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Abstract:

Introduction: Farmed fish are exposed to several infectious diseases that can reduce the fish yield. Today,
the use of medicinal plants as healthy way can decrease the mortality and improve the growth rates to
achieve farmed fish sustainability. Chenopodium album contains many bioactive compounds that can be
beneficial to the health of organisms. It is evident from the previous studies that this medicinal plant
significantly has antimicrobial, antistress, immunostimulants, growth promotion and appetite stimulation
properties. Considering the beneficial compounds and properties of the native plant, we aim to investigate
the effects of variousthe dose of the hydroalcoholic extract of this plant on growth factors, antioxidant
enzymes, and the expression of some immune genes in zebrafish as an important and widely
used vertebrate model organism in scientific research.

Materials and Methods: C. a/lbum was added to a basal diet at the rate of 0, 0.25, 0.50, 1 and 1.5 g kg—1
and Danio rerio was fed this diet for 56 days. A total of 300 D. rerio with an average body weight of 181
+ 1.06 mg were randomly divided into five treatment groups with three replicates. The fish were fed twice
a day (at 9:00 AM and 2:00 PM) at the rate of 3% of their biomass. Growth performance was calculated
according to their equations and RNA purification and cDNA synthesis were done according to the
manufacturer's instruction. Gene expression levels were also assessed applying a Real-Time PCR
machine.

Results and Discussion: Final weight and weight gain were not significantly enhanced in treatment
groups compared to those of the control (p<0.05). Furthermore, the expression levels of lysozyme, 1L10,
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TNF and TGF genes and the activity levels of antioxidant enzymes CAT and SOD, in treatment groups
were significantly higher than the control treatment (p<0.05). This may be due to the existence of
polyphenols, phytochemicals, flavonoids, carotenoids and the antioxidant properties of the plant.

Conclusion: According to the results, we saw a better innate immune system in zebrafish following
supplementation of a methanolic extract of C. album. Additionally, the zebrafish model seems applicable
for elucidation of gene expression on the vertebrate organism and may contribute to our understanding of
C. album products in human patients.

Keywords: Chenopodium album, growth, gene expression, antioxidant enzymes, zebrafish

* Corresponding Author: rrahimi@sku.ac.ir

32


mailto:rrahimi@sku.ac.ir
http://dx.doi.org/10.71901/jad-2025-1-855
https://aqudev.lahijan.iau.ir/article-1-855-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-1-855 |

AR YV-FF la asitn VP2 F Ll (ol oyl (R 5 J s ps 5T anw s 4,
10.71901/jad-2025-1-855

S5 6 p (Chenopodium album) <ol oL A9 30w ojlas W36
25 ol bl o SBLS Il (B Ol 9 Sl I ST Sl 3T ey
(Danio rerio) & 55 M

1 S8 5 (o> (o (L 0lg3 95 Al B T (rdd 5kl ) o>y I 9) (S5 yed Olo

Q‘ﬁ‘m;ﬁu;j«,ﬁ:QK.&}\Jij(}b}ﬁbctno&.}b‘@wa);f\
Ol S b 3 S g ol&tils (S puals 00SCiils ¢ S10E slge S J 8 5 Cubldgroy S-Y

VEYIPAN i ds b VEORTRIA L3l 5 b

AW al:f Sl 03,8 Ll 55 4 1) (60l a5 Olabe slie V'ij) BN J& Olge 4 2405 Ql.al.:f S eslanal 039 el
Ol g g0 CaDs 53 Ll 5 o 45 Bl o G513 ) Jb LS 5 g5l AE (6515 K Ol g (Chenopodium album)
5uﬁ;T s (LYZ, IL1, IL10, TNF, TGF) sl b Ol Ol dd)y gla josle pw) y asdllas ol 51 Coda Sl die
Glaols 5y &S 3,13 oS oyl L 40k I e (Danio rerio) s 5,8 »b 3 (GPX, CAT, SOD) _sla.sT =T
saia A Sde 4 b ale g Sl olE (gojlas Loy VB 5 ) /0 (/YD i (g3l glalle Lsdiadn Olabe Jols iolejT
A5 okss oile3T (slaslas o 53 (6ol e Sslds adis 5 i) Gla el b 5l El Gb s alds 55, 55 ug ss b
AL10 (LYZ (slads Ol Oljes oo 5 i (00 /00) 555 5ls gme njles ruf & ILT 05 0L Ol cpoman .(p>1/40)
Cdled Ol b 510 /00) sy (6ol gme Dslis S Hles b aS A edalin B Y Y ibeT slayls 53 TGF 5 TNF
sla,les 55 CAT 5 SOD L;uﬁﬂ Cdd s >0/00) di skl (gl sxe i GPX S"—ﬂ 23 (SISl ST g;l,sa(,J_J-;T
P las ol e o IS sk 4 (<0/00) st dals 05 8 1 (s lsline sb 4 oSk aLE o jlae L adbay i
o I s 5 8 S ) 8 e ST ST Gl 5Tl 5 el b Jas o (6005 0y 2 coys ) pebane b SCal
il o Obale ml (ta 15 2151 53 anb 53331 6 Ol e 4 Kk oL 65l e 30 51 (ST anlllas

‘_gf); kSaL“ c‘_,;v‘..\.:mfh_,;UT ‘_;LhﬁjvT LQJ Ol:d L-Lia) Léi.olw cl:f :‘SM O lods”

rrahimi@sku.ac.ir : oL jlsedgs *


http://dx.doi.org/10.71901/jad-2025-1-855
http://dx.doi.org/10.71901/jad-2025-1-855
https://aqudev.lahijan.iau.ir/article-1-855-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-1-855 |

\FW’JL@;_cdj‘o)wcraajjducdjjﬁgﬁhfwj 4 i

Jsku ,a (Berbel-Filho ef al., 2019) 555 fgus
LS J S Uy a5 )8 5 Hlsle Ll aSTOT (¢l
(Deelen et al., 2014) 5,15 05 Ol ("‘b‘“ a 5L
033 b 2o s S L s 5 dagS b
ol Gl ek i 1 S 5 0 JSe
ale>;l .(Zou and Secombes, 2016) Lzoa
Ol Obale 3 edd )18 oo SlaoS s
5556 (IL-6, IL-8, TL-10, TL-12) (sla S o
9555 535 5556 5 (TGF-P) jses A, Jule
Bobe et al., 2001; Laing et ) s ,, CU i, (TNF -a)
e 8 & (al, 2001; Altmann et al., 2003
AL o ed g Olge gl 5 LT W5 s
5 (sl s 02 Ale S Slodn T3 51 (o0l
Lo o slad5 Oy il (BL sl 51 (6,8 ol
2913 OBLE Sl eslizal b Ol |5 Obale el L
(Mokhtar et al., 2023) 5 a5 Joux5 o145 0255 53
I35 5 LS s g SIS €05 950kp STy
S e 035 I slag 3 S 5 n slo
5 s BB s Aile nd 58T 50 5 Shes 53 S|
(e o 5 eolieen 5 5b 4 Al 5 0 (D5 g 50 DNA
Cg (Kim et al., 2021) Ll p T LESL 4
B Glaptaes L 5o T W5 Ol ks
(SOD) U s> 1Sl Jod I o 5T
5,05 (CAT) V6 5 (GPX) 1hnST 50556 8
&S T ;I (Trenzado et al., 2006) L4 oo Jos
Ity 03 o 514 2B olgar (215 pts ]
O o ead 4 e Oy 53 ockialeml 15T sla
S 3l ol b I Ol ST el 4 Sl
ST sl s 4 ol OLLE waly ol s
SISl Gl i GUls ol) Gbols]

Y

.

4o\
S Gt s Gste sl pad
Gt 53 0329 4 OLRT Fosp (el LN
oslazw! .(Cho and Le, 2012) ol ‘.5\):,, s
ol baglan b oablin Hehie & baeSSspn T
—Cs e SIS b ST Caslie Sl
51 eslizul (Ghiasi et al., 2015) 555 0 aoe
sl PSS et e 4 ol glapmST
oo Ol amd Soh ml 5 pola]
ssbien 055,00 10 (Ardo et al., 2008) il
ALE SLS 5 5l eslimal Olale Cwglis 153l
Cxio 53 Sola S S sl s &S s
b Slge & Cod & 3550 40§ S5 46 5T
LS 5 (Ndeda, 2022) ol 5iopakes 5 5 cpas!
g e N ]
bl lame 5 55l Gl S st 5 050
3 boslee (Raa er al, 1996) dzws o)
imed 5 IS5 g 55 il Joa (ALE LS 5
g5 & St Glag)ls & o D3 pdya
Ly ad g Koo 53 (2l Cuaglin bl Eoly
(Logambal et al., 2000; Olusola et al., 2013)
ol ml G0 Ol 55 Jos 55 2 b 51 S
Qszleﬁy&\M.xﬁ@@b@%
L;LAM:;L?JU,@. gl gml LS a3l 5o
ply S5 5 035 olelld 1) Obse O« ool
e b slaodi S 4 45 a8 e slul 4l
faut (SL2E o (Glao s ;8 S o 35 8 o L
Lyl oS Jlad (sla gy JUSH o7 555 00 sl
& 5 e o5 53 DNA @i, Sl oyls Codigis,

(23353 5 S S iS5 e 5 05 0L 0T dUi


http://dx.doi.org/10.71901/jad-2025-1-855
https://aqudev.lahijan.iau.ir/article-1-855-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-1-855 |

*o e Ay gla, 5S6 , (Chenopodium album) ¢Sk oS S5 ydn o jlas 56

3 Sabe > el e Ogren Sl
355 g o3l A&lsT @50 Olsiear b tle3T
.(Ghazala et al., 2011; Crawford et al., 2008;)

skita Jals o8 0T sy Glews 4 ary b1
A3l Sl Ol 55 L S sen Ao
3 Sk (o ol o ol 5 DLS 5 58
2 ol ol Slyds ojlas SISl G
& Ok s S BT Glags 5T iy sla, S0

b w9 9 3lge
Pl Silwo p>d 9 4g
G358 oale askd Yo slaw
& JEl Sl ey 5 ol 8 e WA V8
Cer 55 s oKulsy osninT Kbl
o T St s 5 e il L 6650
e ol S e Bl ()1 i S S
L ad Yo o8 0 eSSl e V0 Jst1s 53 olale
2ol Mals” Sy gt SSSB a5 sde Yo rf\j
D S 058 Cluaml b bajles sl ks )5
b 8 s 1SS e s p il s s s
b ST Glet 5 (K5 sl STE Sl
a3 Y7 BV 05w Lo 3l o Soole o5 090
4PH 5 2 2o 8 oV Jons 0508 031 8 il
4 1> Sy DT (S5 0085 dgb 3 VI Ol
Loys Yo sy ki ga 230 5maS | o pn i oy
L;li;&jbaljtsm@onguugTr»
INGIPNES RU S NP YWD TRGCH I SN E AR

Agarwal and Sekhon, 2010, ) w,ls 1, si5T

Young and Woodside, 2001, Kutluyer et al.,
Ol et ol ojlas Jie Olge 4 017

)5S 6 (IGF 05 oL, (Glycyrrhiza glabra)
235 Al s s w5 e oS 5 S
s Ol ORI Gk Sl s ol Lt 36 Jsena
23 sl Camdy s ol ol Gl s
osles uomen ((Jafari ef al., 2023) 345 o Al
Eebl (Tribulus  terrestris) &Suls, = oS
TNF 5 1L cujssd a0 ol polie oYU
Sy dr o)las s (Gharaei et al., 2019)
s Ol il 531 el (Ferula assafoetida) o 557
Vahedi et ) 4505 1,5 b 55 ,5IGF 5 GH 0}
235 «tal., 2018

LS (Chenopodium — album) ¢Sl
bgls b sloms)s (e D)ot g diy )5
Ll o Sk AL o pnd 5 LT 5 5 Fls
Ao 5 odbasy S, L IS 5 ba 112 Ol yeny
sl osh Gias Ol bug lidl
b oldlis 5 0buds (o ards (o Sels
el 0 8313 s oLS 53 3 4 50 S 45 (Slackou
A4S 1 Bl O gl (B5 es
3 eS| ST I s 4 B e
Singh et al., ) cwl ol l > eSS b
(2023

4 laze Danio rerio wl.c(l;l.g‘gfuf ol
ST S w5 Olale § 55 1 5 Olale S o3l sl
w25 s 4 88 0 ol (5 § bl oy o
eer 5 AN g 5 Gl mrees Gl

dd Sl 0T p 35 Shalns 5 Golo pebed g


https://civilica.com/search/paper/k-%D8%A8%DB%8C%D8%A7%D9%86%20%DA%98%D9%86/
https://civilica.com/search/paper/k-IGF/
https://civilica.com/search/paper/k-%D9%84%DB%8C%D8%B2%D9%88%D8%B2%DB%8C%D9%85/
https://www.sid.ir/search/paper/IGF/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
http://dx.doi.org/10.71901/jad-2025-1-855
https://aqudev.lahijan.iau.ir/article-1-855-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-1-855 |

\FW’JL@;_cdj‘o)wcraajjducdjjﬁgﬁhfwj 4 i

Oljer el Sz A 4% aia A Ode 4 o,
dnloes ESSB a3 Olale ad gl wle g 05 ¢ a3l
Olale O 055 doy3 ¥ Hldde 4 ASIAE e 5 A
o> Dogon (b 5l Y 5 o 8) Cug 5 50 5
S Sde 4 Obale 1l ¢ la3T OLL 3 s pln
ol A L Jes ol Ll e sk,
A e 35 GO g ges Ol 53 (Al 4 a3l
L a5 Solar Oypon ol sde ¥ oslaw &S
2V ppm s b Se 8 el ) eslizad
Pl 0 JS dib A e 1 sl
035 5 e sS 5oalizal b (oo slgsl b (slil)
s S el s 5315 Sl eslinal b ol
@Bl Cual S 0555 (Al p ulg s Ll
S5 eSSt s 0T )l o yled I e 5 b
.ub_.ajf Sz olii.il.ajT 4 go3ls

bl wds 5 Ay 5 Shes ey e
Mohamed et al., ) L33 sslizal 5 slaakl,
22018

\nd

odliiul 0926 § Xodw o las -l Sl

C WL N APRC. S PPV N - TERINT
7A7 J g1 IV spde 5 b a0l 03 5 opSs
Ly Colu YF Sode w3 S wlsl OT 4
A gl L e bl B8 bu g sl T s
5088 5 St o o8ims 53 0ds sl ojlae
i b b, oKiws L g dole b glive
G Cele VY Soe 4 05T o 5 05liae oy
ST o V1 53 elae p 5 N s s
Ao o3y e Slo B Gl g bl oa bie
@ &liay) Syge 4 /N0 Y5 ol en 4 ooslae ol
RGN U [ BNV I NPT AR IS g s
e g5y 2 oslae 05,5 K6 5sktay o5Y5 5
o5 O JaS o5 8 Olabe gl b oo oalinul
A (Gl 18 (555 (0T 4 0ylae 03553 05 VO,
.(Mohamed et al., 2018)
)y Sl ot 9 (polAs

Ao e L oOlele BLT b s
¢ijx,<)>°,w¢f\/a,\ /0 /Y0 o(J =S

S b3l Lo 53 (SUR) = (055 (slgssl Olale dom 3145 /0555 (glul Olale 4z sldai) XY+ o

o545, 5 SCRY=(n olg 05— 1IN adol 035 %V e+ / s 0 slass, JS
Aol 035 :Sike WG) = [(oles 05— adsl 055) 451 055]

e b5 oy o FCR) = (¢ 8) s s a5l / (0,8 055 L2l 3!

e 21 FER) = (0 8) 05 (al 3 XN ee 7 (p8) edss e (sl

ks bl OT @ bse S, Gollae 5 O5lm
e 00) Al old O s AW ga 4N 4 b
\.h. 9 .,\_,j: o.}‘.} )‘J_; LAdLij J?’"-) ‘)J (rj_?
5 s 0Ll T 4 RNX s 2 s S

ol SBOS Oy 4 by S 6T
¢DNA 3w 9 RNA ! Seiw!

b andlias 3,50 Olale (slad sk I RNA ] 5z
CS i Jpame RNX oS o2n osle 51 osliza


http://dx.doi.org/10.71901/jad-2025-1-855
https://aqudev.lahijan.iau.ir/article-1-855-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-1-855 |

\a% e Ay gla, 5S6 , (Chenopodium album) ¢Sk oS S5 ydn o jlas 56

i ol &S bw g sl a1 pgy 4 slaul
IL-1 TGF-b) db 5 1 g8l gl b ST > b
5 (SOD and TNF-0.CAT.GPX (LYZ 8, IL-10
L s o4 (B - oactin) paShl e O
5 eslizul U (NCBI) 03 ¢SGU 53 592 50 g 2w
(afari et al., 2023) db plowil ¥ sl Sl 5
() Jsas)

s s Real time-PCR  iSTl el sl
Jols 05 2 sl ool Jsboe 4 6l 5L 200
Chy el (s S #) PCR Master Mix
ST (s Kar/0) 8 el (il s St /0)
b 4 S op (Rl S B) osin b s
b sl Slagas e ol Culg o Lidd b glis
i e d il AACE s ST 2,
L o2l s el awslie OT b Oouls sla0 slaol
53 s 15 g 3 5 it 0T ialS
25 n ey BT L (g 8 ey B

AC=CthQj—Ct6-,~QS

SleT oo 9 4 325
e Sl b B s ey
s g ple=il (Completely Randomized Design)
o st (Gol0 paiged a0 8 S ey Laesls 25
plei i plail Excel (Microsoft, 2016) D3l 5
odi0ls SE = Mean & jsoa 26093 slresls
SPSS  Lldle s Ly Wesls Jlowi gay o ol
laesls (g bT sy gl p .25 8 ol (version 26)
One Sample Lug laesls 05 Jb,yi
95 5 A jf b, Kolmogorov-Smirnov Test

Laosls ol g j2d Cgm Wasls 039 e &y 5o

10 Sike 4 bas gos (s ¥) Ladl g 03 005 oS5
Yoo Oljm 4y uaw b ool )3 U1 (glas y5 aads
OLSS 4B 10 Soe w5 A il p oy IS 25 S
JJJQJMQ}Q\@):@.’M‘W.M”I:
VO Soe 4 3,8 Slw L3 F oy s VYeen
—dbs YL 5L e il S5h Bl 4 iy
Sy = Dldae 4 9 Ad esls Jlsl Lu sl
w g ols OLSS (T 4 as Sl gl gl
S5 3,8 e G s =Y gles 3 aids ¥ S
a0 F o cles j3aads Vv Sl 4 da 5 LD esls
)'lé.c,_éjfr\_?r.?ljjjw:;l.w Ve Hea bl 8 sl
— ke VL Ladl s pdgcand gl g s s oYL
L oads 0 )5 (oo LS 5 doys VO JUT 2
A5 5m sl Woee s Lol Kl & ys F o gles
SE e s ladly 5 db abuy e oYL 56
Sssle o ads S B0 Ol 4 s 5 w8
.(Jensen et al., 2018) u& 4Ll OT 4 RNase
obs b sdizl il RNA ol ioni
Sy YW IYSr g IYOYA G5 Ol S
4 odiodil s RNA (lakiges yp wider 38
s sailS Sz pedsb 3 Dl oKaus oSS
YL osks am s sdaslis &S 56 Y B VY
S DNA S5 IT O (5l o .50 RNA (law yo
o3l &S 8 IS5, Gl DNase ol S o
odizl Fied RNA CLE pioman s oslinal &S
NG/ o s o pad Loy 55 wised o
s !, .(Hoseinifar et al., 2023) Aé ol
V) edizlpial RNA - gladgisei 51 cDNA
S S by sbaod b e e S S
Lo Olpl Cle sues B &S5 cDNA csle


http://dx.doi.org/10.71901/jad-2025-1-855
https://aqudev.lahijan.iau.ir/article-1-855-en.html

[ Downloaded from aqudev.lahijan.iau.ir on 2026-06-14 ]

[ DOI: 10.71901/jad-2025-1-855 |

VP Sle sl ool o) 5 e s s 5T dmm 5 50

03 055 I3 fme CEM Ol jer s oy 5 Tukey awels

J}Jp<'/'° wor QJJ»‘

YA

(One way ANOVA) & LS byl 56T

Lo 05057 ahen sty b Sl oy O3 A 03t

.‘_gjs-);o.aah):@M:wfl&-f}@\éhojblﬁwwtg\ﬁu@\J;y&bﬁlﬁgj\j:\J).,\;-

Table 1: Sequence of primers used to study the expression of immune and antioxidant genes in

zebrafish (Danio rerio).

Gene Access Number Sequences of primers (q-PCRF & q-PCRR) Junction Application
name temperature
()
IL-1B AY340959.1 CGTCTCCACATCTCGTACTCA 58 immune
gene
GTGTCTTTCCTGTCCATCTCC
IL-10 NM0010200785.2 TGGAGACCATTCTGCCAACA 58 immune
gene
GCATTTCACCATATCCCGCT
TNF-a  AY427649.1 CTGCTTCACGCTCCATAAGA 58 immune
gene
CTGGTCCTGGTCATCTCTCC
TGF-B  NM_182873.1 TCTGGGAACTCGCTTTGTCTCCAA 58 immune
gene
GCTGGTTTGCTTTACAGTCGCAGT
LYZ NM-139180.1 GGCAGTGGTGTTTTTGTGTC 58 immune
gene
CGTAGTCCTTCCCCGTATCA
CAT AJ007505.1 GCATGTTGGAAAGACGACAC 58 antioxidant
gene
GTGGATGAAAGACGGAGACA
GPX NC 011476 GTGTGCCCCTACGCAGGA 58 antioxidant
gene
CACACAGTTCTGCTGACACC
SOD BC055516 CACACAGTTCTGCTGACACC 58 antioxidant
gene
GTCCGCACTTCAACCCTCA
B—actin NM_131031.1 AGCAGATGTGGATCAGCAAG 58 Reference
gene
TACCTCCCTTTGCCAGTTTC
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Table 2: Growth performance and Feed efficiency after 8 weeks' trial in zebrafish fed with different

doses of dietary Chenopodium album.

Body performance

Experimental treatments

and Feed efficiency  C-0% T1-0/25% T2-0/5% T3-1% T4-1/5%
Initial weight (mg) 179.13 £0.87* 182.58 £1.17* 181.62+1.05* 181.03+1.272 180.22 £0.98*
Final weight (mg) 290.46 +1.87% 294,52 £1.972 299.194+£2.90* 293.24+1.77° 287.13+£0.52?
WG (mg) 109.32 +£1.15% 111.93+£2.232 117.57+3.94* 113.30+£1.07° 10691 £0.272
SGR 1.32+0.032 1.32+0.04* 1.34+£0.05° 1.33+£0.04* 1.31 £0.06*
FCR 1.91+£0.372 1.92+£0.25% 1.95+0.192 1.94 +£0.28* 1.93+0.11°
FER (%) 51.90 £0.34* 52.11+£0.122 51.31+0.112 51.59+£0.142 51.86+0.19*
Survival rate (%) 92+ 1° 90 + 32 92 +32 91 +£22 90 +42

Data are expressed as the Mean + SE

Different small letters indicate significant differences between treatments (P<0.05).
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Table 3: Expression of immune-related genes and Antioxidant enzyme activities in the whole body
extract after 8 weeks' trial in zebrafish fed with different doses of dietary Chenopodium album.

Factor Experimental treatments

C-0% T1-0/25% T2-0/5% T3-1% T4-1/5%
IL1 1.00+0.142 1.05+£0.112 1.12+£0.09? 1.24+£0.17* 1.21+£0.31*
IL10 0.96+0.05° 1.06+0.15° 1.35+0.21° 1.44+0.117 1.49+0.26°
TNF 1.11+0.05° 1.06+0.08° 1.48+0.122 1.35+0.18* 1.49+0.21°
TGF 1.26+0.24° 1.14+0.33Y 1.74+£0.112 1.95+0.27* 2.21+£0.38
LYZ (UmL™") 6.45+0.59° 7.24+0.76° 8.21+0.112 8.74+0.332 8.66+0.19*
GPX (U mL™") 1.15+0.31* 1.28+0.19* 1.18+0.15% 1.24+£0.39* 1.47 £0.39%
CAT (UmL™) 1.24 +£0.09° 1.68+0.132 1.57+0.222 1.68+£0.31* 1.85+0.42°
SOD (U mL) 1.06+0.05° 1.29+0.14* 1.55+0.31* 1.73+£0.29* 1.81 £0.55°
Data are expressed as the Mean = SE
Different small letters indicate significant differences between treatments (p<0.05).
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