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Table 1. Composition of experimental diets (DM basis)*
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Table 2. The primer sequences used in relative real-time PCR

Gols GEPS B0 Jyme S s e
F: 5- AAGACAATCCCAAATCACACT-3'
Cyp2Cis R: 5 GAAGCAGAAGCCCGTATC-3' 114 NM_001001752
F: 5-AATCATAAGAGCACACCAGGAATC-3'
CYP2C23 R: 5-CCGCAAGGAACAAGTCAAGT-3' 149 NM_001001757
actin F:5- AAGTTACTCGCCTCTGTGAA-3' 198 NM_205518

R:5'- CACATCTATCACTGGGGAAC-3'

oS> g (uobew SYBR Green 1) 5 ,mle
Thermal Cycler iQ5 Multicolor ) Real-Time PCR
(&l BIO-RAD ¢S5 céls Real-Time PCR
»5 {Annealing)  Jusl  (Denaturation)
A plool igd als ye g oles ,uiSS Lail 45 4 (EXtension)
106 ghaies uiSy A obb 2 o9d Sl e (o)
88 pbol s payls
WolS sk A 5 5, Shas 4 by e csloosls bl 50U
o s gy Jols (10) oygisé (il Ly ool
g 00 2l A5y Jlp llpd gaw 93 5 (oiulej]
oozl b bodls (o)l smo zolaw (0500 asuive g Juloo
L 1 She (sduslio 9 (/) @) (SAS, 2005) 15810 5 5l
plosl +/+0 Jlas! pdaw (5 SOl (latabstin g0l Lawgs
5l eslazwl b (Ct) PCR STy 51 Jols (glaodly .a30,8

py> by colo yohite 4 ladigel (b Sl 1 e
Reverse Transcriptase -) RT ! (JoSe DNA
ANTP  cleusglSy (YY) (0441 Fermentas-USA
USA-0311-) RNasin Ribonuclease Inhibitor,
J4 <Thermal Cycler) PCR 4 (Fermentase
b Jisio (IS5 ,0] BIO-RAD &8, il T100™

Nty 5 odlitul b polandl 5 gaye sla)Slel
2 oy sl g wlely AllelelD 4 Oligo7
Sas o ol (Gallus gallus) (gl NCBI ol
yoaly 4ol 3l oolil b ) S5lel g polaid] piman
bug b)S;lel cél a5 Jus (Primer-Blast) cosM
B-actin Skl w5 ol LlKin S,
a5 bl (Internal control)  Jsby s olgea
5 ool b JoSo DNA célw como (awyp g (Y Jois)
A5 sl g2 po S 3lE

By gles Sk Gy Gy
Sy 5965 5l oalazwl b B il o (real-time PCR)


http://dx.doi.org/10.52547/rap.12.31.109
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.15.6
http://rap.sanru.ac.ir/article-1-1123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.22518622.1400.12.31.15.6 ]

[ DOI: 10.52547/rap.12.31.109 ]

VAT eeeseeeena e esesaasessseees ol 031> yides 0,85 l)d gib b odbn i ubeS (sladsgs Ko ;0 PAB0 pg)Ssiuw (slapyds ] duslio 53 Slas o)y

b slosSlge 5989, olSzon 3 Sy S35 oo
shb jSes iy 5 5uS oy 1555 ol
Lo wdbie 581 J5 2 9 JB 2 cymin g
Sbyl glate sl b Jsse (59 5 ojlul OS]
Sk sl e RNA s gl yscwl sl jlze TRNALSS
Sy Sal 4 505 5 SN FRNA28s

DS o)y Saly 5l 590 9 5w TRNALSS

rRNA18s

sleie Ban 55 AC L sl ply AACY) Y™ gy
(Excel, 2013) j3lay (slas y3 ((V0) ;91,8 AC
OF & o Hla5 3y50 clayf oms le 4 i g 03D

A3 (B-actin & ye

ool pae g odd Ladss RNA (VL cuss 9 ogls

5 555 3w 0 LB LRNA sl s ol 5 S2us
b () JS) a5 a0l 598080 ol 53 duoyd Sy 5,5

581 J5 5 ookl b osd gl sl RNA Ly =Y JS05
Figure 1. Evaluation of extracted RNA with agarose gel

Jgasma il 3 5 )5 plog] JoSo DNA (slatiges
(¥ JS5) olass] S35 gayo 53T sl PCR
LD 55 yiSI 003 V)0 5,51 5 (55 clilin joboay

Fiw gwyd J olisebl jolate 4 CONA célo I
5 @y sbSikel w5 shb w5 CDNA
odlitwl b dlliwl lye b (sloys; yuiSly ¢ polais]
olasl cb)Silel 4 (B-actin) bals o S5kl

la,55Le] 51 oolizunl b JoSo DNA i los gy =¥ JS5
Figure 2. Evaluation of cDNA synthesized with primers

oo Cul S5 4 pY b ol sluebl S5l
IS 1SS a9 J5590ab )55 95 LB ol
Olej 2 ey gloyass JiSTy 3 (o8 Gl 2Lyl )0
)5 5
H¥oe p oS L5 g hlejl slayles S
b ol odd ool i ¥ Jeds 0 bS sladses
O o ke Sl me cul u’l)ﬂ» yolb> bl
sdalio (93)Sles Clic p Lhilojl lajless 5 (2lo)S
Sl p ilejl lajles Bl puomen ol odds
Jheel 5l Jobs ol Js ol 0355 Jby e (63, Sas
a5 u)lfu\J)) S Cawl oy uL»J ulf—\J)J » L;:Lo)‘f u..w
P& GBUy b caws Bdg (gl i 8l cod

Shgd Gpas | N3g odd 03> Sy Jloy luluws

3 obuebsl jglaie 4y )5 lel 5l oolizwl L CDNA )y

sddodalie (s3l goN! b plul CDNA oo cile
ol gouiS a1l bdiges olos (lp dsye ol
Sl a9 S5l g aolaid] ( oSe DNA oo
o o« JeSe DNA o ol jl olucb! 5l
o oshieds (HBly plos ) ey (loyes Sl
2 0k b el Gilejl 2)90 (slay] gl slade (o8
Folpee S gln o9 slaizde ww) b iSTy
o iSO jskaieds Realtime-PCRyuSly o wgd
lp ohEs g bS5kl s 5,85 DNA ‘L;Lmax.;.‘s)
a0 dgd 0 S o LS odmlie bl aul b pasl
P99 Jxa& ‘_;\ol»o.ol A gy D90 )f)kl ;.19..) U)|)>


http://dx.doi.org/10.52547/rap.12.31.109
https://dor.isc.ac/dor/20.1001.1.22518622.1400.12.31.15.6
http://rap.sanru.ac.ir/article-1-1123-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-02-01 ]

[ DOR: 20.1001.1.22518622.1400.12.31.15.6 ]

[ DOI: 10.52547/rap.12.31.109 ]

VY

Vool 1YY oyladds /p203led Jlo oy il slouimgsy

s CYP2C18 p,i95l o ,» L P450 548 g0
A osmlie sals s L awlie » CYP2C23b
CYP2C18 5 oyl jlde a8 cusl Jbs j5 opl (p<:/+0)
2 (7 US) lo)s i Jlosl b g 0)93 ¥V )
0> gy 0,8 Gl Hlad 0 dsS sldses S
s b glgne ol GBI NS) cdslingids  ond
»CYP2C23b 5 ol daw (Jg (p<+/+0) cuily als
S (F J53) oot 5 Jlosl b g 255 VY gy

Al ol aald e g byles Ko b1y (o)l xe

JS 925 090 0 6 VL bl o g uiomen g (5 yd
(P T+0) 392 51,95 2 ()95 0593
L P450 pg S giw o5 oo Jlade p (wislejl sl o
5V sl S5 > CYP2C23b 5 CYP2CIS (clap i3
R )'l J.pb CJLU u.ulw]).g Gl 0l 02l UL..» ¥
sargr S S8l )b ply GBSl
9 ¥ JSE) VY Go) 0 (Z) colohingidS Lo jlo boS
QJ%N}»JS » ol b.)‘.) u.u.wy a)m ubbyb )l.o.u 9 (\c
0195 ¥Y jg5 > (NSOA) Suls) aul b o5 JoSo
03 » (Vs ¥ S8) pls s Jlesl o Ghogn

Vo (e i & e - . L
) ‘):J)s)J aliss dlﬁb)}.} ) UMAJ?S le.b4>9> J)Sl.o.c » u.:ln)sw.u) 9 u_..w‘.n)] ‘_sl.tb)l.o.u )Jl—\ﬂ J5A>
Table 3. Effect of experimental treatments and heat stress conditions on broiler chickens performance during

different experimental period
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Figure 3. Expression of CYP2C18 on d 21, d 42 under normal conditions and d 42 under heat stress conditions
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Abstract

In order to evaluate the effect of silver nanoparticles coated by clinoptilolite on cytochrome
P450 gene expression in broiler chicken’s liver an experiment consisting of (1) control diet, (2)
clinoptilolite, (3) clinoptilolite coated with silver nanoparticles, (4) organic acids and (5)
clinoptilolite coated with silver nanoparticles and organic acids in normal and heat stress
conditions was designed. Liver biopsy was obtained on 21 and 42 days of experiment. Results
of this study demonstrated there were no interaction between experimental treatments and heat
stress conditions in chickens. As well as the expression levels of both isoforms of CYP450
gene in clinoptilolite treatment on day 21 and silver nanoparticles coated on clinoptilolite with
organic acid treatment on day 42 of experiment in normal conditions, were significantly
increased in comparison with control treatment (C) in chicken liver tissue (P<0.05). Level of
CYP2C18 on day 42 of experiment in heat stress condition in silver nanoparticles coated on
clinoptilolite treatment was significantly increased in comparison with control (C) treatment
(P<0.05). Whereas, the level of CYP2C23b gene expression on day 42 of experiment was not
significantly different with control treatments (P>0.05) in heat stress conditions. In conclusion,
results showed that the expression level of CYP2C18 isoform in liver tissue of broiler chickens
was higher in comparison with CYP2C23b isoform. The liver, as a metabolism organism in the
body, identified clinoptilolite and silver nanoparticles as inorganic, chemical and exogenous
substances and increased the expression level of cytochrome P450 gene acts as a biomarker for
the existence of exogenous and inorganic substances in the body.
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