Original Article ONCDNY (o jlas MY 0558 QXA (S5 50 s Oldos adows R\
DOI: 10.22059/jvr.2018.225066.2573

UL g JU (10,5 y9u5 (o (] S g 9 (G55 g duns Lo

"Bl dhaol T s (gl (gt 13 Tz luaae 3 e EME [l ' (Fgye e
A e yr BBl ¢ Subedls 035ty sy pels 05,5
O\)'i\ "}\9:::\ ‘)\g\ O\)‘? S oSy ‘usvi‘:‘n.n\: saSuils ;um\ii\»)h 39\:— 55;*
A bzl gy 052 (S el 03825 g5 gmaly o9 8T

(WYAY olo yg 505 B2 olos (B pds YAV olo Cudigd)l VF :alie bl o)

ERRLE

S8 s ogas 4y s bad ) Slas (o) calizes lals b a8 ol la alo oo slapluil 5l (S L)Au.n)’l sanlas dio
Al ool g sl Jol 5 559, (slmod gl 8 283 ¢ Sign ekl gl orlats Ao cates (Sl (sloll B g puudis

28,5 plorsl &l g &l (glo s 05 plo il (5 ptogituns g (sl il S ls (ol g s B 5l aalllao scdin

268 3l g il +/0 oM s Cualses 4y aladiged AL 5 Al hele Sl S ptogtuns aalllas gz 1) s,
3 2351~ s ] Sy g0 5 k5 LB DL Calis & ol o380 ol 43 Jymas o pm o 9701+ 5oy
i8S 5158 e Sl S350

£ VA Fie nSle 9 VoA = +/YFCm b IS Job 1Sl b AL (gloyis 55,8 calo asxlad V- W.\j Oig opl 0 rls
J)}Aolavu.i.wbgbl{ Vel i;;/;gu.))9w.§:l~a5\:\/f’ + \/~chu»J§J9bw§;Lﬁbédelo)m».Su_zz,lu\xla_e Ve 9 \Y/'Y
33 plo pao byl )3 g il dladome (3 aS o oSt il leS i ¥ 1 agSwg,Sle cdls 3 linle il 43,5 )15 adlllas
Ceows o] (gl )5 g 4ol (eMaY oy b Cealus (S yag,Sue gulis ol pr bl oo (pidgy 0,8 5y as o3l cdls 3 g3l
B gy Cb Coolbus i 394 (510 sixe glas (gyld palLl 5 cpudlls 13 €85 1,8 dslllas 550 A4S o laciownd dods D > g Cauly
,Jyfau,o):f))’.gl.a:‘_'ja)'lddlacuél,{uimlfumudbdgl}élL.LS.JL.SJ)Biébc)IA;S,JydeULgU)'IMMQ)J)Bﬁyw)JMT
odliie acuomd plw j yidos adgl (Mo @ik > (1alll j0 o S5 Blor Cuand 3 wsSse (slaJsbo sluss @b lale 1> Cpizean
bl o 4l ol 3 (g pdin (oS g0 ey odimd (L & 08

syl S g o3l > oglis Lo cetlas 393 03l o (ledle Loy (95 oale (l (Sl g ity 8Lz led (6 05 Aol
Al go saii]

Bl el Sl 195 alo S ogisn s ool

ool Lginns S5 3500 i dlo (s s ] ] ool o3ki gy el 3 £ gl o

Email: hmorovvati@ut.acir «Y\-#FareITy s sl SO-FWWAW s 1 st s o (*

How to Cite This Article

Morovvati, H., Fallah, S., Mesbah, M., Siavash Haghighi, Z., Arefi, A. (2019). Compare Histologic and Histometric Silver Carp Gills of Immature and

Mature, Iran. J Vet Res, 73(4), 507-514. doi: 10.22059/jvr.2018.225066.2573



https://jvr.ut.ac.ir/article_69442.html

WAV X 6 ylad VY 0,93 ( ( SKb5a)s O \iiss dos

o simn (P<- /- 0) L o] B3] 5 8,5 )8 ulows g 4555 3,90 YA
25 Al

=6

B 5 b sloyis yoS (alo (59 3245 (295 —wgSlo aalllas >

3 9223)5 oanlia (yibg) 508 S5y s o5l o il a s plovl
i )3 poo Sl > el D91 00 S5 ] oS i ¥
OleS 2 292 005 oy (o] (g o baogi 9 il )13 ]
Gl Gl e g it (sla)s (gl olid s > ]
59 72 3 (s295wg) S aslllae )3 39 (i sloaisy) (il pslom S
s 3 5 4Jg) SN ] e B S5 AL &l ol
S bl B oale ol 1348 03,5 sdalie o] (sl Jilide
b e 5o ] oo Jlaisly o JSi5 ) (St 0 g sl
a5 s adgl GV 3l 45 05 00> bl 15 4yl (Y
sgr01nltio 5 addg) sladaY 515 & Cigpist il Jxa ol 5
il gy as) MY ols 1o 3 ] oS (VoYY ol
o 0058 a5l (g L (] 9392005 000 Blae gy
5 48 2o Lo (sla sl aloto o (slaJolo sl 5l oy 4
500l 5 )3 392 00 S e )3 () (o580 (sl Jol s
FB (5590 sla oo (o oY 3 o i St Sdg
el (sl (65518 oo e oo 3 o] oS 5200000
il aline g C8L pl g 008 JSUS Belae (g <L 5l 5

] oS iy L a3l oo Y (3 3 )95 iy
Cules gl § Bgpaé cabase OMae o2 cdines CEL bawg
15 el Jutss gy oIS o L5 (il 3 055 o
B el 0 gl MolS a5 g 18 (elnand oyl 53 5 o
e gy Gulao didey CAb lawgd algl claMeY gy salie
b polato Luolgd s 4yl sV Lol goo 51125 cailoss oy
1S il 53005 b ot silose gl sk o il 3 5 035 0
> gl MY 3,8 oanlin ool )US (odudsn 9 (owsS 90
b My sl (oo Bse JB13 )3 9 M (B 1950 S
Ol wdlgo JUbigad aidly yis gl Jobo 45 3,8 oanl e ]) (St
s (S B 313 3 plate g0 4y g 1SS glo )85 L Joles
sty S oy ooy il jl i 3yl e 15,5 o
o Sl o JSi5 (Jolw 4V bala (350 ) 9 Y G Sl goad
(o850 () (igy (S 5w 9 4235 ol sl Sl Jalid
SlosslB sl i 3 yicee oy (s 90 5 1S (sl s b
95 90 S gh )05 4 (pizmed (VP glai) 5 4356 (oY

Aol

s ilieo lanle 1348 ol alo (claplii o siags S ]
il g i ol Jols jogad 4 Jlite (sLas Slas
cslood)51 8 15 ¢ S35y ke g ol e diilo sogee (Kol 5
el g Seogibl s los (AQAY) a3l oo jb g sl Jolss 5 (g0
ole (V) I35 (ale plai sl claalo (it —iliss
BleY) s I s I (alo(WIW (5 e
015 G155 (V) 83 g yngian (sale (1Y) WS g
Bl 90392 i jgs (il (o052 lile I (S (o5 )9S Lo ]
2955 0325 (A (il y0uS Ay ¢ Blgi 2 03y ¢ il a3 L o,
b S itdge 395 puriSalliBgunn 03y 9 ()9S 03lls o leale
Sloyis 9.5 (oale (VA) 23l o (S sidge puiSualtboum (ole ol
0233 g 2 (8 )5 o g3 bl e @y o LIS 15153 059 0]
Sy eudsS (Jlo iS5 ol 00 plad Cod cclie (lis
Sl 4 25 b V) 395 0313 g oyl 3 (S giuan
sloyds y5sS oalo (il lazsls L dlaly )3 asly dnlllas (538
il 8l i3 Lr Ll oy pusls adllao il 0 )35
sl (18 izeen 5 LU ale ol gl g &L (gloyis jouS alo

ol 0 plosl oalo cpl ap3s )3 ot

S5 oh9; 93090

Vo Lol &S (gl i 155" oalo aalad Yo sy i mgly sl 3

8 (5:3lee 5 £ SWV/Y 21/ AZ (S5 5:lee b LU oale aslad
olo diduwl ;0 (18 CiSSl ol dy b dgds 139 )¢/ + +/YFCmM
50,5 Vo0 £ 555 G i Sip nSolee b &l oale ashad \+ Slaw 5 Y
AV oo oo 3 0lo V i dgds 13 o ¥V/Fr 2 VeV em Job . Sls
olStlegl 4y 0435 las g o (b (2lo)S lemle (B9 555 |
P 9 (el o A2)S Jihe (Sl gals 0aSutilsy (ol L
cstsSug Slo ki 3l il g s aztlog o] (o] oo
il 3l (psSog So Slillas S s 2855 )15 aalllas 3,90
ABTN e Gllayd (95 Jolore 13 5 4 DM Caslses &y (glaaigos
3 ol €8l Jgomo (sla ygy b ccusluw Y bl 5l axy 0 0l
— oS Pl (oages ()l 4tg 0 —F L sl 4 sla by o]
S5 (PAS) it S92 2 (ool S5 9 (HEE) (0 jofl
aalllas (595 2gSng San SaS & 05 At (slmto Mol 545 (gl
Bl Colns S yiogi e dxlllas )3 1505 dns piY la wuSe g
oyl s os 5 Aol ¢ ] cln )l agl cladLY sy
ol JU 5 &l lale )3 4,6 g gl (slaMe (y alold ]
a5 SPSS (6 Lal 4ol s 5 o3litsl b oel s (slavodls g 0 (65

¥



o4

(o 8 i ol Clyanslin S 3 e e

Al 0x5 )55 Slid 3 P2+ s ine ©glis SIS P ag Ssm o 52 I 5 &l Sl 58 (ol ] (g s 5 ying Sam lbuasiuio ono Sl 5 (5:lon ) g

Sig e Sl il o & Sl

¢4 Y ¥/YY A/ £ Y/54 ol 3l ad gl Y (il 2 gy 3L sl
P NCZER A AV/BY =+ ¥/ o 5 adsl Y gl as g il calses
/0+A Yof\ £ V5o /ST £ VYD ol 3l ad gl Y Sl a3 25 gy 3L sl
o/-A¥ LZAEENL) A4/ £ VYA O PUPRPSP) P WCIN JUr-L PRCHICIES
/A4 Yefee £ V/¥Q (LALERTL ol ad gl Y slgl gy 3l culis
oAty WVAY £V KAtER ¢4 = gl Y algl a3l il
®/+ YE/YAE 0/70 00/+0 £ 0/%+ S5t g [ o8 gy Ol e
o/Y¥ MACER ] ASERTA Gl ol S o g il e

/Y WYY £ VYY LZALER /A1 o ) el e o g il b

Al 04 D Slas 3 P<o/o 00 s pixe oles (Sl © jieg ,Sie s o JLU g @b (gloyis j5uS plo )0 (glauslio Clas Hlxs | Gl ol § (1Sl Y Joua

Sig Jlrs Ll ol fart s b
ofo¥d O/BF £ \Y/¥D YA/SNE Oo/FY gl WY 55 o alob
®/+ YY/YO £ Y/ FANY £ 8/F5 w50 (Y g3 oy ko
/FYO Fo/oq £ Y/YA YY/AY £ NYY il S 93 oy Al
®¢/+ N/£0 + 14/54 YY'V/0 £ OV Y il - Ges

(Sl o Aol (V Jpaz) anitl o o sine gl sl L 5
Syl Ges Bl (g ld e ciglds LU g Jb lale > i
(Y Joi) axsly o Jlo ime cglas (glyls UL o &l lealo > s

& )

el oS 95 ¥ 51 AL 5 &L (gl 008 emle 3 ]

036 s 3 S sl oy S5 yoo il 3 gl b By i
5485 )8 bt alaioee S )3 Il ol (30 508 S5) 4y
T O O
M) it (sl I a3 5| Shge s Como &2 gy
(sl 4l S gl 5 (B> i )3 g Cl 00 JSi5 (4]
G5 S pgyaginn o o (FdY) cunl Liui] sla)s (ggl>
bS5 515 0 4S5, il 48w S5 (lale JLil LS Y
3 l3cs0 a3, (ot (cloeisy b) agl cladeY 5l a slaes Jletil
wlo 1,5 o sliie o) 5l il L & pgeo s gl claMaY T 51 a8
I3 (iS4 pile 03lgsls cpl g A go 1o i el o3lgls 51 3
Conl ail zals oyl il (ola oS Sl e oyl 4 s on
o basgs (2] gla oS a2l o glito glo i 1555 Lo L g
Sl @l pleale 3 Slgzatl s LU plale 13 Syl - B9 pad
gl = LB 50 Xgus e Coles dyly dals] il oyas i b
2955 sl > otial B wilord o ool By ] (gl oS

(A pgas) 3,5 odalive a5l MY oy slaciond 3 (g5 o)
sl s Ul oyl 0 o osiby bloco Lawsss o] (el
5 s S 5 43S o oy g oMY o L S (5 ko
Mt glae by b ol il ola )l 15003,5 sanliie 5
otitel (gl (635 50 i ALBl o guosS g0 (sla gl (5ol &S
ol o8 ) 3 oo gl (et gy AL 9 &l lenle o
Sl ) S i3 go JSuis 8lie (g po Sy L g e Lo 93 00 )5
Sl Ko ()95 So Sa58 0jll g 0L dlaw a4y UL leale
003 55 )30 vy 03151 g e J8lio ol slaws JU o lisle 1 Jg iy oo
1 il e (elaaand (S5 siilan 35lis ) o)l g5 oo
sl sl cadls jolos la sl (ggl> 3elae (25050 gy Ly
392 05y (S 90 (slash 5 (SIS iy sl Joles easly Lo
(FOVA ygls)
033V Jod )3 01 )] S progi s gl 2 45 pobo (o
5 &l oleale 3 4yl MY Ciliseo (sla iz coalbes g5 o0
it 5 S5 iy il anlis )15 (g3 _stme oglis L
o dudy 1> (Bl o Jl5 e gl (gl)ls ALL 5 &b ale 4
LU olale y> il 15 38lie dlaws () Jgd) 5,005 gl ixe coglis
20 25 Wy enle 1348 o 13 Cand (S8 Ias] 03l 5 2t
AU 5 &L lalo 5 as] cladeY oypr aliols wisgs 35,3 Lnojladl 5
solo P gl MoV o alold aS” s > cudlis (g)ly iz cogles

A



WAV X 6 ylad VY 0,93 ( ( SKb5a)s O \iiss dos

49 MY «Y) adgl (MY ((H&E xV+) H gloyiiyeS ol u:._..’.j ATy
Culos Bgpad ((F) adgl (oY @ By pad 3959 () adgl claMe¥ (slaassl i (V)
) adgl MY iy 3L ((0) adgl (oY oaisS

Coles GBgpat (PAS o)) AL (gloyis oS mlo il po (] (LS F juguas
(7)ol gl )5 008 oo (lgseial (V) (il 55 (V) (ol oS oS

poainl o wgy i ol ;o am o Jladl o a ) il en 348
3l oYU i 50y Slas (idey il dS (sl o 03ld (iubey wasus
cshbgjoll > &l (slaJoh 5 (cwgSge sa ol jpi 4 bgype oS
2l w.....;l ™ Slails ooy olis dles (ol iy el
il B 52 0505 oyl )8 il leS g9y Cud) 93 Cyguo 4 eS|
posdi il g8 oo Colen Slgsinl il lawgy 3yl olisS sl S
wl u;“l.wo d[md.:‘? 9 ‘5‘»95919 dAE d.)l.)) Sl JAL\» (JT o..\ul_.::y
(I) 28 oo colon |y i cloais a8 aid Ao dis gl i3 Lo
< g2 odnlin BB (odd (cagelinl (Audsy 55 sloyds 95 (oale >
4 i Aol 0392 3 (S5l 5 3 2l ol )3 g 90 sla sl
oS Nasgdad (ale S S (ol )3 g osalie LB (95

o i & Tl = N

Coles gl (V) (o] oS (H&E o ¥) 2l gloyis y:S alo Gl Y yyguas

o(F) adgl cMaY () il a8 008 Colas iad L (V) (] laS oS
(F) 4298 Y ((0) adgl (MY 4y 0 35 B9 pas

s 2(M) pm

(V) adgl oMaY (V) o] S (HEE ox¥) UL (gloyis 5,5 mlo (i il ¥ yuguas
ol Y &) Gy pad 35,9 ¢(F) ol Y 08 Culas Byt () gl SV

Colos olgial (V) adg) Y (et iy 3L o) adl DY 2y L (0)
(A) il s oS

18l ) &S ol 05 (3115 s 1ol (g5 5 0. xsusg slsns (gl yi
e g AIMEIda 298 oo yiaS Sass g i5)50 (oale (o ial 31 L
Pl 5 bl cilisen 6555 (53,8 ingiy Y- Jlo
Sy adllas V220 Jlw p» Abuzinadah pisces g 3l
aalllas 133AVY JLw p Heitz s Magnuson ¢ &, (sbyd olale
42 ol (plo g el (5 plenle a5 o (] (slo) i
ceosiiane b3 ol s g 38l 051031 48 Wdaaw ) 4o ol 4 5les]
I e 5kl J8 095 )3 w2 loyi 565 10 2> plaale 42355 53 L,
938 oo 0385 LS sl 5 ) (5y5l> LSS gd
cslopysiSdlgnd J yue ] adis oalo ol ol 5 o (2381
OidlS g 03ll il 38l oyl 0aiiS s g5 Wlgs o aS Sl o 5 by
A g g3 letle il 3 Al il 5> 38l Sluas
o M anl 0 83 poyagion 9\ (pgSda g
Gl il 4k (5 4l il o ¢ L3I 4l

¥



! .
: ’2
el 2000 pom RPN

b o

(V) o] dito ((HEE ox¥/¥) (b (gloyis 15,8 olo p> (] )5 3o 5 pygua
(7)ol dite gy il

dlo)m)ﬁwiwuwbwlu ‘Ol)mh’;’)‘aw

E—— 20 pm

gy Bl ‘(H&E ox¥e) il Sloyis youS alo uﬁ._...'.j 2 adgl (MY D ysguad
At (V) (5,880 ()L (—dbgy sl Sl (V) 2l S sla Jolow ¢(V) 4ol (Y
) 4l ples sla sl

5 90 slasls (PAS oxF+) ally sl i 08 ale (il )3 ady) MoV A yguas
() () s s o) 23 o3 (F) gl DU iy il s )
0) M (5 i g

s990 slaJoho 5 5503 (slas LIS cla sl oy OF loale
Sloyi 555 ale pil LMY (gloasld iz g adgl (clade¥ >
o .35 omltio |y ] ol s S 3145 45 48 a2l o L 5
i S92 YL oSl o yrege 1S (o Jokus (i pouls
2 sy g3 Jstame 53l (sl ol ey 52 09MMe U Jols )
b)‘..bl ol (YV) ..\59)‘_;9 )La.w L L)J).Ju:) L_J—I Il L&:u}l u.\> 9 )5_»; L_J—l
945 (o 35 O (6598 s b e il WIS sl Jolwo (e
O 9 (plo 455 (imed 5 (659 il (e o (Kian 5 O
oMy gianw § A s d g (i b 3,5 oy Jglas ] (5) 3 )3 )]
ablo] g ) ()8 by (sl Jghas Lauogs s Jglo ol 3yl 3
50 s o 5 ol g 4 SsS ie l J 5 Mo
155 4] SaeY g 3l slossls e > JLb 5 gl ol

(H&EE ox¥/¥) (DUG glojis 15,5 mlo ol )3 (il H15 33l Y jyguas

oo sy 5245 ghaalllan > 255 atalite LB i clatlys S
sloy )5S slo L ailito (] yuo gy 8l 35 05 plovl et
Sl 929 03l o il 93 (ol (& (Sl Ad)S )55
o) gl Sy ol Al o o] (il clals (5505890
Sl (gl oy 8 onlo Lol ALl oo e (g oligS ]
4 olpe 1y gl ol &l e (655 38lie (gl g g (o]
ra iy WL g Jb plo 9> 4o )0 05 Layy alo g0 oyl dydas Coglas
48 39 g0 ol il il 38 50 S Loy gl (claMeY |y ot
Je 1y 0alS ol 5 0uiS 335 (63 Boye (o0 Sopaé oM
ooy i L oS gekan by s Lauags 4yl Y 3,8 osnlie
4l led by Jsbi (YY) ol 00 0adigy el Mt 4395 (sMoY
L Jolow a0Y gl 9 505 51,8 by (sltie g9y slo i y0u8' (ke
03131 g Aty Slog S g it ity (gl by Jolaw oyl iy o oSl
ol Alen At (6391500 pawMygiw (515 g Conl Ko o8 Indiun

A



AYAY F oyl VY 690 Lé&hﬁ\; O\ad>s s

‘53':).}5 9 ’S.M‘: “,
g pyite Cglae 0593 5l A1 s p3Y 295y dllie S dian g
Ales S5 2285 gl o oy dsges oSl

&8lo 3 4o,

ol 03t 0)]35 @blie > o )lad 4365 s (S g5y

References
1. Abuzinadah, O. A. (1995). Gill raker morphol-

ogy in some red sea fishes of different feeding
Preferences. J Mar Sci, 6 (1), 93-122.

2. Almeida, A.P. G., Behr, E. R., Baldisserotto, B.
(2013). Gill rakers in six teleost species: Influ-
ence of feeding habit and body size. Cie Rur San
Mar, 43(12), 2208-2214.

3. Morovvati, H., Khaksari, M., Arefi, A. (2016).
Histological and histometrical study of Barbus
grypus gill. Scientific Res Iranian J, 12(2):85-93.

4. Aczari Takami, G., Shahidi, R., Adeli, A. (1990).
Estimation of female Silver carp broodstocks
Hypophythalmichthys moltirx for selection
breeding. J Vet Res, 55 (2), 43-50.

5. Bahuguna, S. N., Anupama, G., Urvashi, N,
Upadhyay, M. K. (2014). Histological study of
the gill (gill filaments and gill rakers) in post
flexion to finger ling stage of Schizothorax plagi-
ostomus (Heckel). Aquacalture, 3, 010-016.

6. Caberoy, N. B., Quinito, G. F. (2000). Changes
in Na+,K+-ATPase activity and chloride cell
morphology in grouper Epinephelus coioides
larvae and juveniles in response to salinity and
temperature fish physiol. Biochemistry, 23.83-
94.

7. Calabro, C., Albanese, M. P., Laurano, E. R,
Martella, S., Licata, A. (2005). Morphological,
histochemical and immunohistochemical study
of the gill epithelium in the abyssal teleost fish
Coelorhynchus coelorhynchus. Folia Histochem
Cytobiol, 43(1), 51-56.

8. Carmon, J. N. (1989). Acid-base homoeostasis:
past & present perspective. Physiol Zool, 62,
845-850.

9. Evans, D. H., Piermarini, P. M., Choe, K. P.

oYY

Ly 50 0423 )58 & 323 Lo Sl (ol gl sloMeY 028 3 9 43 1
MY (YL (clbconid 5 Jgaxo yob 4 o sl 1yl (RVLYS)
Lol 185 ol o gl 4355 sl 13 5 g oo oanliie gl
2 592 5 5 b s ol o ol aioes sl b I8 5l
o olealo alial g (5)90] (2o 5 13058y (pgogisgen (alo
g5 59 (1) ol o) il (loass g5y IS slaJshs 90
iz @MY gl sk 5 (ioMd sl ol ol 1187 sl
Pl A3l ole S 19 g cramb ST L azbly (685 lile 5] 4655
1948 ol 005 it g IS Sy 55 (YY) Cl 0 35S
ot (elmais (glorels a5 LIS (el Jlas Voplowl 5
gl MY (pdidgy Bl 3 (g8 9o (slash (V) 55 oo )3
odnlie lgl 8 3las 4 WL § @ (gl jgu5 mlo (il 5 g laS
] sl by Bl o o Sl ) a8 (i g 5005
o Mygions (Gl 45 it (08 90 01138 e 5 b Jslw (Ao
b g oliws ol Silog S g im g (lodels b | dsds g dituans 29T i
Y 6598 b )5l bl 2 ol (30 (09 90 (sl Jgl o3l
3590 Sz (12 V0) sy (I3 T s 09905 b (10 )
Sladl > i (o0 & il (G porls ol 3 Jsane yobo 4
OB 3 a8 (e dr Cales )3 9 Loy (Slee Cond )3 v
295 0o (gloadidly b azeis (pl (V0) 3,13 342 o] (elmais cloacld
Lo (Slee s 53 AL (o) 908 o Lel )15 Slgean @l slo s
(hle 3 bl o s Lo ol S (o098 9 (Sl J gk s
Jgene 5l 42 LIS g (cwsS g0 la Sl ogogiuogSly (wgegivgen
P BT sl & S g cod CL glans (—tidgy <L
) 055 90 (sla sk o e alo )3 (V03,8 oaal o]y Lo
295 Olaale )3 (1) 3,5 odalie Ladiss (59 l5ism o5 sl e &
5 rr—oPh porgmged plale il 55 AU o Al slo 8
a3 (guosS 9o (sl Sl e dposl S92 (S5l S0 L et
il (gl y iy il Coolius L003,5 sanliie oS Slaxi 4
28 (5l gime 9l o b (s bl a5 LG g &l (loyis j9S
2l jl a8 oalo ol y> il olaand) by b Caslses Lol
Job 1225255 oo 05 (o Canalad b ]y aoss oyl (V) b0 oy
0392 (Sloyi5 )95 (oale I 1550 w008 aalllae b 2l (9
il JolS5 (g9, (w3 VA L > Pinde s Wells .ol
oMY gy il asles ¢ LalS5 b )3 yulbo] Lugilidl lalo
O 039 ORI 409 90 cnl 4 s 5 193, (65 oIl 1) 4l
agl MY by 8l cualies ¢ puiis (giadlys Sl e 4y

Mo il

¥



oYY

10.

11.

12.

13.

14.

15

16.
17.

18.

19.

20.

A

(2005). The multifunctional fish gill: dominant
site of gas exchange, osmoregulation, acid-base
regulation and excretion of nitrogenous. Physiol
Rev, 85, 97-177.

Fernandes, M. N., Perna-Martins, S. A. (2001).
Epithelial gill cells in the armored catfish, Hy-
Postomus  plecostomus (Loricariidae). Revista
Braz Biol, 61(1), 69-78.

Fontaine, Y.A., Pisam, M., Le Moal, C., Ram-
bourg, A. (1995). Silvering and gill “mitochon-
dria-rich” cells in the eel, Anguilla anguilla. Cell
Tissue Res, 281, 465-471.

Gross, G. G., Perry, S. F.,, Fryer, J. N., Laurent,
P. (1998). Gill morphology and acid-base regula-
tion in fresh water Fishes. Comp Biochem Physi-
ol A Mol Integr Physiol, 119 (1), 107-115.
Kenan, C., Abdulkerrim, A., Yilmaz, E., Resat,
NA. (2009). The histology and histochemical as-
pects of gills of the flower fish Pseudophoxinus
antalyae. Vet Res Commun, 33, 453-640.
Krayushkina, L. S., Semenova, O. G., Panov, A.
A., Gerasimov, A. A., Ogorzalek, A. (2000). Re-
action of the osmoregulatory system of the pad-
dlefish Polyodon spathula Walb. (Acipenseri-
forms: Polydontidae) to marine environment.
Zool Poloniae, 45(1-4), 95-120.

. Macsnucs, J.J., Heitz, G. J. (1971). Gill raker ap-

paratus and food selectivity among Mackerels,
Tunas, and Dolphins. fishery Bulletin, 69(2),
361-370.

Rotterdam, K. (1996). Scanning electron micros-
copy of the fish gill. In: Fish morphology. Mun-
shi, JSD., Dutta, HM. (eds.). Horizon of New
Research, 13, 32-45.

Saadatfar, Z., Shahsavani, D. (2008). Structure
of chloride cell in Telaji (Cyprinidae, teleost) of
Caspian sea. Amrican- Eurasion, J Agric Envirn
Sci, 4(5), 599-602.

Satari, M. (2007). Ichthyology (2), Systematic.
Haghshenas Publication. p. 187-199.

Singh, B. R. (1966). On the gill-structure of a Co-
bitid fish Lepidocephalichthys guntea (HAM.).
Jpn J Ichthyol, 14, 103-107.

Stoskopf, M. K. (1993). Fish Medicine. W. B.
Saunders. Co. Philadelphia, USA. p. 8-35.

21.

22.

23.

24.

25.

26.

27.

1oy 958 ] poliss 3l dumlie <)o g Sy e

Sturla, M., Masini, M.A., Prato, P., Grattarola,
C., Uva, B. (2001). Mitochondria-rich cells in
gills and skin of an African lungfish, Protopterus
annectens. Cell Tissue Res, 303(3), 351-358.
Uchida, K., Kaneko, T. (1996). Enhanced chlo-
ride cell turnover in the gills of Chum salmon Fry
in Seawater. Zool Sci J, 13, 655-660.

Ura, K., Mizuno, S., Okubo, T., Chida, Y., Misa-
ka, N., Adachi, S., Yamauchi, K. (1997). Immu-
nohistochemical study on changes in gill Na+/
K+-ATPase a- subunit during smoltification in
the wild masu salmon, Oncorhynchus masou.
Fish physiol Biochem, 17, 397-403.

Wells, P.R., Pinder, A.W. (1996). The respiratory
development of Atlantic salmon I. Morphometry
of gills, yolk sac and body surface. J Exp Biol,
199, 2725-2736.

Wilson, J. M., Laurent, P. (2002). Fish gill mor-
phology. J Exp Zool, 293, 192-213.

Witters, H., Berckmans, P., Vangenechten, C.
(1998). Immunolocziation of ionocyte cells in
gill epithelium Na+, K+- ATPase in the Calcium
transporting sterna, epithelium of the terrestrial
isopod Porcellio scaber L (Crustacean). J Histo-
chem Cytochem, 45, 437-446.

Wood, C. M., Marshall, W. S. (1994). lon bal-
ance, acid- base regulation, and chloride cell
function in the common killifish, Fundulus het-
eroclitus a euryhaline estuarine teleosts. Estuar-
ies, 17, 34-52.




Original Journal of Veterinary Research MF
Article J. Vet. Res. 73,4: 507-514, 2018

Compare Histologic and Histometric Silver Carp Gills
of Immature and Mature

Hassan Morovvati', Sara Fallah!, Merzad Mesbah?, Zarhra Minosh Siavash Haghighi®, Amineh Arefi'

'Department of Histology, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

’Department of Clinical Sciences, Faculty of Veterinary Medicine, University of Shahied Chamran Ahwaz,
Ahwaz, Iran

3Department of Pathobiology Faculty of Veterinary Medicine, University of University of Razi Kermanshah,
Kermanshah, Iran

(Received 14 May 2018, Accepted 27 August 2018)

Abstract:

BACKGROUND: Fish gill is one of the important organs of fish which in different fish per-
form a variety of functions including respiratory gas exchange and important physiological
processes such as osmoregulation, ion regulation, nitrogen wastes excretion and acid-base bal-
ance maintenance.

OBJECTIVES: The present study was performed to determine and recognize the histological
and histometrical in Gills Silver Carp Immature and Mature.

METHODS: Samples of gills were harvested as 0.5cm in diameter and fixed in Formalin 10%
solution, then the routine tissue processing steps were performed and samples were cut into 5 to
6 um in diameter and finally were stained with hematoxylene & eosin and acid Schiff solutions.

RESULTS: This study was conducted on 10 immature silver carps with mean body length and
weight about 10.95+ 0.36 cm and 12.02 + 1.08 g and 10 mature silver carps with mean body
length and weight about 41.4+1.07 cm and 1.5+ 66.6 g, respectively to evaluate the morphol-
ogy and morphometric measurements of gills in this species. Gills consist of four gill arches
within operculum which is located on either side of the pharynx. Freshly this organ appears to be
bright red in color. Micrometric studies on the thickness of epithelial tissue covering the primary
lamellae and gill rakers at both right and left sides in both mature and immature fishes, does not
show significant differences. In mature fishes, the epithelial covering of gill rakers was measured
thicker in apical area comparing to other parts. The results also revealed that the number of ori-
fices of gill raker gap decreased with fish’s weight but was larger in diameters in both mature
and immature fishes. The number of mucous cells in club-shape of primary lamellae was much
greater in number than in the other parts which reflects more mucous secretion in these areas.

CONCLUSIONS: The covering epithelium of lamella in this specific species, does not show
any difference with other fishes in the family. The only difference was in the shape and length
of the gill rakers.
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Figure Legends and Table Captions

Table 1. Mean and standard deviation of micrometric characteristics of the gill epithelial tissue in mature and immature Silver Carp, in pm.

Table 2. Mean and standard deviation from comparative characteristics in mature and immature Silver Carp, in pum, ® indicates a significant
difference of P<0.005 in the mentioned attributes.

Figure 1. Gills of mature Silver Carp, gill arch (1), Gill support bone (2), Gill support connective tissue (3), Primary lamella (4), Cartilage
(5), Secondry lamella (6), (H&E, x4).

Figure 2. Gills of mature Silver Carp, Primary lamella (1), Secondry lamella (2), Capillary of Primary lamella (3), Cartilage (4), Supporting
cartilage (5), Epithelial tissue (6), (H&E, x10).

Figure 3. Gills of immature Silver Carp, Gill arch (1), Primary lamella (2), Secondary lamella (3), Primary lamella supporting cartilage
(4), Capillary of primary lamella (5), Epithelial tissue (6), Epithelial tissue between primary lamella (7), Supporting bone (8), (H&E, x4).

Figure 4. Gill of immature fish, Gill arch (1), Supporting cartilage of gill arch (2), Supporting bone (8), (PAS, x10).

Figure 5. Primary lamella of gill in mature fish, Epithelial tissue of primary lamella (1), Chloride cells (2), Squamous epithelial cells (3),
Nucleus of undifferentiated cells (4), ), (H&E, x40).

Figure 6. Hole of gill in mature Silver Carp, Hole of gill (1), Epithelial tissue of hole in gill, (H&E, x4).
Figure 7. Hole of gill in immature Silver Carp, (H&E, x4).

Figure 8. Primary lamella of gill in mature fish, mucous cells (1), Thickness of epithelial tissue of primary lamella (2), Secondary lamella
(3), Pillar cells (4), Squamous epithelial cells (5), (PAS, x10).
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