlgsiel 5 il s
O oS e b 4 sbal b L OA) ol sl 6 Sator
Sl jastlid 5o Sz 5 o Sl H 55U 48 5500 L]
Bl o I8 S0l s

égl.iuo

Sbs Obalewl Conds p (BNVE e WIS 4
Olpl oS ade done 0T 3 i K55 L35
TY BV amion ot Jlo Yoo

S rls AT (sla 555 ) VA tpesabige (s el
02 WP YPPV o lesc0l g oKiils Olo 5 Oy Las! dnn o
Epestamasl e po) o oy ¢ pe SlR3, s, ¢y b lS-Y
3 0T O a8 oBaws (555 3 WM Gpe 2 (s i
VAFOE 5L Ollaslobale wlis O (93,8 O
i

AV G oo sy b e e (b ¢ ¢ gmomat
255 ME b Oly 53 b U3 288 Bosn U5
¥ oS Okl Gy asly 5 Cu e Oljle b oS i
i

s s ol Ly IVELS oIy b cpuied
doins VYOl SME Olidos dew 0.6 ,L ol Olale
Sl ol amlie 2 VYl (s pa?
0 Sl s Sl 05p 0 f 5 S S5
Ol plewls €58 Ol & 05 08 Uizl & a5 g 5
WO ol&isls iyl wlis, IS 4l OLL.(A.Ersicus)
i

Lzl s ST OLal N YMLC it = fo S5 57V
oo VAV Ol g5 oKl

8-Bahmani M., Kazemi R., Donskaya P.2001.
A comparative study of some hematological
features in young reared sturgeons (Acipenser

Y#



Q- ub’.«m) /Ab)Lo.w /'05.5 Jl.w

Ml 9 o3l 341 Ao

18-Taati, R., Soltani, M., Bahmani, M. and
Zamini, A. A., 2011. Growth performance,
carcass composition,and immunophysiological
indices in juvenile great sturgeon (Huso huso)
fed on commercial prebiotic, Immunoster.
Iranian Journal of Fisheries Sciences. 10(2):
324-335.

Yv

19-Zexia, G. weimin, W. Yi. Y., Abbas, K.H.
Dapen, L. Guiwei, Z. Diana, J.S.2007.
Morphological studies of peripheral blood
cells of the Chinese sturgeon A. sinensis ).
Fish Physiology and Biochemistry. 33: 213-
222.



Journal of Aquatic Animals and Fisheries Vol. 2-No.8-Winter 2012

Differential Leucocyte Count of Reared Beluga (H.huso) at Different

Ages (Fry, Juvenile and Brood stock)
Taklu M.®"; Nasri Tajan M.®@; Kazemi R.®”";Pur Dehghani M.®
nakisa_a63@ yahoo.com
1-Islamic Azad University Sciense and Reasearch, Gilan
2- Islamic Azad University Bandar Azad Branch. Fisheries Department.
3-International Institute of Caspian Sea Sturgenos, Rasht, Iran.
Received: December 2011 Accepted: March 2012
Abstract
The analysis of blood parameters is a useful indicator in assessing the physiological
conditions of aquatic animals in response to stress, pollutants, nutrition, and also physiological
and ecological changes. In this study differential leucocyte count of Huso huso in three age classes
including frys, juveniles and brood stocks were studied in International Sturgeon Research
Institute in a six-month period (spring and summer) in 2012. For this reason, 30 Huso huso (10
frys, 10 juveniles, 5 males and 5 females) were used. Statistical results showed significant
differences in WBC, lymphocyte (%), neutrophil (%) monocyte (%) and eosinophil (%) in
different ages (P<0.05). There was no significant difference between brood stocks (P>0.05) and
percent of lymphocyte and neutrophil was higher than in males whereas in females percent of
eosinophil and monocyte was higher. Based on the results, it can be declared that parameters such
as age and sex can be more effective on hematological indices.

Keywords: Great sturgeon (Huso huso), Age, Sex, Differential Leucocyte Count.
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