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Abstract

Environmental  factors including salinity and
temperature can affect the physiology and performance
of the growth of fish, There for many of internal organs
such as gill may be showed wide range of
morphological and functional changes. Fingerling
common carp were exposed for 21 days in groups at 20,
25 and 30°C and three salinity levels 0, 5 and 10ppt.
Histological changes of gills tissue of common carp
with average weight and length 38.28 + 0.58 g and
14.04 £+ 0.10 cm respectively was studied. After
biometry, sampling was performed on 7 and 21 and
transferred to the laboratory. The gill was fixed in
Bouin's solution for 24-48 hours. To evaluate the
chloride cells in the gill tissue of the fish, PAS-
hematoxylin were used. The results showed that the
size and number of chloride cells increased by
increasing the temperature and salinity. The maximum
number and size of chloride cells was observed at
treatment with temperature 30 °C and salinity 10ppt. In
conclusion, it could be stated that the number and size
of chloride cells in the gill were affected by combined

environmental factors, salinity and temperature.

Keywords: Salinity, Temperature, Gill, Cyprinus carpio.

S5 (5P by j (B9 = (ool alme
(FO-YO) WWAF ol o)l (ale pod ojlod pyloz Jlo
b 9 bod 9 Srgd N Plof Dl 1

(F9o% 3985 (Plo WL Sl Jaku 9 AT
(Cyprinus carpio)

"ilogl> (Sod g 49T bl ' (i 39 5@
IS oKl carly pshe 0aSLls (omlidiins 5 05,8 liskiad )
NS ils cagly pshe oSty (bt 5 03 S bl b3S Y
(P 5 alos psle Sl s b5 ey S bkl Y
Ol sle oK 50s

OFAY/AYO gl ) = VTATN YT 1dl 5 550)

3 SAnr Al e e 5 )b e 5l Jams e sla, ST
S el S gyl 51l e bl s Sy LS
S35 sm Dl 5l s wals (il alas I LGT s slagll
2235 V) e @ Olale anm ke s e 0L 5 Ses
e S a2 sS4 ¥ 5 YO (Ve ey glaes S
N3 o 330 T il (Bl Sl i 5 s e ppt e 50
31 o baiged b bl YV 5V ladas 53 (6ol ged el a8 S
S el YE¥A oo s Jglome 53 5 I LT 2T (6 e 5
Sl sl Gl s WS ladshe sy sk 4 a3 S
oS sl Ol mls s eslizad (PAS) (kS slas — ol (550l
Sl Rl b 5 658 2, VL L IS glad s cls 5 sl
amyn Troogles s LIS ladshe calaw g sl o ni
S 5,5 Oly Ol o pyemme 53 S edalie VPPt (o)58 5 o1 8 e
56 s el B o nl s Gld el 5 sl

Lol 13 s 5 (g5 e

S 35S il des (555 (ST G039

E-mail: Bheidari@guilan.ac.ir t gt Bl g5
Behrooz1072@yahoo.com



WA 5ok o)l (ol s o)ledd ipylear Jlo 025 ()9l (olidumsj (odingh - (ole dbxo Vs

Fernandes et al., ) sl o ol & Lol
Cdgs 4D il 4 0dylg 8L sl (2007
o b 3 Susglgs sl > JSsI
d)b &) Py 03¢ o‘).o.tb u,\.&us d)‘“"l p‘hu
Hinton et al., ) 5,li% Wl s pgls p oy
ol aslllas 4> 11 .(1988; Smith et al., 2007
W@ud&bﬁf@iﬁ'}tl}wlomw
wosase il Sl Pl bed 5 (gy0d
wor Joeme 95 (2l AL ladsle

2,5

b 599 3Mg0

SIS bl b g diged dned

155 oplo asad VYo ol cadlles oyl pll cps
diged g 3,5 dkd WWAY oloys 0 Jgomo
jor Vo Oda g gge Lald b (0 Bl jlated,
ok bol Ol (sgl> (5320 V0 (slag e 5
a5 GRS culie (3lgn 5 (295 9 (53939
O Oy e VID Gl 4 aligy joba (malie

S jlosd
Vodels sles A 5 plale won salas sl
dw yd g 3,5 Sl axd ¥ g YO Nr Sled 0g)5
o & (ped ol 5 OPPL VPPt (5)58 daw
sl o 255 (ple VW) B ()10 gy Y
Srs Sei 33l 2y seb Ol e el
sl 525k 5l 5k )90 slas)pd 5 ab edlinal
oly ol 1) jm > e Sod £ ol et
Luz et al., 2008; Wang et ) 15,5 JMocwl
0y b, .(al., 1997; Albert et al., 2004
(b Ko hain) Ol Gargs )b ol e oless

092° Olale s 5 45 welas Basrs Lo 5 (558

dodo
e OFUS slogeyiol x5, o)lgen olale
2l S5 ol g ol (S5glssd Ll
olale > oyl bl el lle S o e 5y
(Koeypudsa & Jongjareanjai, 2011) siws
by (59 625 e BB o hanisgSoid Jolse
Sl s 5l Gl 48 ) ale gudgslie o sl
obele Ghgn  GHSLe jop 4 e Al
o« -(Chakraborty & Mirza, 2007) 1 salss
S lordsSojd Jolse el 1 136 295 on 1l
9 My liwe U 09 Lais ale 5L 5)90 odgize
oo o (sloygiS Ll il o] (Swilejl
@h 9 S35 p WlE oo bod 5 (5)9 dlex |
(Rubio et al., 2005) 1uil S50 b alo > A,
9 ORI (30 oyl b (08 d2lge i 5
oala 13 bawgr ale b B Slwle S 5
S sd Slopadld Sl 1)k 5l g (sjenl JLi
cplpl (Evans, 1998) sod o walas o s5bsS
U5 & (St (S5 dizee e 5l i
ool 2 g alusg 0022 B ) (3l (Gl wilas
oy dbl 2 SN 4 9 e Al (gyeb
(Beyenbach, 2004)
st S 31 L3 5 (6395 St o Lol
bRl STy s eedplie ol S sE
S5 il Jolhe 3 gl sl sl
b o) sl ol srewl mbas bly 4 (St
49035 ade (5598 (pwyil p Wlg dlowy
L .(Richard et al., 2003) 125 aolsl 355 555
e Sl s ladwgy dajlS Jols p ogMe
el &5lge ¢ Sgr g (reml el i (6,503
b oxge g 1y 5, 35 lse 85 35 5 (PH)
losg Cumlus o il (Cinar et al., 2009)

il 5 awaly Ol lewd 5 (Sojb Slss &



vy w3 g (69 ()X plg Ol BlilSen g (650

Olee & LMl 52 13 5 LMl O diges jb g diges
dewg 4 1L ool colue 5 adllae 3
31,8 el Jobus S pizmad A5 (£,:S0j0] ol g

235 Gled o e b il k95

Sslol Jalos g 4525 (6 yds

F el (g Jloys gy sgaia & Linl daosly U1 g
(KolmogrofSmimov) < pew! —3)sS5elss 1905
@y abods by W cppel s 5 odlizd
25 s bajlas p bysie (0le duslie
)l awlio sy (S5 opoilom I wale
wlbs maw 0 oy (g xe A5 edlatwl
olel slogyges] B B sy 2)90 P<+/-0
oy 9 W ol ol o ol Jlley lae
g VW JusTl38ley Lo > b jloges
(Uliano et al., 2010) cul 48,5

L’
ole ] 28 o o ) e ) S8
poad cpl 0 Cwl odd ol i Joexe jeuS

Db e ohd ol cla ol calize glgil
5555 Ao b plo b aulio > IS slo oo
Al §pd9) 9

2 Jyere y9:5 (ple il B lo gy
9y kS & bl cladsle iz sl jlog
sl jghs ohdl laans) al g bewedld
odnlie j LMY (g9) LLI sy she asdy
b Ol Gjles &S gygba s
sy glcaadd 5 4l » LI gl Jsho
2 ogde VopPt (6505 L olales 3 g (o]
bl e g Y g9y p daplKe )
2 b Gl ol JSGl awslie > (puioren
L oo jo o5 ob olis mls walisee gl jlows
Ve g VO Ve (glod dw o 3 Ve PP (g)5
el bl B Gl S sl

3 30d i odlel (i buwg la ale g ags
VID —NB) Jgloe oy5nST olpme < ialesl s Jobo
ECDOBO2K, ) o ¢ s & (5 .5 ke
(V/a-a/o) pH (Singapors Eutech instrument
(ECPH502PLUSK, Singapors yo pH duwgas
Digital ) gewles lawg L Eutech instrument)
w5y lawgi (5y0d o (Stem Thermometer
2 39 2 (Ol €3Ls VBS-IT Ju) ais

$12 peiged

solo O 5las 2 5l o VY oV (slajoy 1> (5 piges
S sy yghaie 4 35 Sl (Balad g0 &
Jslme o 5 b (oale jo o] (leS opnegy L
A w88 el YA LYY G & fg

wlbwcdl

() oliddly Jseme ol ploml I g
L elagiy (@Sl @bl gjlocdles
PossSwe olKiwd dhuwod (49 PV Culus
4 4,5 a5 (Leitz WETZLLAR )
Bl wLIS ladohs (uyp g plolid jolate
A5 odltwl polaidl el ) 5l ale ]
Fyexe 3]~ el lan (520l S 5l dazl )
& Lol w3 )5 oolasiwl LIS sla oo odalin cas
o Jsbo oS e 5 IS 250 pie s
(0858 dwl) OaleaS gilon by 532el Sy 0
LS"L'“’L““’ S>> (\Y’Vi ‘Lgbl).a wb] 9 u.u.uy)
b o3y 4 LIS sl ol

(299 50 ()
L1y sl odlel (slop¥ ¢ 8og)Sen gy Ca
ey 9 Sl 4 jeme (o sy See
5 Colue (5p50jlul cus TS View g)buse
Y e b A8 5 adllae 30 da Jske Sl



WAY Sl o)l (ol g o)lod cp)loa Jlo 028 )9l (oolidiCunsj (g - (ole dloxe

Srpkate Lus 5 5,5 5 jode IS b ot
AW OJ@Lw.n )9».«3 dl.m]a.»?u“ 4.3 Cnd

(V)

RC IS ela Jshs odim s (=) )b s olyus

YA

2 O 2l & G 685 ilye a5 oS
O ladiges 3 g iolejl 3y90 slod dw
oy al ) dexg0 I sl Jsho g (e

Iroxe y95 (ol WL ool 3 Glsts Sl Y SIS

X 0C (clod 5 cppes ol 13 IS (sl Sk (il (PASEH (g508] (55,) o Mo il oDl F oDy Jsho PC 3o JoelS
¥0C (slod 5 Ve PPE (5)95 55 LIS (slaJobe (7 V0°C (slos 5 OPPL (5)55 > LLY sla sl (&

Coluws (1 Sle ySlis g 05 o as 3 Ve slod g
4 bgye (VAUME-NAPM?) L1l Jobe
Dy dF Sl asy Yoo gy o Veppt e
Cobue (1o Jolis g igei YV joy > (yizeen
O les > OVEVED pm?) WIS el ok
S b 5 IF e k3 Yo e gy
o (AVOFENAM?) )8 el Jobor vl
A odalie S Sl 4 Yoo gl g Veppt

(¥ Y o JS2)

4 ab s bl UL pgel bl

S gladole colue (ke duslio jglats
Gl s me BBl VY 5V clajg, oy
S5 0se)l el g (P<A/40) Ad eanlie
cod LIS sl Jolo colue a5 40,5 asuls
2 8y Y b )l dne 5k 4 o> g (59 b
Ve o o(P<el0) 8l Gl gl g
sl colus (ke Bl (o)l paiges
oyt O Yo 4 bgyye (OY/VSE+/AYHM?) 3y )8



va w3 g (69 ()X plg Ol BlilSen g (650

(HM2) 1,15 1o Jpbes Covlns 585l

0 ppt

b
h drok
&
a if*’
a % -
*
40
30
20
1
0

[ m T

-
b e :-“* 15T
b [ 0

10 ppt

5 ppt

(ppt) a3

O llime MRS oimd ) Lis #) (510 pdiges V 595 50 Lod g (69 calisee zglaw ;0 LIS sla Johu Coline duslie .Y JS
(ua}uwa lod > alisee (glagygd (p Hlolime BB o yLid Y gy {asuiie (690 Sy calisee slales

a0 . N
1] e nIs'C
M k:* -l-‘-‘i-
Lj: h il:- : m.‘c
o0 L. e
-k
i 60 a e
3 50
3
40
5
S
3
IE 0
£
10
]
0 ppt 5 ppt 10 ppt
(ppt) 555

( yasdie (gled S5 caliseo Lg[md)yi‘: o Jhlie M3 a.\J@bOL;U U“’\j gy {jaduin (g g S5 caliseo glales

s dod g (65 yal)l 93 iuli8l Iy (P<+/+0)
5 Sibe 5han 5 €l Ll 2 slo oo
g ¥ ol dxp ¥eo gl o LIS gl sl
Mass ke JBls o (AV/OYE-/VR) V-ppt (5,90
Ol g3l ol an > Yo glod > IS cla Jokes
eord 3 oy YV S e (BYIEVESID)

(09 o JSs) as sanlie sl

site & by auw by 3 gedl ol

Y slojy o S sla Jsho 3la (pSiks Auslis
5 (P<+/+0) 15 oanlie (gylol 5 gxo BUBIYY 4
9% om & WS pade (S5 geil ol
(P<+/+0) cuily 3959yl dmo OS] ccalizee (sla
YO o Ve slalod b olyS ol dopd Yo (glod o g
Aoodalie b gxe MBI oS ile 4



WAY Sl o)l (ol g o)lod cp)loa Jlo 028 )9l (oolidiCunsj (g - (ole dloxe ¥

-
e .5
104} - : k=) we
x 2
4 =
4
3 b
'1_1 = & b o
A a b -
] a - -
b *
5
1w
L]
0 ppt 5 ppi 10 et
(PPE) 5 n

O yPline GOMB] saimd LS #) ()1 pdiges V59, 1 lod g ()9 caliste zalaw ;3 LIS sl Johu dlaw duolie F JSG
(uetuin slod S > calisio (sl gygi s Hloline S saimd Ll (3Y By y> ¢ pasudio (69 SO 40 calises (slaled

1401

W 20
120 c IR
ﬁ.ﬁ
o'c
ji Lo
_E Bl b
.L h i
o4 s 2 b .
A -
- -
T e
.
- iy
i
0 pyt 2 ppt 10 ppit
(PP 50

O blime MRS oiad L #) 6yl pdised VY 9, 50 Lod g (65 calidee zglaw ;5 LIS (sla Johu dluw duslio O JSG
ueuin slod S > calisio (sl g)gu oy yloline OS] saimd Ll (p3Y By y> ¢ jasuidio (698 SO 50 calisee (slalod

cilisee glaylos g jlass ) (Joame oS plo idsl LIS sl Jolo slusi g Colus (1S5le Y Joua

VY 59 5y piges Y 50y (6ol3 pdiges ¥
AL Joho sl (HM?) LIS oo cobue IS Jobo slaar (Wm2) IS Jsho colue o

42.2+0.31 53.67+0.5 36.56+0.34 52.16+0.87 20°C-Oppt
52.7+1.41 65.83+0.44 41.63+0.4 63.06+0.82 20°C-5ppt
102.76+1.73 69.31+0.42 87.23+0.5 70.36+0.52 20°C-10ppt
49.56+0.34 58.64+0.59 41.96+0.26 56.47+0.61 25°C-Oppt
59.73+0.28 69.43+0.58 46+0.28 66.06+0.26 25°C-5ppt
88.95+0.24 75.44+0.58 92.56+0.35 73.24+0.46 25°C-10ppt
53.98+0.26 60.4+0.59 49.03+0.31 58.84+0.17 30°C-Oppt
69.9+0.2 75.85+0.87 54.6+0.37 70.64+0.49 30°C-5ppt
111.1+0.32 81.54+0.79 98.5+0.29 79.88+0.19 30°C-10ppt

W0 L daly )3 et sla iyl (Mirza, 2007 S 5 o 9 Cxy

Otwd @ 5l (Bras G5esT p lod g (6)98 2 P& N olerdsSijd )58 53 (5yed g L

Das et al., ) cuol o el Slguinl lale oyl Dl 15 g 0391 $he Ol yseanST by

2004; Das et al., 2005; Kim et al., 2005; Chakraborty & ) Wb (i oljl (laxe



A w3 g (69 ()X plg Ol BlilSen g (650

29005 et Gl sl 16 93yl Ll
Uliano et ) 5o 0 035381 1,18 sla Jolw dlaes
NS §) ié cla sl )33l (al., 2010
Gl 6y9d 4 gl > Al o)) S (b
Imsland et ) cusly Jly gme ial3dl 59, V 51 e
Selsnied Sl 59y 2 adls 5> (al., 2003
JEsl s 035 asede WM Lol aid
YO X+ N0 N D sbgyed 4 bl oo,
b Joo (slagyuiS gie dlass g ojluil PPt YF o V-
5 4l I3l 9 b3 b s BB s
VPP (6)9 & (3laite LnJohoo (ol oIl oy
stolie ol (Guner et al., 2005) .ib .
SRRy 9 (VorV) GillSen 5 ,uld by
Coa  pol pp b GBS 8 (V49))
90 cov LLIS o Jolw Colue g dlis awslds
Fyoxe y95 (2lo 3 > 5 (6)98 Jawe yialil
aS ob Gl el cawd @ w8 S O
Colue 9ol ;3 Gl bl Caw od 9 (559
b glale cpl sl )3 29290 LLIS (slaJob
LIS (sl Jobo oo 5 35 s o s by
510 5 8 s 42,3 Vo o 5 e o
Sr9h & bgye WL sl sl colus 5 Sl
o> ial38l g 3,5 il as 0 Yo (slod 9 VPP
0P xS opS] Sl g (Sl (S P e
2 M) el cpisren 2> o GialS ]y el
2 il 4 S ygbas 95 0 bl Sl Jles!
Sl Jlesl ol glod ialjsl oL5 ol as )3 Ve
g Bl Gl plp YV i g 485 e
b S (b 5l wgde yide ST & (2l
5l 3 Jolome (3T i ol glod i3l
are) S bl b (olo g Mhoe HlalS
% 3 3590 )5S e e (o 11 090 00
] o Colus B3yl mw YL glales )
oS am> il ]y o slaciodld 5 WMoY das
Abe GRIBl Wl sladsle ol g

Wuenschel et al., 2005; Graci-lopez et

2 s g Ld ol e il (al., 2006
@Plo > ior &8 5 Sewl @l peddglie
Gl Oppo 4 86 ol Vet 5 )i 0 b
L Bl Ll L ols o cwl ks
Wright et al., 1995; ) sjls o pds 1Sl
Altinok & Grizzle, 2004; Loong et al.,
o glio gl .(2008; Uliano et al., 2010
9 gambusia ;> Lus (6ygs g Ld L yiwl @
3 gegasy g il g jd ol Ltilapia
S o) spSge (2 sladle oSy
isli8l (Lin et al., 2004) cudl o0d 555 03¢ oy
iete ) (o ol 4 WSl Jgho sl g o3l
P Shoud b S S50 S sapasls
Nl ale wile g lale (coy o bl lallae
Uchida & Kaneko, ) (Oncorhynchus keta) el
(Salmo trutta caspius) ,3 (cby I}l al (1996
“opad ol 5 (WA (e g pe (Slae)
(Acipenser persicus) Jlyl alo b silo Sl
oMb y%)l5 50 (Jabbarzadeh Shaideh et al., 2000)
(20) 5o g oS lawg & adss > aull
5 Oreochromis niloticus LMs | 465 ¢ (59,
uaSuie Wb pledl Oreochromis mossambicus
by bow o LIS s o Sl &5 0> )S
Verr Jo 0 sutilsS 5 sonl8 il il
S s A gy op ) A
b ol s .Lsly plsl Epinephelus coioides
5 Logites ) o sk colus 55 (li3l o5
dily Na-K*=ATPase o3l collsd o il
Sago WL b o colue Slhs
cal ol le e Ve 9 YO slales (o YYPPL
Sgy x5 )ed Sl omies D
S sla gk a5 (85 (g o
5 gambusia (Gambusia affinis) il ,»
L o cuwl 18,56 zebrafish (Danio rerio)



WA 5ok o)l (ol s o)ledd ipylear Jlo 025 ()9l (olidumsj (odingh - (ole dbxo Al

stiely > Glvle )58 &5 Sujglnsd slaSal;
5 o9 I8l 1 (o (lim el Lyl b b ablis
L 5k dbml g 558 de ol i sl Lo
Db 48)S Jlai 53 )5 o I 4 e Ll

Lo o plis il g9y p (8L clialie
LIS slaglo 4l oo «(5)98 9 Lod 2l
Soy p oSyb 3 kil cleais, ab
Oligios b bl (s 50 (pilel glaciedld
Sl g9y 3 oS (VorR) (hlSen 5 (ulghle
3 Umbrina cirrosa ol pb b lale Couw
ook alicl Lisy & 13,5 Lasbe b ploxl
ciza Sloss gy adg) slaciodd (ggy 5 IS
& dag b abls b Jobo 2 p3 ()l me ]38
423)5 edaldie (559 sulj8l

Ol dige 3 &5 (b gy > IS sk 4
P9 Spd Oglite bulyd o S (gl Jol
2 Soliie (olaylidy ol 48,8 jgu0 calises bl
oles Aot (0 Wlg o &S Canl 00 ol Ll
Sl PH (g9 S §) oo Sluogas
Sl balpd g aygeyon gl ¢ Jame (sl
IR Sl ) gl ar sl a5l b
My olej > ple by )Y Al ye Jro )l
2 Ned bl e g plale cglate 4 ls ¢ Jie
sladobs Colus g 2l Sl ol
Jorog 4 Colus g 2l 5 il > Wl
Lo 5 (6yp8 dame ;5556 3 8L oo 4l

Wyl 1,8

REFERENCES

Abdi, R.; Pourkhadje MR.; Zolgharnein H.;
Hoseinzade SH.; Moroovati H.; (2011).
Effect of salinity on mitochondria of
chloride cells in gill of juvenile's
grouper (Epinephelus coioides). J.
Anim. Environ.; 2(4):37-42.

Albert, A.; Vetema, M.; Saat, T.; (2004).
Effect of salinity on the development of
Peipsi whitefish Coregonus lavaretus

N9y 4 Gl ) (JgeneyoS (plo duyoo Hlaiay
&> Ulp g ol GBS by 5 6ysd ol
@ bls cpd SNy 8 bSS () o
sldshe 53 35290 slag)iSge YL ol
9 o higihw sy 5y gy laaSud ks
5 5l Na*-K™-ATPase o3 (coupl piaman
Evans, 1998; Hirose \YAR ()], o (sss)
et al., 2003; Kaneko et al., 2008;
b gyoiw adllae ,> (Marshall et al., 2002
VPP (55 B e F 5l 5095 i Sl
039381 LIS (sla Jobo Corlia g 2bisi 6 &
395 Clalllae 13 35 (o> 9 €)Y 4550k
s o 5l lale aony sl L o5 13,5 saalie
ol @Sles clB YL glagyes 4
b celite @l @85 3 Sufgdpis sloglse
Gk Jl el ol 9 S (o0 pS 6)9d I s
g jsSde o obe sl b ojlul ulsl
ol b 4 (Laurent & Hebebi, 1989) >, % o
ot ) g gy degitl > (Bl Sl
(Altinok et al., 1998) » 3 . yais lal
iee & 555 gien slaJsbo 3as5 5 ejlail il
@Sl plale S5 Jlazl 1 eyl Y0
99 ol 4 cpyd ol 5l (Alosa sapidissima)
Jlg o (Zydlewski & McCormick, 2001)
Mass g ojluil Gl p e yobs Baiod @l
b gess j35 ol il Wb (slasb
S lgis 4 g e b1y led g (gy98 (i3l

maraenoides Poljakow embryos. Ann.
Zool. Fennici; 41: 85-88.

Altinok, I.; Galli, SM.; Chapman, FA,;
(1998). lonic and osmotic regulation
capabilities of juvenile Gulf of Mexico
sturgeon  Acipenser  oxyrhinchus.
Comparative Biochemistry  and
Physiology, Part A; 120: 609-616.

Altinok, I.; Grizzle, J.; (2004). Excretion



vy w3 g (69 ()X plg Ol BlilSen g (650

of ammonia and urea by
phylogenetically diverse fish species
in low salinities. Aquaculture; 238:
499-507.

Ataimehr, B.; Mojazi Amiri, B,
Abdolhay, H.; Mirvaghefi, A.; (2006).
Changes of number and size of gill
chloride cells and mortality of Caspian
brown trout (Salmo trutta caspius) in
different size and salinities. Iranian
Fisheries Journal; 15: 119-127.

Beyenbach, KB.; (2004). Kidneys sans
glumeruli. AJP —Renal; 286: 81- 827.

Caberoy, N. B. and Quinitio, G. F.
(2000). Changes in Na*-K*-ATPase
activity and gill chloride cell
morphology in the grouper
Epinephelus coioides larvae and
juveniles in response to salinity and
temperature. Fish Physiology and
Biochemistry; 23: 83-94.

Chakraborty, BK.; Mirza, MJA.; (2007).
Effect of stocking density on survival
and growth of endangered bata, Labeo
bata (Hamilton—Buchanan) in nursery
ponds. Aquaculture; 265: 156-162.

Cinar, K.; Aksoy, A.; Emre, Y.; Asti,
RN.; (2009). The Histology and
Histochemical Aspects of Gills of the
Flower Fish, Pseudophoxinus
Antalyae, Veterinary Research
Communications; 33: 453-460.

Cioni, C.; Demerich, D.; Cataldi, E.;
Cataudella, S.; (1991). Fine structure
of chloride cells in freshwater adapted
Oreochromis niloticus (Linnaeus) and
Oreochromis mossambicus (Peters). J
Fish Biol; 39: 197-209.

Das, DK.; Pal, AK.; Chakraborty, S.;
Manush, S,; Chatterjee, N.;
Mukherjee, S.; (2004). Thermal
tolerance and oxygen consumption of
Indian Major Carps acclimated to four
temperatures. J. Therm. Biol.; 29: 157-
163.

Das, T.; Pal, A.; Chakraborty, S,
Manush, S.; Sahu, N.; Mukherjee, S.;
(2005). Thermal tolerance, growth and
oxygen consumption of Labeo rohita

fry (Hamilton, 1982) acclimated to
four temperatures. J. Therm. Biol.; 30:
378-383.

Evans, DH.; (1998). The physiology of
fishes. CRC Press, 519P.

Fernandes, C.; Fontainhas-Fernandes, A.;
Monteiro, S.; Salgado, M.; (2007).
Changes in plasma Electrolytes And
Gill Histopathology In Wild Liza
Saliens From the Esmoriz-Paramos
Coastal Lagoon, Portugal, Bulletin of
environmental Contamination And
Toxicology; 79: 301-305.

Fielder, DS.; Allan, GL.; Pepperall, D.;
Pankhurst, PM.; (2007). The effect of
changes in salinity on osmoregulation
and chloride cell morphology of
juvenile Australian snapper, Pagrus
auratus. Aquaculture; 272: 656-666.

Gracia-Lopez, V.; Rosas-Vazquez, C.;
Brito-Perez, R.; (2006). Effects of
salinity on physiological conditions in
juvenile common snook Centropomus
undecimalis. Comp. Biochem. Physiol.
A Physiol; 145 A: 340-345.

Guner, Y.; Ozden, O.; Cagirgan, H.;
Altunok, M.; Kizak, V.; (2005). Effect
of salinity on the Osmoregulatory
functions of the gills in Nile Tilapia
(Oreochromis niloticus). Turk. Vet.
Anim. Sci.; 29: 1259-1266.

Hinton, DE.; Lauren, DJ.; Holliday, T.;
Giam, C.; (1988). Liver Structural
Alterations Accompanying Chronic
Toxicity In  Fishes:  Potential
Biomarkers Of Exposure Hirose S,
Kaneko T, Naito N and Takei Y (2003)
Molecular ~ biology  of  major
components of chloride cells. J. Com.
Biochem. Physiol.; Part B: 136, 593-
620.

Hirose, S.; Kaneko, T.; Naito, N.; Takei,
Y.; (2003). Molecular biology of
major Copmponents of Chloride Cell.
Biochemistry and physiology. Part3;
136: 593-620.

Imsland, AK.; Gunnarsson, S.; Foss, A,;
Stefansson, SO.; (2003). Gill Na+/K+-
ATPase activity, plasma chloride and



WA 5ok o)l (ol s o)ledd ipylear Jlo 025 ()9l (olidumsj (odingh - (ole dbxo ¥

osmolality  in  juvenile  turbot
(Scophthalmus maximus) reared at
different temperatures and salinities.
Aquaculture; 218: 671-683.

Jabbarzadeh Shiadeh, SM.; Mojazi
Amiri, B.; Abtahi, B.; Nazari, RM.;
(2000). Study on the changes of some
physiological factors during
osmoregulation of juvenile Persian
sturgeons  (Acipenser  persicus).
Iranian Journal of Fisheries Sciences;
2(1): 61-74.

Kaneko, T.; Watanabe, S.; Kyung, Mi L.;
(2008). Functional morphology of
mitochondrion-rich cells in euryhaline
and stenohaline teleosts. Aqua
Bioscience Monogro; 1(1): 1-62.

Kim, WS.; Yoon, SJ.; Gil, JW.; Lee,
TW.; (2005). Effects of temperature
changes on the endogenous rhythm of
oxygen consumption in the Japanese
flounder Paralichthys olivaceus. Fish.
Sci.; 71: 471-478.

Koeypudsa, W.; Jongjareanjai, M.,
(2011). Impact of water temperature
and sodium chloride (NaCl) on stress
indicators of hybrid catfish (Clarias
gariepinus, Burchell X C.
macrocephalus, Gunther).
Songklanakarin Journal of Science and
Technology; 33(4): 369-374.

Laurent, P.; Hebebi, N.; (1989). Gill
morphometry & fish osmoregulation.
Canadian Journal of Zoology; 67:
3055-3063.

Lin, CH.; Huang, CL.; Yang, CH.; Lee,
TH.; Hwang, PP.; (2004). Time-course
changes in the expression of Na, K-
ATPase and the morphometry of
mitochondrion-rich cells in gills of
euryhaline tilapia (Oreochromis
mossambicus)  during  freshwater
acclimation. J. Exp. Zool.; 301A: 85-96.

Loong, AM.; Pang, CYM.; Hiong, KC.;
Wong, WP.; Chew, SF.; Ip, Y.K;
(2008). Increased wurea synthesis

and/or suppressed ammonia
production in the African lungfish,
Protopterus annectens, during

aestivation in air or mud. J. Comp.
Physiol; B 178: 351-363.

Luz, RKM.; Artinez-Alvarez, RM,
Depedro, N.; Delgodo, MJ.; (2008).
Growth, food intake and metabolic
adaptations in goldfish (Carassius
auratus) exposed to  different
salinities. Aquaculture; 276: 171-178.

Marshall, WS.; Lynch, EM.; Cozzi, RR;
(2002). Redistribution of
immunofluorescence of CFTR anion
channel and NKCC cotransporter in
chloride cells during adaptation of the
killifish Fundulus heteroclitus to sea
water. J. Exp. Biol.; 205: 1265-1273.

Mylonas, CC,; Pavlidis, M.;
Papandroulakis, N.; Zaiss, MM.;
Tsafarakis, D.; Papadakis, IE;

Varsamos, S.; (2009). Growth
performance and osmoregulation in
the She drum (Umbrina cirrosa)
adapted to diffrent environmental
salinities. Aquaculture; 287: 203-210.

Pousti, I.; Adib Moradi, M.; (2003).
Comparative Histology and
Histiotechnique. University of Tehran
Publications, Tehran, Iran.531p.

Richard, JG.; Semple, JW.; Bystriansky,
JS.; Schulte, PM.; (2003). Na*/K*-
ATPase alphaisoform switching in
gills of rainbow trout (Oncorhynchus
mykiss) during salinity transfer. J.
Exp.; 206: 4475-4486.

Rubio, VC.; Sanchez-Vazquez, FJ;
Madrid, JA.; (2005). Effects of salinity
on food intake and macronutrient
selection in European sea bass.
Physiol. and Behavior; 85: 333-339.

Sattari, M.; (2003). Ichthyology (1)
anatomy and physiology, Press the
Mehr in cooperation with the
University of Guilan, 659PP.

Smith, CJ.; Shaw, BJ.; Handy, RD,;
(2007). Toxicity of Single Walled
CarbonNanotubes To Rainbow Trout,
(Oncorhynchus mykiss): Respiratory
Toxicity, Organ Pathologies, And
Other Physiological Effects, Aquatic
Toxicology; 82: 94-1009.



vo w3 g (69 ()X plg Ol BlilSen g (650

Uchida, K.; Kaneko, T.; (1996). conversion efficiency of common carp
Enhanced chloride cell turn over in the (Cyprinus carpio) fingerlings.
gill of chum salmon fry in seawater. Aquaculture; 148: 115-124.

Zoology Science; 13: 655-660. Wright, PA.; Part, P.; Wood, CM,;

Uliano, E.; Cataldi, M.; Carella, F,; (1995). Ammonia and urea excretion
Migliaccio, O.; laccarino, D, in the tidepool sculpin Oligocottus
Agnisola, C.; (2010). Effects of acute maculosus: sites of excretion, effects
changes in salinity and temperature on of reduced salinity and mechanisms of
routine metabolism and nitrogen urea transport. Fish Physiol. Biochem;
excretion in gambusia (Gambusia 19:111-123.
affinis) and zebrafish (Danio rerio). Wuenschel, M.; Jugovich, AR.; Hare,
Comparative Biochemistry  and JA.; (2005). metabolic response of
Physiology; Part A 157: 283-290. juvenile gray snapper (Lutjanus

Virabhadrachari, V.; (1961). Structural griseus) to temperature and salinity:
changes in the gills, intestine and physiological cost of different
kidney of  Etroplus  maculatus environments. J. Exp. Mar. Biol.
(Teleostei) adapted to  diffrent Ecol.; 321: 145-154.
salinities.  Quarterly  Journal  of Zydlewski, J.; McCormick, SD.; (2001).
Microscopical Science; 102(3): 361- Developmental &  environmental
369. regulation of chloride cells in young

Wang, JQ.; Lui, H. PH.; Fan, L.; (1997). American Shad (Alosa sapidissima).
Influence of salinity on food Journal of Experimental Zoology; 290:

consumption, growth and energy 73-87.



