[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

SO ol oalo sl gy 41 i
- Journal homepage: http://jair.gonbad.ac.ir

A

53919 9 Sl (pgle 5139
99l S olRiits

90y Juad 90 0 Acipenser persicus Borodin, 1897 iyl olo wli 1o 039, dowed s9lad jLiS L (5598 ) g0 giomnd

ry

"y 125 e s ledgu T goas oy (oM e

Olrl oy ppitin > 0l y0 (5958 g pole olKils byo pwlidicn; o)l ulid IS ‘

Oyl e > a9l yd 0y9ib g pale olKiidls (b ye wlidian 0,5« Ltils”

Ol peiin B ¢ piin B b )0 938 5 pale oRiils (o i) 09,8 Gbobwl T

el lsal Glsal ol ez aug olfiils sl pole 09,8 ¢ Lotiwl F

oS

2P e g o Jpad b el JLSle $59led g0gimad (LW S92y p (Suwe GO0 Sy
90 gl ojlail o g Wl (A. persicus) Syl Blowb axlad Ve dloxs Gudioxs ol 500,10 3829 Lok
azy0 YV/Ae g VIYe gloo b (gl yiuiwl jl cud i iz 2 gl (obwe Sloxi &1 g S g 0,5 Juad
Hom cd S 518 adlao 5y90 5 dwo 35 Lo Gdlo Wl (Medlimy Ol duwawge 31 3,5 6l
Odloyd Jolmo 50 g dnd 039y (&S 9 (Flao ((0I03 (219 3l yio Hlw ¢ /D Job 4 2 dige (Hruwium )
Cawoldes 4 o g p 80 ablio as Jgoxo g o lasliw] o9y 4 BAiges 51 L 050 0310 4148 do )y 00
Ol oud angd (8L ablio (o) p gt )5 plnil kil g9 2 HEE (6350155 5 ad (9,50 F-7
A s ]S D929 S 90 4y 009, bt s sy 50 (w)lgS g doweid (guuighd Cdl a5 Bl
9 ..\..go)f su i (i gy s Jelw R oq.’Jb.; S @ a8 (igy cllb JB 1o guwdiedd by Jelw
T 11 (saigidd s dsbw sl 4l )0 &5 blie 125 g (23l J519 30 L skw (nl jga> 90 4>l
Slaxi a8 sl (Lid Claalic guls .cél o Gial38l 689 LAl Sidh Caomw 4 LT (o515 g JSb 55l
9 1> HLiS 1y (6,l0 Smo iglai 0,5 9 Sy bad 90 )0 009 (cmgy CEL JSI0 0 Suwerd gl Joluw
Sl (559999 y90gtmmd (rat (FIU Cammnizr Bl 31 099 0,5 b I S Sy Juad 50 T o515
Sy b il (oo Lol cpl 0,55 oualin )5 5 8y Juad 93 53 (JIpl (Blopli 53 009 daraud (g9l
Codled Jdoas 0w Juad )0 ofiga (LS e 53 (o0 sl (2ljen] G (lgl S (sLramwgid

Al alle pdoy

sls sloojly
gy L (gl (L8O pomnns « AL PETSICUS

Wl £o

Jeel sty
:dlio azesw U

AENN/-Y sdl
VYN - iy

1405 (S0 g 0unns g9

ol&zils by iy ) 09,5 Liils (gaus ou>,
Ol e e 2lyd 053 g psle
abdir351@gmail.com : !

doudo | )

3t Gl 4l 50 (S 5 ugiems 0950 4 9 99,5 (50 &9
Sy S o el (Al s gl b S
(Rutgers et al., 2010) 55,5 o pleol oS 5 iy o ooles
O)ygots (5)leS gl deres adsad Sl WL SlgFl lale
Gble s (Jg i ol 10 2o Glacl alie geine
Gghd S8l (pibg JSls gadsad b Joli Lol gassad
Bl 352y egas ;s (o5 oS e Lbwn; g )b
SIS d925 pg S plye Cod adliplejle 5 peime (sudedd

2 Sl 3 azlys g Ul pgate Slnl ol
Moghim et al., ) ssi o oasd &y o] Jhi slocend
Gl 28 (oo Lo (5 gl s 1 pliale (55l s (2012
Szl plale U il gl plale le )0 JolSS (Souzmy 5l
sl Slsseul slele (Ghiasi et al., 2010) aes o lis |,
ailiee (Sa3 Gl o s wiilen (golad pics I onlie S5
i s ol alleadl gl )ls 465" ol (Daniel et al., 2016)

ogglSasS oKl | ¥4 ©

A FFY 09 g I olis ol slo gty 4 i


http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

OhSed 5 gous

95 (ol 2l b S gdy 4 s | ¥

o () Jso) C8,5 18 aslizl 3,90 (Sl Loy Sy (slaojlas
BL Slakd G g AL (oS8 abgoe lale (03,5 A9a o
Jolme 4 Cuis jslaeas 9wl il 03 i slacend |
cels FA 51 o (Ying et al., 2016) cil Jlasl dle s S
o3lo 513 5yl Of jo it o Saedy lleyp (13,5 g5 jelaiea
3L el jghaies 23l (g5l des olfus 4 bl e 5
ab ool JEnl el andll g oiledlad (oSl Jels
.(Huggenberger et al., 2006)

siledlas sz 5 Jsbl B sl bl RS
B 7 slos po olde 8Ll 51 ad )l sl g JobjS Jole
sheslatwl b 65 dB 5l Gu ol colal o 5 sl a0 FY
P U cubis b ooy o8l sloaises 5l agsSee olius
ladige 28,5 )18 azy0 o slad b p S Ol plax )0 5 s (19,5
OtgelS (£ ponss oab | bglie 4y anzél slapY ) eolatul b
b Sy Ddedy (ABSES S g ond allp Joeod o)k vz
b ladiges bl (5uel ) g 288 18 oSilej] b o
25 b ] S5l (52lS (s b s 5 150G sh3S
A 65l 5, sl s kS slon S KS, 5l eslinul b oLL
Joe 5555 5Sag San Fr 33 5l oolitl L ooslol (slodl, Sy, Sen
Ble S & e (§FgeelS i 9 Slgiuls S 4 Jate Gugeell
Jad o 5l ged Ko Blate (99Kug,See lase O 51 zeSenl

(Louise et al., 2016) <& 5 plxil (5,15, 55905

o on) e ] 4y a8 SCSlad e (Hatef et al., 2011)
sleaise gl as cul SosS slaaisl 00i) S, 0 g oo aisS
Sos8 slaaisl ol il oo Al S e (gl mudygton 5 05
030l Copmgiid sl ol 130 00 sloaiS L glgil (n 5 0lsl8 5l (S a8
sl ojlgs Gslid pita (L Sy LaplSe ez 5l 090 oo
Sl >lee Sgei odalie o ile g 009, slamgSse )3 lios
wglie )l b ,R00Ss 4 Wl (rogny 5 Comashd) glaoaly pglos
Solid g sk 5l ad plodl s e o 1) ddsliegad JuSCas
B8 dly 09> Ol 090 @ Gl Wb wlb o ez
Sbale 50 sasshosad slacdl (Ovissipour et al., 2009)
039, o 6&.59&4.] 6L®J9§..J93 45@[2.:1 )l o UBL‘L:.A i
s e gadsad Cdl oy g2y Al lodiss Lol 5l (g b
Olole aloz 51 LIS 0 e 15 mee (ol g ST Dlsie s 039, L
(Alfetal., 2016) o5 o Luis slay
ol s @ bgls plale goladl (Vb conl Jdoay

g 0)4344 ‘L;‘l” L L)‘Jﬁ‘ u‘s...cm) Gw‘ W’W g_,u.o.‘b‘ ‘Lf‘)"‘
Sllae b badye orele oy &S0l 4 4z g3l g ((gemslinnSTs

03D ﬁl?u‘ JL»..J Sy g f; J}..AS S 039, LSBIJLJ )L».‘>L.u stl.».wg_a&l.i
B VN IS IR COSSUSERN CON I FRPLEJK SIS S P S| B

.Qd)f w,@‘).‘) ‘5‘...&5).1 ;‘)A 9 olKisls )é .la.ufo ‘5.4,42.: Sldlas

o sbgy g olge | ¥
szLD.J oKwd stl.».w;,él.ﬁ )L».‘>Lw groe 3 g_».e > u"“‘bﬁ)" U"‘ Be
L Jad 90,2 10 9 iz 90 5ol ashd Ve olaws Sl ol b

axlllao 5590 (A. persicus) glpl plo wli (o 95wg Sl Wlasine Lo Blyxil g (uKileo =) Jgu

Sy Jab P Jad allae 590 (a2
YAY 2AIAY Y.q EV/VE 55 &5
FUA- £T/OY FAIY - £ /¥ Grassile) s il Jsb
qfe - 4]0V ALV %[5 Growiils) 033, solad a>b Jsb
VOIY - £4/04 R Giowils) 039, sloo a5>b Jsb

(ioniiln) 009, (il 4>l Jsbo

Gl Cos 4y glodg, ol olad aml I Dbbe dlac Culbs
il il esg,

Sl Coomay Ll iy Jlns 039, (sla3 4l )0 LS S el
S s o038l )T culies s 5 anulS oSS glis | 5l Lo lsS ol
Syt 0318 (S pge dSel Sy 392y oy (2l 4z g8 BB slaatily
g 43S 8 n)ly 4l 0 g (LAdg S8L las o lBds oS

| ¥

il ol 4 ol i bl Wl libesl Slaslis mls
bl ) bl aib oz 6l )b Camdy S5 Cad
bl aib (oibg C8l ol ond LSS (gh9pm 5 Shas
ol ol jonay blase ail> Lol L lailgial sla sl
uJ)lJ [GSTWEWRR VSV - k_ABLI Ui BB aS Sl 00 L&My W Ji.q l5°l'>

Ozeed Sl odd o> bl ) dtencdl 5l ble dlac lawgs


http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

B

! (Blopli 53 039 donend (G9liid LS 55919 )90t

g o1y gassiid slaghu bl Cwond )3 Guizmes 23l oo
P re s 5 A S5 aisone 5 0g S o515 sl
2 eadsid sladobe 03,55 svaline Slpl (oale Wb 035, Job
S Sl 4y g Cedgdd gt o Jobo I ass axb ol
Jyad O dmlie didgy ol JS0a5 5l ,SLe g Juledl 6 5pS
Jad o st S8l aiSTy g oS5 a5 ols LA S s g 08
S lie Sla i )5 035, (LAdgy Sk easlE o pgasar 5w
Llod 51035 al)] 6 ogiand (Ao ;0 45 09 05 Jab 5l S
039, dorad (olad JLSlu (535l98 5050t (o (T 5 o
Vs IS ot sdalie 0,5 g 0y Jad g0 0 Sl ol Wl o
Foir 4 bae b o VY Sl g oole i 4 bape B g

0-0 o J5s) wil

Sl o atie jobay Hlaisyge (S nge aSel jall 5 L

L ablis (gu)p Gizmed S5 (Zl ple Sl SR 5165 Ay
P Bl Ay dees gadshd cdl a5 ol lid ead ans
spa> Jol 4l clls Sezg IS0 50 4y 00, it sla i
Om S oSy S8 4 a5 adg Cdb B sadeid slashe
DAy 5deidd (sla sl o515 00 cnalie il sla sl
5 ¥ sl dSl) o5 005, Sle 9 (08 (Al I i L (A
S SRl i SSe Bl wsaid gla sl 035, )0 (O
o sk 5585 Lol 428,515 ie il glosels dagi , 5 el
3 ot kol 03g; otbyy il oo, (Hlp Bba tgad]
» el Gl jpax pes axl g oo, ol a4l
Gl gadsad slasbo oyl 4l jo a5 by g cn )y J&I
Gl eag) G i Ceamay gl (615 5 USS sl ]

9 )9 o9 (N go sredl; 3l Jol> (R. caspicus) als oboliaz i) g9 ardlln jo oolisiwl 0590 (5 > - Jgua

ol sled Mol IRy il I & oKl
Jlasl Gl cax) o5 <Sab

0 Ve Eo\TY AF277573  F: AAG ACG ATG CTG GAT GTT TAC Cal
R: CTATAG CTT ATC CCG GCA GTA

oA YYE-)FY AF277579  F: ACACGGGCTCAGAGCTAGTC Ca7
R: CAAATGTCAGGAGTTCTCCGA

£q YEE_¥.A AY439145 F: AAG GTATTC TCC AGC ATT TAT CypG27
R: GAG CCA CCT GGA GAC ATT ACT

I YY._YO$ AB112732 F: TAAAAC ACATCC AGG CAG ATT Lidl
R: GGA GAG GTT ACG AGA GGT GAG

OF VAE_YY . AB112740 F: TAA GCA GTG ACC AGA ATC CA Rru

R: CAA AGC CTC AAAAGC ACAA

ot glailgznt sl Jobw (H&E, X2900) cybuwe; Juad 55 (A. PEFSICUS) sil 1l oalo wli 055y solod ik gy bl Jobw Hbslo - S
sl splinn B (iuiigy ly S50 4y (spmsghid (5o Joles 3985 3 (LY) Copmigii) Sy g 5 (M) ol (slo Jobos (EP) aidy


http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

ol )en g gaus & ol plo ooy 41yl | fv

begwsid paai (HEE, X2900) bl Juad 55 (A. PErsicUs) Jlnl plowl 639y oolsd idu Siber cdl Jokw jlsle Y JSi
bl o sonlive J1 ! a8 ylimno) Juad &1 Comnd 3T o155 45 (0 liw) gy cadly ousld 53 Guisdid b Joku ey (LK)

SO peai (H&E, X2900) oyl Juad jo (A. persicus) gl p! plowl 009) Glw gidn bl pj 9 bl aid 8L )Lsle Y JCo
Ol Juad 4 S (T o515 a5 (LY) blio 315 9 025l 50 0081y g piiton (aighid b 3929 45y yeka (M) ool Joko 3 (15) Comgicd

b Sawgdd b Jolw SussTy (H&E, x2900) Obcwo) Juad yo (A, persicus) glp! plowl 00y Ao o 8L ,Lole -F S
RUIUVE) B "N Ve g W1 I PRLU gi w51y a8 (b y) 0y 9 59,5 raiuwa


http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

|

Sl (Blopll 50 699 dopand G9lid LS Lw (55993 g0giumms

Gl b wsisd s Jglw FiSTy (H&E, X2900) ¢yliwsli Juad 55 (A. PEFSICUS) iyl olowli 039, ils iy 8l Lo Lo —8 JSCi

P ke 099, A Al jo g adl ol asl aw oy 5w
(¥ Jgaz) cusls 1y Jlade o 505 slheo 4l j0 g jlade

ol FeS e Juad 43 Comnd (3] o515 4 (L) 0 5 9 59,5

ol Slnl (ool 00y, Glie 2y 13 (5 g s
Iy &olosine Dglis 0y g 0,5 Jad 50 ;0 balemwgaid olaws a5 sls
Jad o lacwsad slaxs .Sl 4S5, 6boas (p<0.05) wisls jlas

33 (A Persicus) il ! plowli 65y ls g Sl ¢ oolad Lidty i Cdl J310 Comsisd b Jglw olaxi jlro Bl ol g (puSileo -Y Jgaz
Sy g p)S Jpad )0 (Shubigy COb Cuoliud 5l yhog S Vor Jobo

Sy Jab P Jab aalllas 3590 25
YV/A-E2/XY OVIV-x¥/aF7 o8
ARAREAZYAAS YY/o-£¥/7Y S
AT - 2YIVY AEIARE VAW prits

oalogils o a4 ladlhae o isen e bogwgad ol
Slo sk olass IS slot 45 w5 it S5 ol pleale e
S AGke oy b o ol @515 5 sibgy S8l B (Sgid
30 ol 00y, AlS S o eVl BBl oS cl 0,5 Jad
William et al., 2015; ) ail oo o sxe goly jobdy iz g0 12
e 5 adsad Zdl (g, adlae o (Ying et al., 2016
9 aslis 99 4O USL» U"‘ as o ua?u...m ‘59‘)41 ‘SQLAU..:L: 039, aliseo
gy il s aripid cdly Joli 45 5 ls sgry S5 50 &
Sl ol s s easSly suisid slasle jsde gty
& ol clasbe j5i 5ypot oS blen) ool souisid
bl po oasSTy S5 4 g ()b 5o G slaybsle S8
Sodgiid «urmgidd sla sl 5l 5t a59ad (sla Jok 2Bk oo
gt a50g ool JSis 19,5l 5 Juwlawsdly (6505 olows 4y g
GSsai) Sl g 00,5 daii cduligy Bl Bl 4 il slid 5l e b
Jb gadsad cdl sy sl oo ST 1) pidgy 8L 1o
9 UAM)}‘” Lol 4»))‘.) Og=9 L)‘)‘JJLW 039, bl B ‘sm.uy ;»3[;

S5 a9 ey | F
gt i3l a5 Col ] Sl Gabios ol 5l edl Casods s
Slrl Bl ;o 005, Bl gla i sadsad <ol 3558550
Ore g blamgdd slass a5l Oolds (pl 5 009 Dslie pal;
O (o (il (295wg S Dlaaline 09y ain oo el
@l IS8 (S5 sk slagz l)ls 039 50 (bl ail aS ol
4 Jy asl el oy, bl ik a4 b gl a5 col
5 (Abelli et al., 1997) |, Sen 5 LT ab 03933l o] Culses
155 olo (g9, 355 axlllas o 55 (Jafri et al., 1987) ,a>
O ez )0 wiSa ) el nFeS 5 Aok Jleile
Oeizped Wdged (5155 039, (2ol A g loss, Sl
el aml o cuifar ) o0g; cdl o b Gl Gtz
5 ongS dges OIS Sldye; s pbpb el )l Ay
olid 053wy o (Kuperman and Kuzmina, 1994) Le.ssS
Ssle g oi)le8 bl Jlsle o (g)logre Ol a5 wols
O (sl &5 Ssdee bl plisy Jab )3 o (Lo (sacsid]
oot (sadeid Sl Gl g 0oy, (bl slagnr el fals


http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

Oled 9 guus

SO bl plo s fpg sy &y i | ¥f¥

Loter et al., ) Koo 5 ;o) aloz 5l Lad olss b Lo S
6 e 25T Ll 3l 3929 ol es! e (2007
Szischa et ) w,ls oSt Lo oole ol v 5 (5,> S
0576 > 5 2ldl i CunBas 4y a>gil Jad 5L 4l (al., 2005
5 65 Caxds by (o Ol b )3 HgmlinSTy olej 5
R e 2550 GGk S0 L (il (S ol (o)l DL
S5
G"JJ‘ ‘SDLOOA}[J )é 005) ‘5:9&9;,‘0 )L..>L..: as ol QLM.) C.)L..)
590 e Jawgd dslllas 550 lale plu alie glas Sl L
b ol mon g0 50 009 deped (golad JLiSlu aS 5 sk o0y
2oz 3l sl Ceond [0 a5 W0 T ednliv bl s g cp)l (siden
olawi e bl 5l SAled ly 4 Cand (6,505
Ceomd ;0 a5 oole iz 40 g Gl had [0 ohgdr lauwsrd
Bl jlas )55 ke e 4 (2l ple @ cod ol

Lol 03905 s e 5 le]

Hy 095 ol Coleg siilson czly 295 Allis ol QB atnn g3

...xj)lo ﬁ)&‘-‘ e

OB W 98 S yiS! Cony

abdir@kmsu.ac.ir (e e
abdir351@gmail.com T RWPUS
shirali@gmail.com ke e Ll g
z.basir@scu.ac.ir s |y

REFERENCES

Abelli L., Picchietti S., Romano N., Mastolia L.
1997. Immunohistochemistry of gut associated
lymphoid tissue of the sea bass (Dicentrachus
labrax). Fish and Shellfish Immunology, 7: 235-
245.

AIf S., David J., Griffiths E. 2016. Morphological
and functional development of the interbranchial
lymphoid tissue (ILT) in Atlantic salmon (Salmo
salar L). Fish and Shellfish Immunology, 58:
153-164.

Buddington R., Kuzmina V. 2002. Digestive system.
In: Ostrander GK (Eds.). The Laboratory Fish,
Academic press, New York, USA, pp: 173-180.

Daniel L., Makrinos T., Bowden J. 2016. Natural
environmental impacts on teleost immune
function. Fish and Shellfish Immunology, 53: 50-
57.

Oblse e wlalaisl sl (b)lgSalg) bl o sadsid slaJsho ols 8
plakeaS s )] T ol aiuli o ool oale oyt ay g
(Fuchs et al., 2004) ol
dopod solad) JlSle (555098 900t (53, &5 pSl> adlllae o
A (285 almil )5 g 0 p Jad 93 0 (Slnl (Blepli 58 03,
5 a4 Cond 0y b 53 sadeid o Jshe o515 a5 s S
Lol g 19,05 0 (65 G 9903 5 ool Caand 3 0598 g 005 YL
ple s caslie 6,01 Solas oole g 5 iz 90 o dunlie yo
odslice pac (JUIS ooleas S aisS (g5, adlllas ,0 a5 paame
dyf Glite (g 0 1) nig ol 5 sudedd lasSs
S92 g (8,5 )18 a5 Wysk (nl p reine (pl s ST 1S (55168
Sl S oty (el e (Si5Kly eel Lojus o
Srad S sbay (Loter et al., 2007) s4i 0 o] 5l ol
LS 5l gl 5o ol slod 5 !l plianw Cdled o Cote
Ser 5 oylesS awgi aF glasdllas o el sad L3E
et 28,5 alaul ol abeas S g4, (Kumari et al., 2006)
@ Somd Ll fad )0 asiid pcs SlSG 25 (e &5 00
gy <8l Bl gagdead il ol adly pals Gl Jad
g ol ool aslis ole (5)le5 gl o b s ol s
3550 Ml 03T Sy Gl s el ol o Ol epe
Buddington and ) coul 48,5 |18 s3edgiges] Oldllhe azgs
sl sl jgamay cpbime S| 0g>g cpl L (Kuzmina, 2002
Slosho 45 25k ol 2 5 03,8 w03y, il J51s 5o s
ol Ysane g 039 T g5 5l joten oty <l 5o pmagi
gl SOl 093 g pugerd Jold &5 Dglite ate 93 5l Lo sk
Memillan and ) wed oo el widbioe (b)lsS W) doned
S8l 40 dgge (gadead db e o (Secombes, 1997
Jolse slagys (BT pmeds po 1) e G (B)l55 dlg) sy
B rb (25,500 Hl8 35 5 (2lSdlge )0 352ge 5 len
Abelli et al., ) o)ls oageay Slol 2Sly 51 6,5 sl> o (o)ls5
S n (e 85 0D el i (nl 6 legtans @S ) (1997
BT 03, alize lagisn ;o (wgad ladsle olaxi
Somgddd sla ol Slani (n S i 4569k 000 3925 (5 lo e
Qg go yol ol ol osmlice solad 5 Sl (als jisu 0 o e
P8 ol & Lz sl baisy (nl (Seagill (ol Candse Joay
Glagienl amis 0 5 )l lome b ke uled (om0
, (Abelli et al., 1997) Koo 5 LT 0ib oo &5t o)
aby (nFohe a5 Wl Gl byl ol 5, 055 aslllas
4>l ol )5 g oo 035, (B et ongs p Lol cilsy
Ly @olosime (il (g ple 4 cans godsad sla ol o515
olass S jgloay aS ols Las gy cpl 5l Jol> bl oo o ojlis
Sy Jad o lagl (515 5 oty S8l B (] sle sl
S i S egata BB Gl &5 oo 05 Jad I S
3B o SIS Wz e g o gime (x2ly ek 00y,


http://www.sciencedirect.com/science/article/pii/S1050464816305605
http://www.sciencedirect.com/science/article/pii/S1050464816305605
http://www.sciencedirect.com/science/article/pii/S1050464816305605
http://www.sciencedirect.com/science/journal/10504648
http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

£ |

eIl (Blowl )0 039, douand (G9lid LS Lw (559198 )90 giumad

Fuchs S., Dankbar B., Wildenau G., Goetz W.,
Lohmann C., Tibesku C. 2004. Expression of the
CD44 Variant isoform 5 in the human
Osteoarthritic knee joint: Correlation with
Radiological, histomorphological, and
biochemical parameters. Journal of Orthopedic
Research, 22: 774-780.

Ghiasi M., Khosravi A., Soltani M., Binaii M.,
Shokri H., Tootian Z., Rosamibashman M.,
Ebrahimzademousavi H. 2010. Characterization
of Saprolegnia from Persian Sturgeon (Acipenser
Persicus) eggs based on physiological and
molecular data. Journal de Mycologie Medicale,
13: 1-7.

Hatef A., Alavi S., Novairi S., Poorbagher H.,
Alipour A., Pourkazemi M., Linhart O. 2011.
Morphology and fine Stracture of (Acipenser
Persicus)  Spermatozoom  Inter-Species
comparison in  Acipenseriformes.  Animal
Reproduction Science, 123: 81-88.

Huggenberger S., Ridgway S., Oelschlager H.,
Kirschenbauer 1., Vogi T., Klima M. 2006.
Histological analysis of the nasal roof Cartilage
in neonate Sperm Whale (Physter
macrocephalus-Mammalia.Odontoceti).
Zoologischer Anzeiger, 244: 229-238

Jafri S. 1987. Histology of alimentary canal of the
river shad, (Tenualosa ilisha). Sind University
Research Journal, 19(1): 49-56.

Kumari J., Sahoo P.K., Swain T., Sahoo S.K., Sahu
B., Mohanty B.R. 2006. Seasonal variation in the
innate immune parameters of the Asia catfish
(Clarias batrachus). Aquaculture, 252: 121-127.

Kuperman B., Kuzmina V. 1994. The ultrastructure
of the intestinal epithelium in fishes with
different types of feeding. Journal of Fish
Biology, 44: 181-193.

Loter T.C., MacKenzie D.S., McLeese J., Eales J.G.
2007. Seasonal changes in channel catfish thyroid
hormones reflect increased magnitude of daily
thyroid hormone cycles. Aquaculture, 262: 451-
460.

Louise T., Suzanne C., Tyson J. 2016. Do prior diel
thermal cycles influence the physiological
response of Atlantic salmon (Salmo salar) to
subsequent heat stress? Canadian Journal of
Fisheries and Aquatic Sciences, 55: 74-79.

McMillan D., Scombes C. 1997. Isolation of
rainbow trout (Oncorhynchus mykiss) intestinal
intraepithelial lymphocytes (IEL) and
measurement of their cytotoxic activity. Fish and
Shellfish Immunology, 7: 527-541.

Moghim M., Heist E., Tan S., Pourkazemi M., Siraj
S., Panandam J. 2012. Isolation and
characterization of microsatellite loci in the
Persian sturgeon (Acipenser persicus, Borodine,

1897) and cross-species amplification in four
commercial sturgeons from the Caspian Sea.
Iranian Journal of Fisheries Science, 11(3): 548-
558.

Ovissipour M., Abedian A., Motamedzadegan A.,
Rasco B., Safari R., Shahi H. 2009. The effect of
enzymatic hydrolysis time and temperature on the
properties of protein hydro lysates from Persian
sturgeon (Acipenser persicus) viscera. Food
Chemistry, 115: 238-242.

Rutgers M., Van M., Dhert W., Creemers L., Saris S.
2010. Evaluation of histological scoring system
for tissue engineered, repaired and osteoarthritic
cartilage. Osteoarthritis and Cartilage, 12: 12-23.

Szischa V., Papandroulakisb N., Fanourakia E.,
Pavlidisa M. 2005. Ontogeny of the thyroid
hormones and cortisol in the gilthead sea bream,
(Sparus aurata).General and Comparative
Endocrinology, 142: 186-192.

William H., Eldridge J., Mac L. 2015. Fish growth,
physiological stress and tissue condition in
response to rate of temperature change during
cool or warm diet thermal cycles. Canadian
Journal of Fisheries and Aquatic Sciences,
72(10): 124-130.

Ying Y., Hui Y., Hua L., Anli W., Hai-yi Y. 2016.
Effect of high temperature on immune response
of grass carp (Ctenopharyngodon idellus) by
transcriptome analysis. Fish and Shellfish
Immunology, 58: 89-95.

lio ol 4 ol g

dored solad JLSle (S5909 000mnd ) e o oy o) G g (O
Juad g ,0 Acipenser persicus Borodin, 1897 i, alo Wb ;o oo,
YA-FY YA ugolasd olluils (g0,0)l5 owlids oole alxe 05 5 50

A

Gholami A., Abdi R., Shir Ali S., Basir Z. Histomorphology
of intestinal appendix lymphatic structure in Iranian fish
Acipenser persicus Borodin, 1897 in two hot and cold
seasons. Journal of Applied Ichthyological Research,
University of Gonbad Kavous. 2020, 39- 47.


https://www.researchgate.net/profile/Louise_Tunnah
https://www.researchgate.net/profile/Suzanne_Currie
https://www.researchgate.net/profile/Tyson_Maccormack
https://www.researchgate.net/publication/279230143_Fish_growth_physiological_stress_and_tissue_condition_in_response_to_rate_of_temperature_change_during_cool_or_warm_diel_thermal_cycles?ev=pub_cit&_iepl%5BviewId%5D=D2VqNpJVoqAtvwdPqtrlFwUbGFCXdN054KJm&_iepl%5Bcontexts%5D%5B0%5D=pdppi&_iepl%5Bdata%5D%5Bmilestone%5D=experimentMilestoneClickedToPublicationFromCitationWithNoFulltext&_iepl%5BinteractionType%5D=publicationView
https://www.researchgate.net/publication/279230143_Fish_growth_physiological_stress_and_tissue_condition_in_response_to_rate_of_temperature_change_during_cool_or_warm_diel_thermal_cycles?ev=pub_cit&_iepl%5BviewId%5D=D2VqNpJVoqAtvwdPqtrlFwUbGFCXdN054KJm&_iepl%5Bcontexts%5D%5B0%5D=pdppi&_iepl%5Bdata%5D%5Bmilestone%5D=experimentMilestoneClickedToPublicationFromCitationWithNoFulltext&_iepl%5BinteractionType%5D=publicationView
https://www.researchgate.net/publication/279230143_Fish_growth_physiological_stress_and_tissue_condition_in_response_to_rate_of_temperature_change_during_cool_or_warm_diel_thermal_cycles?ev=pub_cit&_iepl%5BviewId%5D=D2VqNpJVoqAtvwdPqtrlFwUbGFCXdN054KJm&_iepl%5Bcontexts%5D%5B0%5D=pdppi&_iepl%5Bdata%5D%5Bmilestone%5D=experimentMilestoneClickedToPublicationFromCitationWithNoFulltext&_iepl%5BinteractionType%5D=publicationView
https://www.researchgate.net/publication/279230143_Fish_growth_physiological_stress_and_tissue_condition_in_response_to_rate_of_temperature_change_during_cool_or_warm_diel_thermal_cycles?ev=pub_cit&_iepl%5BviewId%5D=D2VqNpJVoqAtvwdPqtrlFwUbGFCXdN054KJm&_iepl%5Bcontexts%5D%5B0%5D=pdppi&_iepl%5Bdata%5D%5Bmilestone%5D=experimentMilestoneClickedToPublicationFromCitationWithNoFulltext&_iepl%5BinteractionType%5D=publicationView
http://www.sciencedirect.com/science/article/pii/S1050464816305629
http://www.sciencedirect.com/science/article/pii/S1050464816305629
http://www.sciencedirect.com/science/article/pii/S1050464816305629
http://www.sciencedirect.com/science/article/pii/S1050464816305629
http://www.sciencedirect.com/science/article/pii/S1050464816305629
http://www.sciencedirect.com/science/journal/10504648
http://www.sciencedirect.com/science/journal/10504648
http://dx.doi.org/10.29252/jair.8.1.39
http://jair.gonbad.ac.ir/article-1-574-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-05-13 ]

[ DOI: 10.29252/jair.8.1.39 ]

Ol)Sen 9 guue GO ol oalo sla iy &gyl |t
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Abstract
Type: There have been numerous reports on histomorphology differences of
the immune system during cold and warm seasons. A total of 10 Persian
sturgeons (A. persicus) (healthy and with the same size) were captured from fish
ponds in International Sturgeon Research Institute (ISRI) during winter (water
temperature 7.30 °C) and summer (water temperature 27.90 °C). First of all, the
biometric evaluation was performed and then 0.5 cm of anterior, middle, and
Received: 27- 1-2018 posterior of intestine were trimmed and placed in formalin (10%) as a fixative
Accepted: 30- 4- 2018 solution. Then, samples were prepared using the standard histological technique
and then tissue sections were cut (4-6 um thick slices) and stained by H&E. The
results showed that in intestine the intestine-associated lymphatic tissue presence
in two different forms. First, the presence of lymphatic cells scattered throughout
Corresponding author: the epithelium and second, the presence of lymphatic cells inside the lamina
Abdi R. Associate Professor, Department of propria and within submucosal. In the lamina propria, the lymphatic cells had a
Marine Biology, Khorramshahr University of strip shape and their density increased towards the posterior part of the intestine.
Marine Science and Technology, Khorramshal', | Results showed a significant difference in the number of lymphocyte cells in
intestinal epithelial tissue between cold and warm seasons, and their density were
Email: abdir@kmsu.ac.ir more in the cold season compared to the warm season. There was no sex
difference in the histomorphology of intestine-associated lymphatic tissue
between cold and warm seasons. These tissues can play an important role in the
immune system with the production of abundant lymphocytes especially in the
cold season due to the more activity.
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