[ Downloaded from isfj.ir on 2025-07-17 ]

[ DOR: 20.1001.1.10261354.1401.31.6.8.0 ]

(DOI): 10.22092/1SFJ.2023.128888 YA(1) d0-y-0 Ol oM gale ddas

@ @ SR g 3 — (oolks o

395 ®b » (Punica granatum) 461 cw g Il o jlas dadlxo i
PoamdlS o g0 48 (Cyprinus carpio) I goxe

Yo . AR \ . . N
o deme o 0Ll dlaly gt Sl e ol

* a_rahbarian@pnu.ac.ir

SISy ¢ sy slag 58 5 asle suSiils (350590500 5 (JoSUse o (ol ol sl 0557

Q‘Jﬂ‘;b‘)@l&)&le%b&.ﬁ‘d‘wmC..\-A-uf:)b\s‘)i—\“

Ve Crage 1oy U VeV alasa il e L
ous>

a4 o.x.:.:_(u)JTgﬁ.lgTJ: sb Q%}JBJAYQNWLH;@JQMI@QJB(Cd) (’}:'”K
2 Bl gy oslas 035581 Sl ol G s il T (gt ST oS o JT (Lol o3le 5 o B cpl T s
£33 b o2 Songenn Sl AU 55108 slaccnT Jles Ly (Cyprinus carpio) Jyess 558 (ol olde o
03,8 i o (5348 Ty 03,5 gy > (L usb 4 p S Ve Lasie 03 b Olale caslllan ol 3 el s 45
d) r),,a:L{ J.g‘)lf oPore o e Olale agJ? 9SS Céfjhjp wals Olge a 2958 &= bl s Oa Jyl
Seble (i (ad 0s 28 e 8) panslS v esdle w5 puler o sbaes S i esls S5 (s S e
ot g 51 55 0 500 VFr o8 GalasT os plasl 31 ey 33,87 23l g 15 U0 gy ojbas o s £ 5 Y )
Slagals Sl sl S el s 51K 8 Ot 53 3pm s plcti S sSTE e aS ol
05565 «(SOD) S goms A8 s <l Olin lsimn (288 sl pgonsld o pmn o8 3l 0L ooy 5T
s gna J}EQ(MDA) J..“.MJT 63 Oyl Ul SJBJ; Sy (TAC) CU d’\.x.".mfl u‘“"T Q@};(GPX) _}l.x.s.wflfv
ol QU Gy olas (s T 5 Y Q) (B clackile 035330 5> Ol s e (P<0/00) <Ol 2153l
o @ 058 by aylin 53 MDA 0le o8 Jlm 5 43 TAC Olse 5 GPX SOD (gl 3T cfleb s e 2038
Gl e oS < Ol @ U gy oslas Sl oslinal &S Ay ey ccplaly (P <H/00) i el psaslST L
o o3 i SlWlls 4t 8 Bl e KI5 e Jseme sS (Al o el 1 (BU 08 Con s DS S

sl 35w

Foons 155 dlo pseodls Ul o )las coilinns] ol S GO SRS

Ny,

0


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.8.0
https://isfj.ir/article-1-2614-fa.html

[ Downloaded from isfj.ir on 2025-07-17 ]

[ DOR: 20.1001.1.10261354.1401.31.6.8.0 ]

e gy 56 sy lae hilas

OOKea 5 (s 80

Gl i e &S el GlanST T et 5 s
Uddin et al., 2021) sl gz o] sl 5ol
del atile laplaensT T 5 e LU e
sy BB ol gg 5l alakd Ly 5 SooysS]
el 20y ylis wlalas (Zarban et al., 2007) el
ax b bl SBE oy 4o bl gy 5l eslial aS
ol cdlo p G psem L ISl 51 ol
CotS ol L) drel> coges Caodl i g 20lS o
OHes 5 5yae2) WS oo el (2l)d Y game
edable SIEH(Y N F) o, Sen s MoOneim . (VF+ )
S A1 5 (GAU 5lanST ool il 0 501 O
Sy @b oo glagise o 1) adn 4 ol
oL 3 Aksu .(Moneim et al., 2014) wisls Lz
ol iy s 1 Ol alsblee ST (TAVY)
05 gy ) e b Comgons Gl GU gilaS]
I Jeko cunl ol Gl So3glgil s mls
GOUGll plops b i 5 oS ks slacdl ;o o pm
JUl ol .(Aksu et al., 2017) coul ooy (5 uSgl> o
S lge a4 g ST ST S laie 4y sad Clads
5 Sl srel U O3l 5L 5l 3655150 00t oo
Songr ol Blad UL OF 920 b geslaeaST Condy
Ol 5 (5,ae> (Morittu et al., 2020) ol
Gialsdl iblre il 5 095 L8 adllae L5 (VF4Y)
2 Jyene y95 ole (2lde 0 p> 0 Ul Cangy o lae
b (278 Camgemne 3l (G50 glans] lacl jle
20 (s g g aez) wilosls Hlas |y paesls
b o GlaesT il il 8t ol adlhae
oy o9 doyo ¥ g Vo) Ul cangs ojlac alie
Pl 09> P lierdon slo)ySl (B » (213
Wdg: o0d pgemns padlS b (025 jeb 4 &5 558
o g cdile gl ol w85 I8 o) n 90
iz 5l Wlgee plale (S Glacdl o paresls
2ol b Cez 5l s oyl e 5 iy
a2y b sl Coeal Sl Ll i Coiel 5 codS
5 Gseole Coro 5l gyl pes Rl Sspe
=S5 m 5 b g plle b e S e & lsle

EPRY-1

odel dgzgy o3l sl po o5 (Fy5 ISt 51 S
S soly s b et slel oas ool el
G o> oz Ll o s Gl ciulaoaY!
(oo gl ey Lo 4 Ll wijls 092y o5 oliee
AKSU ) el @iy al33l T laie Some 5 (55,5LaS
e mie slrosVT S wlils et al., 2017
At Gl e o Ll 5l golass &S ol e ledia
slml gl olglr 5 prammssST sl |y g0k It
(Bhatkar, 2011; Adams et al., 2012) o5
P YL yee dad Jdo 4 a5 cul S B8 pgaeols
EFCPNESt S S A S AN B |
Ol g 00lj wblS) 898 o0 Comre LS|
ol osle 5 odg sew cpSiw B ol (VYA
5 313 o pgaasls il ol (SlapincwsST suiiSesyll
Gob 3l g 2l slge b Ol pdtes Bpas )b
sbay &b 5l Qi anle olaé e by
Briffa et ) ssi byl 2ldé oz o)l oy (oo
WSS s glaaul JLsle 56 ol @l 2020
UV PRNUAVK <L U CUNt RO ERPLINCIN I
P el cow ) Gl mac gbbossms il
2 olls ol se>g (Zwolak, 2020) wseo o
Oy Gl & e Saeilys 53l slaptagsST
Pydse sras g il OLs 5 bl S oy
9 obale oy Sl (nl gead Sl (plpepdle
Slgies oladl aloz 5l BaS G me 4 Ll L
OF v wlf ol S sbml ) @udbioes o)l
el obole ol oz byl T sgas
(Bacou et al., 2021) 55 5 o gslacnsST 25 obsl
SlaS 5 31 eolawl a5 cawl ooy lias iy Sladlas
Sl e SIS BB Gl 4 Wl oe (2
Saleh, ) ans 2als | gilocesT 25 alox 5l S
Punica ) ,uI .2015; Zeghad et al., 2019
C olig 5 ouiigpn «luwe,S sl (granatum
SlaS 5 5l L o b glaidn ojlas 5 oo

! Catecholamines
a5


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.8.0
https://isfj.ir/article-1-2614-fa.html

[ Downloaded from isfj.ir on 2025-07-17 ]

[ DOR: 20.1001.1.10261354.1401.31.6.8.0 ]

59 Jeb 50 Jb a9 5o, Tr s 4 plale el
dole 0 39 deoyo YO A8 lade asal eolis
ol oo (plo dae Yo sl alyg, 138 2,5 YO) o
Ol G5enST g PH= VIO 50 5 01,5 6l ax 0 Yo )
Jdob ogr ol oy 5 plad jo 2 jo 0,5 e 7710
laaale glej ol b 5o 5 09 59, Yo Gialesl 090
WS E s Syee 8 el Cedle Ll

OF Y a5 (5 ,00>)

o lac dugyd

Sl el Ul e SelS Yl 65050 )las g
YV 0g05) 561 sleo jo g o lax Lodl Cangy (puoans s
odd S Ul gy oS Sias (o5 le ax o
VCes ) weys A7 Jebl L g 03 oliws aliwy @
Uyl s V0 ] Gy K23 oy o
L Jols Jole celn FA 5l om0l bolse (0o,
oBiwd 4 odel ety ojlac b Jlo D
423> 5,90 VA« 5ol 8 il ax 0 Fe sl b (5,
39 ol ojlas colys po ogn Ldy U oan et
B ool oals JI3 ol ol ax 0 Frooglos L ,g5LsSSl
g Sz Mals

&S Wiged

4 05,5 o 5l ole gy Ghalesl 03, VF e 0y50 L 5o
50 b (Shoem 5l o el Sl (Bolad )50
okale 5l xS G55 id 0 08 1D Ol 4 S
3 ladiged 9> slewdly ol el anle SOy b
a8y Ve Sl w4 Yeer 500 [0 Seed ile dewgd
29 Jie caslin laogds e 09y 9 2b (lulae
OF) oo g (5 0a2) 08 5 )IS 22

G (2 oo s a3 L (6 a0 1
OgelonnSl ety len (MDA) aadllssiglle
(TBA) ol S5 y550)bss b (1Sl sl p s
SodeSle Voo shate b Gl (s puSesll
gl 4 alilaz b 4 dadiges 51 Sy o (9> slewdly

ay

Ol 9559 Qe 5 peedls 008 Jlicil 4y azgi b 53
Gt onl o oleale Bk ) Ll @lié oy
oS uals Cyz jo Ul sy ojlas aladle ol I
3 peeedlS 5l AU glaenST Sl 55 g peeesls

28,5 518 Dbl 950 (Jaere jaS ol cligS

2B gy g9lg0

6 Seal, C5,8 )by glbeaS wadlhe oyl 4o
5 pgedls IS a3l slagasls (6, Sojlail jslate
o g bl gl LU Glll S pe oS0
Grizmes D i eeslS (ilagle ES 0 Sl o
Ve bwgio 09 b plle (Jyeme 505 (olo sae Ve
3 AV Edib 4 el sas O slaas 5 05
D05 (g5l 5

o3 el Gog)
039 b el g (Jyere 555 (ale axkad Voo olas
Sy (oloyS Olil s asyze 5l S Ve lawgie
Soaedd do )3 T Sei b pleale caind (gl 5 agie
ol ez 9y Ve e a9 aadly JUi pgn jleST 4
O N0 (IS e be b )55l 5 S
A Ve slapglssT o b Ye 098 0 4 plals
250,50 28bye Iy (Sloys g5 ged Jol 09,5 ol s
28 P93 09,5 b b S I )3 sald 098 (lpreas
R A 5 S (e O pliee 4 pgaeslS WIS (5 5me
b peedls WIS S couw cdhale ol ool
09,5 b obl  (WWAP) ) Ke 5 olas iegh
5 G 5o o5 (oo 0) pomedls 0I5 (2 yme )0 pgm
olac SKis s p5 +I¥0) Ul Cassy IS ojlac
oals S8 oldé o> 59 doyn N Jobae (Ul cewgy
£ (koo 0) pomadlinn IS (o yme ;5 p ez 09,5 iad
olas S o5 psS V) Ul Cussy ojlas 5 (i 4o
odls H13 Sl o> 39 oy ¥ Jobe (LI gy
£ koo 0) poeedln IS (oyme )0 ey 098 oD
olas Sz o 0,5 V) LUl Cangy ojlac 5 (] o
oals S8 oldé o> 59 woyn ¥ Jolee (Ul cewgy


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.8.0
https://isfj.ir/article-1-2614-fa.html

[ Downloaded from isfj.ir on 2025-07-17 ]

[ DOR: 20.1001.1.10261354.1401.31.6.8.0 ]

e gy 56 sy lae hilas

OOKea 5 (s 80

il i i b~ Gl ead i slewdl
(Zarban et al., 2007) o s ,.5 o;l0l(ICP-AES)

Wosls (g ylol Julox 9 4 3205 (b9

15 s SPSS s )lol l5dla s S8 L (g el 3UT
o3e3 kol byd g0 i sl onlpedle ol plxl
5 oSbly O3 Gige) Wlly S Sl sl
B,bSy bl 3z el 5l dleesls og Ly
358 oSl 50 4 90 amlie Sz b slaa]
20,5 oolizwl One way ANOVA (4051

ppedls” ol chlisis slales A1) sz & s b
Sl 3l caled Ul Cngy 0ylas alise slaas,s 4
dolol ;o aS 089 o ge 0o )3 B mhaw 0 (g 3 50
Vo sle Sl jo e Ojso 4 byjles cnl 51 G e

Lol 00l ooly lad T I

5 sl Jobe 5l ke Vo ggime alss]
N [PTHRYA FANRS SRR VN L VoW PR VSRR VAR VOV IS L oW PRV L 3
PR NIV T) BICWSIRYA I SR VOV RS VRVL ST FYVE St
30 Golecyn 5 4aBs VO Sl a4 g ol adlsl (Vi)
@ Ldiges s ol ool 1,8 o Ll az ;0 40 sles
Got il a8y 0 90 VVeee Loaids Ve Ooe
Fogb OFY zga Jsb 10 (09) @l 6598 w9 wiud
oo dee NOFere Jee Dl e ad o
Saleh, ) 45,5 oolawl MDA clilé acule Gl aoye
@ a5 ol Sopa (Zarban et al., 2007) o eolawl
T S S sl idobe ) b Gy
Wged 5l dgSle O w0l BLE (i 2 Joaishee
i Sl alaldbly 5 L1 (358 Jplos & LoDy
5 e 4, TV (sles 5 gl OAY e g 0
Codled e o glp 0l (6 S oslail aads T ooe
arwy oS 5 RANDOX slacos 51 SOD 4 GPx
099y b pawedlS liae o solatuwl Solew (slonS

(MDA) 5T g3 ya0lo « sl 6T sl 3T ceddlad 13Ul Cowgy o bac ciliceo cbedalé iy i1 il yls 3067 ) Joum
o b £ 5925 (2o (395 o (GPX) 3Ty (5356315 3 (SOD) U gy s g0 (TAC) o Htgun| (5T ash b

f,.z.oolf
Table 1: Analysis of variance of the effectiveness of different concentrations of pomegranate peel extract on the
activity of antioxidant enzymes, malondialdehyde (MDA), total antioxidant capacity (TAC), superoxide dismutase

(SOD) and glutathione peroxidase (GPx) of carp blood serum treated with cadmium
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Different letters in each column indicate a significant difference at the 5% level (p<0.05) and the number of samples in each
group is 6 (n=6).
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Figure 1: The amount of malondialdehyde (MDA) (nanomoles per gram) in the groups under cadmium stress and

treated with pomegranate peel extract (n = 10) is expressed as Mean + SD. Means with dissimilar letters have a
significant difference (p<0.05).
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Figure 2: Total antioxidant capacity (TAC) (nanomoles per gram) in groups under cadmium stress and treated with
pomegranate peel extract (n = 10). Data is expressed as Mean + SD. Means with dissimilar letters have a significant

difference (p<0.05).
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Figure 3: amount of superoxide dismutase (SOD) enzyme (International Unit per gram) in groups under cadmium
stress and treated with pomegranate peel extract (n = 10). Data is expressed as Mean + SD. Means with dissimilar

letters have a significant difference (p<0.05).
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Figure 4: The amount of glutathione peroxidase (GPx) enzyme (nanomoles per gram) in the groups under cadmium
stress and treated with pomegranate peel extract (n = 10) is expressed as Mean + SD. Means with dissimilar letters

have a significant difference (p<0.05).
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Abstract

Cadmium (Cd) is a heavy metal that is considered a strong pollutant due to its long half-life in
soil and high solubility in water. This metal is toxic and the main pollutant of aquatic
ecosystems. In the present research, the effect of adding pomegranate peel extract in the diet
of common carp (Cyprinus carpio) on inhibiting oxidative damages caused by experimental
poisoning with cadmium has been evaluated. In this study, fish with an average weight of 70
g were randomly divided into five groups of twenty. The first group, without receiving any
feed additive was considered as a control. The second group of fish was only exposed to
cadmium chloride (5 mg/l). The third, fourth, and fifth groups, in addition to cadmium (5
mg/L), they also received 1, 2, and 4% concentrations of pomegranate peel extract,
respectively. After the end of the test period, which was 140 days, the blood collection was
taken from the samples. Then, the biochemical parameters in the blood serum of each sample
were measured. The evaluation of the activity of enzyme indicators showed that cadmium
consumption significantly decreased the activity of superoxide dismutase (SOD), glutathione
peroxidase (GPx) and total antioxidant capacity (TAC), while the level of malondialdehyde
(MDA) increased significantly (p<0.05). Also, the results showed that the addition of
increasing concentrations (1, 2 and 4%) of pomegranate peel extract significantly increased
the activity of SOD, GPx, and TAC enzymes, while the MDA level decreased compared to
the group treated with cadmium (p<0.05). Therefore, it seems that the use of pomegranate
peel extract as a feed supplement can be useful to mitigate the effects of experimental
poisoning caused by cadmium in common carp, although more studies are needed in this
field.
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