’f{’jgé-f‘yl«.ﬁ_,’.&iéajj.: 013354."34

b ool (paadge (93 oy SLapa T 3 (o3 3 Cuallad () jae (paas
SIS Lasusan 5 (S seeali 5ol P GloaS s e

‘*'/”/V‘&ﬂ%'@ﬁ EXVAVA :g,.élwa'@)l:

o=

9 line Sl saa 5o lag lan pandas 5 AL, Lboo g ladas el B oy sla il anb palie & (o i

Ao YO gon Bl 31 (6,580 53 ben ale 3 a e sLaps BT 5 (A il saalle Guad s ol s ea s Gl dea
ALP (AST ALT slasiolsly saolie oy (oS laa 51 Gy 8 S aladl g3 Glau g slBuvs 3 sud avs sobe ale YO 4 5
95 i 59 4 bgse aub suulie e als cunaa IS g b polie sl s lle w9 S s5Se5lil LDH 5 CPK
09 Oained 5 S conan o dalllas 50 slasialL 51 S 8 (Siiwas Gl sglle 4 d Lwnlie pa b Lol S 5 5 sule
—0RA/Y -t AST i als man JS o (ol ol 5o 858 D13 sl asse Lasiel 5Sos Lsole 5 5 slaguia
-wyv:LDH g y¥v/a-tva/a.-£00/- - :CPK & -y/0-+va-\0-/0- AALP  (v./--+\0/0--v¥/0- :AALT.  ¥oo/--yvo
S CPK aulie fu a e 3L 5 Guis 5o ol me 55k WALP G AST CALT uolie o sil 5o Malls asly YVFYEVY. Y
cunen JS 5o AST JALP G 55 s ALP JAST LALT Liolie o Gptinad cabls ssms ke (Sicased Guin 30 58 o LDH

\AH(;LA";:‘_).:TJ@‘).\U.a:u]a_)idllo@_)‘).\prﬁk)‘w@.cd‘mmlﬁga_}mh@& .c».ul.\d}}\gts‘)hw‘_;lu%u

VY F) 6,8 )5 bl 3550 o (S0 5 PKen 555
Y
SlaysSb s Glhas (W 5 Sola Ll 5 55
Lol 5 (e y S35 s 80D 055 ot 5o
05 bl S ell plals 5o bl
Sl s Lagoban ol Gl | oe Sl
L laglon paseds podle oz ol 5 Syl
sdol Camds oS i boadaly 53 Sl opl S
Ol Sl snsd Ll sl S B 0I5 e en Solon
@l B (el 5 S sl 5SG l ale
Ay Sy S flye ol S

A R g |y wi laals e

ahen ale a3 T oA sulS olals

oo
oo 5 p3Y sk b o sbie (6l a3

btz sl Sole Olse a4 LT Cdlad Ol 5 i
Sl rmes sb 2 sd e a5 R s
)5 DU s 5 Ol o Cdlw Sy o))
2 laasil el s 5,8 e 15 eslin
555 ol sl Sl il slaccil
sl 03 e glaamial B Ol e 4 Olale 5> (ol
05 o DUS 5 g S 55 5 Ol kS
g a0k o3l Jolgo a Gl el o slgniy
My Sl L 55T 5 b O 5 s
e Cadle Olsie 4y Ll o Dlais (ol &S iles e

PY AT b o‘)m"aﬁaﬁé 0599 Ol g (SSudi yaola dlas

Ol e copte a b o€ K8 pals odKESls ai pal il

(J g 02y ) E-mail; shahsavani@ferdowsi.um.ac.ir of i cagis cagie s b olils ((Kdpuls 0aK25ls Ol 3T 5 (ali ol g0 blig 098 Sl !

Ol p) At gt 53 B oS K ol oS3y gk 09 8 Slutils


www.SID.ir

oJLﬂJ_w\‘-rl;AJ_:J}; C»_:.‘Lx.‘! )\MQW}QJJJ)SQ
LY

5 Aoy s0lse

Joes 53 o5t Blss e ei s 03 S Sy
255 ol 255 53 (o Wbag; 3 @Bl S
Al el ge deo Oley oS ole (33 53 35,
JUSH 1 oy A plmil ol 5 o s 51 13
Slasbae (5 ol 1 soslaar Jome 4 Olale
Aes S bl Wl esle ale YO 5 5 Al YOzl
O35 5 e il £0EQ anlllas 5550 Olale Lavesze b
Y e o bl sp e S V44V/0 £ 00 Ll o g0
S gl gad i S 15 S bl s sk
Olge a4 Lop sl Oluls 5 o sl K 6L
Joos Ale DS A 5l g i 8 LTl 4 g
ool K s by 4y o3 Bl 4 U 1 (505>
ot g sl bl (6 Sl S sk gas s S
bl 4 Jl)l g0 s Jie oKl 4
b b3l s S e Wl p e 5 550k 5
Lwy 5 (AN Jus b)) 5550051 olKaus Lo s
2 (0=l =0l a3l usl) soles slacs
3500 (ol Ol 62) Sy papdd oKyl
S D AST sl el s 5513 (5 8510l
=D ALT o 5STIFCC sy ams Gl il 5 sl
36ld) ALP 55T IFCC s 4y Gyl 5 sl
LSV LDH o331 DGKC sy 4 (o3
551,5) CK o 31 5 DEKC(P-L) a5 4 (GL5 s
KLdd (5,805l IFCCIDGKC s,y 40 (LS

Laosls = 5 45 olaol 5ldaesls (g bl 5JLT 5
bl a5l cdslaal Jl i
o= B s S A eala il S el
SO el e Bl 0031 5l Cilises o e sl 2ol 1L

(Spearman  non-parametric ~ correlation) -ye ..l

asuj)ﬁj;wu,ublﬁwwg.@;_-)uuu\

u}.;b)'ls Lub_)-’g_-ﬁ-"};ér.&u J}‘A AQL_{J;-:S 4-:&}4

o o S IS e e Dlen Dl (sl Ji
O DU Lo s 5 s S0 sms SEESS ¢ Juai
303 Sy O gl glaasl Gos o AL
SN 3, S e e e eyl ) e s
(\WV

= Jsad Pl s 55 (Y00V) UL 5 Melloti
(ALP 5 LDH CK) chlie 5w slap 5l cudlas
(x5S Al s Al S s il
Ml Jaee Calises Ll 5 s abe 4 S s il s
53 3 pd g Sloml 055 p e 6“(&)3] 23 Sola ma
555 Als o 53 ALP 5 LDH sl sl o5 Jb-
Sllad s g OLES Lo pr Joad 53 1) (o205 ¢ sone
salS sl alS LS g 8 5 OMlas éuﬁ;T
sCangleton .(\WV) cul asl jals SJabe ol
S sbasbl 5 ads G (P e
sl s (sls 3 adlas 3,50 1 Ol Olale a1
o dn Olale & o 058 e 03l (S S8 ilale
(V) Ll o fals Co s 4 ALP Ol 50 ou

e 1l S (Olale 5 pS a3l b 5Dtk Lo
O slos s aS cul Ol el sl Olabe
Ll Gl bl sladibisgy 5 a5l sbos 5 ebw sliss
N IS T S VRPN
o sl ool Olals 1 S5l 5 0 egs
ST slnans 53 55 e Slal b s o guis
P FH N S RN P IS IR VNS (DR L o
VU OF Sllw s Lol Hse 4 bl a0l Ao
Rl (Sl ml il 5 W e Olale des l53l ¢ J 5!
Sl 28l JalS gl 4 el p b o Ak ale
B 5 ey b a5 A ol S e Ll
Sloas IS by (05 s S 5 sl il
S slie 05 58) Camsd Ao (G ol gl )
2o sl L ale pld e e LS‘-%&}T
Lol ooy ok 3 e A5 S5 5 558 bl o0

V- L anslie ¢l sl Ql,'.oa.;ﬂ)'\ Ol s

AP sl o o ladds ‘eli'n.‘b 0999 Ol 3 (S yaola adae I °PA



www.SID.ir

055 e el 3 S Bl s

ALP Ol o By b oy 53 3 S (5, Sejldl
S sl 3l aS 5, (YAEYE) ALT 5 (VWYEYYL)
(V) ol i

23S S &8 an L;uwﬂ OYAY) 0 es 5 Ol
5 andlae 5y 50 1y Glysdle 5 (glo )& ¢ Jsans) Olals
Cdlad 3 o OLILT ) 5o &S Lol 5l 3 aslie
53 MAV-MY UL Sl sdde 55 S ale 53 ALP o 51
5—S Al 53 5 AV=108 UL glo i 55 S sl
Cled o3l o wa 3 YYFTYVIUL Jsass
53 TEFY ML Sl sile 558 ale 55 AST ol
—PY Jsems 555 ale o3 S YY-FP gl i 58S sl
58w o BT slie pele ol s IS Y
andlls 3550 slam sl 4 byrse palie b anslie 53 G
S ALP 55T Ol s 0 ok o 035 e 3
Slam =l o clad (14A4) Halovova (V) 5 4
Glaoyss 55 ugdles 551, CPK 5 LDH ALP, AST
S Sl dny 5 im0 Ol (e Sl 3
6555 53 um_ﬂ ol ol 65,5 (g —Se3la
o e 5 ABL RIS A R e
Lo 55T dlad (555055 Sl day 5 48l 2alS 5
Oir sl 22 S5k 555 sl Oljn a4 T
el Olizmas (530055 3l da AST 5T e
VT U35 0lale s b 5T oo Sl 331 ol 03l 0L
3 Dy S5 g g ey S b sk 4
= Sy (Yreo=V) Ol LS 5 Asadi (V)
sl (oo ale Jd 092 p o ploacdsm sla) 51
GRSl i 33 055 o 53 |, ALP w5l 5 Ll
e 53 ALP T L alie 53 alie ol S L3 S
Lol ol S i 55 o 5 A ol 0
Gl SLosSE S Kos Rash 00 e
Als 05 ¢ ALT 5 ALP CPK AST laq 5 5
Ll s JWlesle oy S 531 (050 0 8) bl
SAST slag sl palis & disgad s WL 5 &L

YJA)JALP ﬁfiulﬁag_}):wso_}ﬁfﬁ)JALT

P VPR Saaly X o jlack ka0 599 () yal Sh yasls dlans

3 lye 4JS 3 L0lS eslized Mann Whitney & 5051 5
Ol g el 0ls S5 0T GM &S (65,050 45 3
median+Q1-) e 5 dsl las sl 5 4l 5l Laasls
b 1 e/00 5l S P slie Lol ol eslanal (Q3
— 3 ol sl a8 Sl bl
GraphPad Prism V 5.0 (s sl l53lp 5 Jaus 55 La 15 0

Syl
Oleale o 53 0 slan 3T slie Jtags opl 3
Ot b alie esdle 5 38 I o 5 s
Gl bl o (Stan Olis (Y 5V Jsd) i 53
R L P T e T
5> ALP 5 AST (ALT (slaq 5T oo olad canlllas
35m he odls i Sh Ul e sl 4 S i
Jun vw'j 35 o Sl s (= ol b (p<ie/eY)
i 93 Cpm Gl3me L5 LDH 5 CPK Lol
Stmsar O g3 ol o (P>0/00) i sdalis
SNisers i iz 53 LDH 5 CPK. slie s ¢y e
G esls e ps (P /en)) Gl sy e
33—t i g3 SILDH 5 CPK oy Koo an
LDH 5 CPK - 5 5 o mez 1S 55 (p<e/e )
i 55 D<) sy s s e S
Sy ol gme 5 St (Sises AST LALT (s conle

RGIRIE
b plie o) 0 5 JB ele gl 1S
Lal 5 g i 53 A Al 05 p e glag 5]
L il d s 3 il S35 5 e
e Lads Olals Gt s a2 5 L ) 8 Ol
S i |y Ll £ dupﬁjj e 10 0503
Sorat s Sl Olals 5l a8 i b (glalis
OYAP) OLSan 5 4l s o 13 o2 250
VT35 ol 05 p o ot s slassSL 5 5


www.SID.ir

S Sl lsas il (Ss T 55 1, VT U3 Olale
3 g odalice Ll 5o 1y Lo 55T o e J2ul38l 558
2 Ale 0 sl (Soeres 3550 03 O
e 85 2y 55 e e
S sben 1ok 5 (ale o o 6“;'-3}—"1 S s
e 5 La J S0l pamy s (501 5 55 s whar
53 L aS cmul ol Sl oS 00 5 F) el 3,158
P e Saas nl aipie 5 (S5 01 0L
o 2l & s opl Gladises 05z 5 Aol 1) 055
L o b 5 Gk (S o) b et (s
255 ks b ol Ol 4 OIS e b B
o osle 5 i 55 uwﬂ Sls s GO Lol
S Al Ulg izmen (i 40 b o glasls
SIYPPT) Lo 5pd O lame 51 xlge s alse
05 A dil s Jals (v/0 =) PPT) wlbta g,y 4 (VY
OIS 4 s osle i 53 o g 4 Joo W55 Jua
3> calise glac il s Hﬁm Al by Ol s
e iz s bda, e B e a3 e 5 0L
o sl S (e a5 0l) S e sl
Srage (o (Dl jedS pl Sl AU el G o
ol bl ansls Sls pme glac sl Ouel 3525 40 5o
s Aol sy ol s iy sl sy -

u}.;b}ls Lub_)-’g_-ﬁ-"};ér.&u J}‘A AQL_{J;-:S 4-:&}4

Olime osdle iy Sl 03 i oo 5l 22 05 S
Olyen 3l i Al 55 AUL 5 W esle 53 CPK o 3
V5 8) il gn dodn Ao O g p ol
L4LSa 5 Sanders (V4V+) L_Sea 5 Mawdesly
e Sl T cdlas S sl oLis (VAAR)
SSe3lasl gl 5 LS o 35 Olale Calises glaa S
8 S amar 5L O b s 5 B
08 5V8) 5,8 513 Lo 3550 5 555 48 S 4 pad
¢ AST 5 ALT VJJ‘T 95 (VAA#) ,Kaa 5 Brenden
ells el g cadle Sl 3l e ale 0
L anmlis )3 a5 s S (6 S o3Il Dadgbon pulisas 1
A Db I 3 a0 5T 53 Ols ke 2o
s Bentinck () el 035 i alo 43 LT Ol 5
o Slam 1l b sl (144Y) Ol
AST Ol3e o8 L35 ni )| (A5, abo 4 5 05
aib s ki als 5l zaS GTALT 5 ALP LDH
o w31 Y s 2 O8AV) OlSas 5 Warner (A)
2l o8 sl pldl Lo 0LS 5,5 VI 0
Al 83 g Gl T olad Ol Ans e OLES
(Nl S8 K, VT U35 0 5l mi Ade
313 OLis LSS s 855 » e L (Y++0) Shalaby
53 ST b w AST SALT s e cdled Sl s oS
(V) il e als 458 4 el Lo yas

(i 4 2 Qo) odw olo sy llso O35 p o pboaedsy sl )l (P ped polie S oyt

LDH | cPK ALP | ALT | AsT | B~
au) | uy | auw) | au | oo [T o
wey [ ovaoe | ovases | o | vveres Yo
sy [ oveves [ v | oy | oo 0
wyv [ osooree | oo | oreee | osare Vo

1- Channel catfish

AP sl o o ladds ‘e;hihb 0999 Ol ! (S yaold alae



www.SID.ir

055 e el 3 S Bl s

n="ro 4.5[4}[‘]:”0}“)“",}:):%w&wﬂjdJﬁfﬂwwxf‘;uﬂbé‘éxﬁbﬁ;@[rdjde

LDH (IU/L) | CPK(IU/L) | ALP(IU/L) | ALT (IU/L) | AST (1U/L) ‘j}“bg
TS e
144, Yy VYY ) £ A
YYVO VY VO Al 00+ o I
04y OA+ \VA A £Y0 VO
1540 Ve s Y T YO
14Y Y¥A AFEE A fYO** O osle
YY4. £4. qy V4 foo Vo

e s by e ol b anslie 5 (P<e/0 0 ) Gl pme ol Sl s Cudle 5 (P<2/0)) Ll pme sl Sl s wdle

Al e

A g

e)wu‘jj‘.;)gu.:i;ﬁaj)ﬁ U‘i‘)‘ JDQL@}JBBMJ@.LAWJJ}@K‘LJ\J L;’;‘AJ}Z C,..;jbu aj?j\ Alﬁ.wj IRk

Sl palde s (VYA Ol e G pdses -0
Ao 2l O o 5o ey oSl 5 ey S
4l 0L (Rutilus frisii kutum kamenskii,1901)
o ils S pals 0dSLiils X8 o jlad ¢ o g0s (51 S

O-Y) Slnhs chgiin w33

6- Asadi F., Halajian A., Pourkabir M. and
Asadian P . (2007). Serum biochemical parameters
of Huso huso. Comparative Clinical Pathology, 15:
245-248.

7- Asadi F., Masoudifard M., Vajhi A., Pourkabir
M. and Khazraeinia P. (2006). Serum biochemical
parameters of Acipenser persicus. Fish Physiology
and Biochemistry, 32: 43 — 47.

8- Bentinck S.J., Belleau M.H., Waterstart P.R.,
Tucker C.S., Stile F., Bowser P.R and Brown
L.A. (1997). Biochemistry references range for
commercially reared channel catfish (Ictalurus
punctatus). The Progressive Fish-Culturist Journal,
49: 108-114.

9- Brenden R.A. and Huizinga H.W. (1986).
Pathophysiology of experimental Aeromonas
hydrophila infection gold fish (Carassius auratus).
Journal of Fish Disease, 9:163-167.

A AARRIRYYIFR o‘)m"aﬁaﬁé 0599 Ol g Sk yaola dlas

b

5 s 5 dazs W Sl (s Olig )
o Sl il b S ) (OYAY) 655 8
035 5 Jlsde S (s 58S b 855 a5
Q0L 5 pls el 53) (SHsla 5 iass aloes slo i
A—AF Slois OA ola

o OTA) ey Oliy 5 ety =Y
YT U5 Al 0> o tlomntg SlaySB S
ados . SUE gla sl s 4Bl s OlS u»-<4)
I sl (B (0 g o Kils) Sdseels Slidios

NAY aio

(sL.g_Jz ‘_&ﬁ_ﬁ:_})_}\b L;:}w_hu €S gRr 6)&.«—‘.’
G LY A Solatanw wlis ale (\FAY)

Y'Y—Y'Y’ C)\?r.&.p ‘U.ML..::

.‘_}5\@}3_.4\; L}.AKJLA); g (\YVYA) ‘_;Lc sl =¥


www.SID.ir

10- Cangleton J.L. and Wagnes T. (2006). Blood-
chemistry of nutritional status in juvenile
Salmonids (Oncorhynchus tshawytscha). Journal of
Fish Biology, 69: 473-478.

11- Celik E.S. and Payane R.B. (2004). Blood
chemistry (electrolytes, lipoproteins and enzymes)
values of black corpion fish (Scorpanea procus L.
1758) in the Dardanelles. Turkish Journal of
Biology, 4(6): 716-719.

12- Gill T.S, Tewari H. and Pande J. (1990). Use
of the fish enzymes system in monitoring water
quality: Effects of mercury on tissue enzymes.
Comparative  Biochemistry and  Physiology,
97:287-292.

13- Hart P.I. and Reynolds J.D. (2002). Handbook
of Fish Biology and Fisheries. Blackwell, New
York, 107-108.

14- Halvova V. (1989). Enzyme activities in the
blood plasma of grayling, Thymallus thymallus.
(Linn) , in the breeding season. Journal of Fish
Biology, 34(5): 779-789.

15- Heath A.G. (1997). Water Pollution and Fish
Physiology. CRC Press. PP:31-46, 51-57.

16- Mawdesly T.L.E. and Barry D.H. (1970).
Acid and alkaline phosphatase activity in the liver
of brown and rainbow trout. Nature International
weekly Journal of Science, 227:738-739.

u;b}ls Lub_)-’g_-ﬁ-"}dr.&u J}‘A AQL_{J;-:S 4-:&}4

17- Melloti P., Meluzzi A., Zucchi P., Giordani
G. and Cataudella S. (2007). Seasonal effects on
some serum and muscle enzymes of catfish
(Ictalurus melas) and common carp (Cyprinus
carpio). Journal of Applied Ichthyology, 5: 74-79.

18- Rehulka J. (2002). Aeromonas causes severe
skin lesions in Rainbow Trout (Oncorhynchus
mykiss):Clinical Pathology, Haematology and
Biochemistry. Acta Veterinaria of Bruno, 71: 351 -
360.

19- Sanders K.L. and Waagbho R. (1988). Normal
ranges of some blood chemistry parameters in adult
farmed Atlantic salmon ( salmo salar). Journal of
Fih Biology, 32 :729-736.

20- Shalaby A. (2005). The opposing effect of
ascorbic acid (Vitamin C) on ochratoxin toxicity in
Nile tilapia(Oreochromis niloticus). 6th
International Symposium. Philipina, 150-157.

21- Warner M.C., Dieh S.A. and Tomb A.M.
(1987). Effects of dilution and temperature of
analysis on blood serum values in rainbow trout
(Salmo gairdneri). Journal of Fish Biology, 13(3):
315-319.

22- Wieser W. and Hinterleitner S. (1980). Serum
enzymes in Rainbow trout as tool in the diagnosis
of water quality., Bullettin of Environmental
Contamination and Toxicology, 25: 188.

AP sl o o ladds ‘e;hihb 0999 Ol 3 (S yaola alas | VY



www.SID.ir

