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Extended Abstract

Introduction and Obijective: Silver nanoparticles are one of the new achievements in
nanotechnology, which are used in medicine, veterinary medicine, agriculture, and
pharmaceuticals due to their antimicrobial activity. Silver nanoparticles can react with biological
macromolecules and induce apoptosis by disrupting intracellular homeostasis. Hence, the aim of
this study was to the effect of zeolite, organic acid and silver nanoparticles coated on zeolite on
the expression of BAX and Bcl2 apoptosis genes in broiler chickens.

Material and Methods: The number of 450 one-day- old broiler chicks (Cobb 500) were used in
five treatments and six repetitions with 15 chicks per replicate in the form of a completely random
design. Experimental diets were: control or basal diet (1), a basal diet supplemented by 1% zeolite
(2), a basal diet supplemented by 1% zeolite coated with 0.5% nanosilver (3), a basal diet
supplemented by 0.15% organic acid (4) and a basal diet supplemented by 1% zeolite coated with
0.5% nanosilver and 0.15% organic (5). The experiment was conducted with broiler chicken from
1 to 42 days old. The expression of the BCL2 and BAX apoptosis genes, liver sampling was done
on the 21st and 42nd days of the breeding period.

Results: The results of this experiment showed that in broiler chicks receiving zeolite treatment
(2) on d 21 and silver nanoparticles coated on zeolite treatment (NS) on d 42 of the breeding
period the expression level of Bcl2 gene in liver tissue was significantly increased (p<0.05)
compared to the control treatment (C Also, the expression of the BAX gene in the liver tissue in
NS and NSOA treatments on d 42 of the breeding period increased significantly compared to the
control treatment (p<0.05).

Conclusion: In conclusion, the results of this experiment showed that zeolite and NS and NSOA
treatments have an increasing effect on the expression of Bcl2 and BAX genes, while this effect
was not observed in organic acid treatment.

Keywords: Apoptosis, BAX, Bcl2, Broilers, Silver nanoparticles


mailto:hashemi711@yahoo.co.uk
https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://www.openaccessjournals.com/
http://dx.doi.org/10.61186/rap.14.41.105
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.41.11.6
https://rap.sanru.ac.ir/article-1-1320-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.22518622.1402.14.41.11.6 ]

[ DOI: 10.61186/rap.14.41.105 ]

\o§ VEeY 50l 1FY ojlad /omaylen Jlo ob olidgs sloinngl i i
Sl rab e 5 (55,9L38 gle s> @ ®@

" gy A"
Ol 22 Cdal} 2 84l 0313 iy 0,85 I )3 93l 9 SIS | sol adgi; 1 anllao
SwisS sBdn e uS 43 Belo g BAX L joiagal sy

Faleye W19 T ol yd gl T coila Loy s o yoraigh T (S
OB b e 5 55,918 pole oSl ¢ ol pole 0uStils o g ol (555)52 528 09,8 )] uolid ISz gal 423l -
(hashemi711@yah00.co.UkK : Jygue odiss ) ¢s5 )5 (b @ilio g (65)9liS” pole olSiily (ol pole 0uSiiily ¢joubo g pI (559051528 04,5 HLuiisly =Y
Sl b @lie 9 (55,9l pole olStils o> pole 095 jleutils —V
OB (b @lio 5 65ygliS pole oSl (oo pole 0aStils 0l 5 pl> (Gglon b 09,5 (638> ggmtils ¥
VYNV il gl VMO el gl
MO B V-0 rasxio

bgunso 2,52

(Sibpaly (( Sy dile olbdie 3 09,5wens Culleb cledy &S cunl b g)sld 1> s sladjghisy I K 0,8 @l)d L 1BaR g doso
3213 G s Jgbo S5 Slisgen ML g 00 (2STg 3l (gt (sl JsS509,S Lo b Slgiee 05 S5 )15 2,08 (s3lug s g (55,5l
(ool 0028 a5 ] sl 038 oo (8590 Jols & BCla (35 it L5 (o )3 e (slouaig 9 0391 o sl Sl a3 295 S|
Sl dl gy 3l adllae Ban b iaghy cnl 130 i85 (5 jgngl wuly8 Cdping 13 BAX 085y (0S92 (iren 9 3950 slades 215 ol
A5 sl (1665 (glaaz g 3Beh 5 BAX josl clai ooy Culgs o ols Sidgy 0,5 )b b

PSS e o dnge axaB VO L LSS 55 g et g ;0 000 Ol dygu 0y, K 1565 dngn axkd YO+ I ealizal b ilejl opl Wiy g dge
JoSo 325 jloss (¥ (2) g5y 203V b o5 Joo a0l jlas (¥ «(C) sl sloss (1 1bels (ol (sloloss i plonil ¢ ok LIS ¢ b B
S aalis o (& 9 (NOA) &glfj KV KWL Y A VAN W J‘&o}_mus Jows (F dNS) 0,8 b duoyd +/0 b o 03]y ey Cadgiy duoyd V Lo
BCI2 slogyi (ows b zolaw (o) Caps 039 (NSOA) S| dnsl duoyd> /N0 g 0,85 gib o pd /0 b o 00ly gy ol duoyd V L o
85 Sygo MS Sl )3 pkiges B9z 093 YV 5 VY slajy, 13 BAX

3 6 lasi 5 Sgn 093 V) 9y 3 Calghs sless 008 il )y 1S (sladagr )3 Bel () ol 4 3 (L (talejl ol §l Jols gl daaidly
<l il A8 S8l > (gl dme ©ygod LS sl ) 0F cnl Ol Ol b dalie )3 (By9 0093 YV gy )3 Clgi) o o3> by o)
59, »° (NSOA) ;i.,;lfj Sl b odds JoSo Culgiy o oaid ooly idsy 0, lyd b Hlows s NS jlag o 08 8l BAX 5 oo i pn (p<+/+0)
(p<e+0) cdl iol8l gyls gme yobods aali Jlawi b dulie )3 595 )90 ¥Y

YLz NSOA 5 NS 5 culgij (slolag basgs BAX 5 Bl slacj oyt cotaldl 51 a5 am3 o s ialesl ol s LIS psbody 38 o8 Aol
5 snlite S ) gl Jla 3 1 ) & Gl o )3 ) a2l il L5 aigla] sl s bl b 55 jsissl Al walaD 13 Sl e

0585 g3l Bely o5 BAX ()5 (b5 slaazgn gl 1 gowlS (sojly

e 45 (Ricke, 2003) wil o job ol 5 Slyss 5
FSE G Sl (o lacdplie Wy ials
38das Doy cage Coled 53 g 039y ) e lag Sk
jl eudgs; (Roth and Kirchgessner, 1998) g o joubo
otliond 5 Supsd Loles ol b 4 sl IS slge ales
a8 Cuwl 03)S 1ap jodo g pld 035l Doty JO g 3,8
» oo alpgl gy cobe SlouiS Jes  lgica
el o) gl 3 5118 dxg )90 Slg5 o0 (TSIl
03b 29 g g ()leS ey (29)Sue Hold D9
0 )8 Cldgl (ized 23,50 wBen 9 3l I ool
Oluogad (S dgue el Cdlgy poodd ooy by
ol 5 (M hAS o pd S99 039 (ST5l09)90
> A (s Ol el o)y /0w )3 350
6oty Aei b 0,ya il ydgil ol Son D9 o SbsS
51 oolizal Lol 63,5 joubs )3 siou! e o] 4 i 3]
(95 Argx (g0 53 08 gl )3 (ygabie > CuonB O
Olysd Sy g 2l a1 b)) ol s
Abbasi et ) 5,5 1,8 solatwl 3590 youbo STyes j3 53438
al., 2018; Bolandi et al., 2021; Hashemi et al.,
Siydabpy Sl jsuel (2017; Hashemietal., 2014

Aodko
3 St ploy sl b Sgn ol (U slaans |
29bds ok g I3 032 > Ceodl g A3 dgu0 9 Laislen
s Lo Lol 30,5 o oolitwl lon puoli s y3 (glod yinS
ooy, (Sgw walu sl Jlexs!
P g 4d) S plgied Wil ©pS5)84 i)l
Hashemi and Davoodi, ) cuwl ol o ¥ooF Jlo
Wil gbadice; 10 (9)Seds Culld cleds oS Cuwl g
Choi ) .))‘J ,));)15 d)hﬂs)b 9 d))ﬁu 5‘_53.\0)».&:‘) séw)-‘
Sldgl 5l 00 S eolitwl bYs op Sege (et al., 2009
or w3 Vb il (obShas b Sy o)
(J“’)?)" ).) U] D.)LQM.«Jl 9 wl ®9”JJ| ey rbﬁl.o.o ‘_ng‘_g)ASL
&S Conl ol aLwl g Cowl 48,5 )8 45 550 yauo g pld
5 b S s0 Bl Bpae Llg o 0y cldgl 1 edlasl
dge cpl cpicmen Wlwy yho & b LS dgize ) b STy
Ol 21y dlge $ e it 2L LS ol S
S sl (Choi etal., 2009) xad o yolaid] s554
oAl b & cwl (She il Gl S
Bl Jelge outiS” JyiS plgicds 5 039 (b ySbas


https://creativecommons.org/licenses/by-nc/4.0/?ref=chooser-v1
https://www.openaccessjournals.com/
http://dx.doi.org/10.61186/rap.14.41.105
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.41.11.6
https://rap.sanru.ac.ir/article-1-1320-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.22518622.1402.14.41.11.6 ]

[ DOI: 10.61186/rap.14.41.105 ]

VoY

Oy Wy (oolayd ol ¢ ool Loy s )y.b)ﬂ OS5

=V 03gae 50 I PH g 1 03] o cuslr G Sdody 00
S50 90 Loy b oolel 6,85 Gl puao g s andld 455 coli &
a0 B+ glod jd g ab adlsl balsws a4y PH pulais 5
Cansds g bl doldl 348" bgloro sl 93 ;Lid g ol )5 il
9 )5 alsl (cloged 4y ) yuii U Jlaidyee (slaossss
Lo (glod 10 0 (yuaisds odlo boloro i puidds | o
O Sl dlols 5 6l 035 Sis adyes 598 51590
L eldese, 5 Gigdedise silisle ol wjlul
sSwgSee (XRD) oSyl axdl il cbolfaws
(3-XMU Mira FESEM) LS s gy 59,5
QA)J Canddy lp ol i ladiged (s paic ).Jlj 9
S0 0 SEM-EDX g, dhuwsds (g izl cledb]
Razi Metallurgical Research ) «sjl, (s5,sllio g3
Owoxed LA8,S 18 Lwyn g 3Ll 596 (Center, Iran
s 5l eolawl b Jele slaog, S Julo 5 4jo0
(boli yslatoas (FTIR) (5398 s jasd yoj (mscie
S5 2 0xd ol by, Culgs (g 3 Llele (sloes,S
I edsss (AQ) o) slgime (5 pSejlul sl ad plosl 0,8
[RW) o)]a&bg(v'\')ol)K@9m;my'dfuj”
M5 jsbay [(Kulthong et al., 2010) wi edlatwl Cos!
(HNOs) oy dwl Jid o 8 )3 Wigos p)S /- =YY
o) slyizee plod b Ad mdn 5199,S0le Lawgi Yoo VF/¥
Olg Fre (4883 0) Slg YO+ 199,50 ke il b > g o
0D dges Ly Doy (4dBd B) Silg Fee g (4B 0)
e et b ad 5.8, 058ed Ol yid e YO L g us S5
(Perkin Elmer) ol Cls orwcal bws |) 0,8
e85 0)65 4 jame Analyst 300, Waltham, MC
5,5 oy (GFAAS)

ol 5 (imgh ol lasyie clivlel s
OB b @l g (65y9lS pgle oBLtily oo Clisioy
b 3oy FY ©aor O o)lod (dmghy (oBjgel ae sy Bl
CObb ) [\ L.JK dgw 0)9) c_gq w; a>g> askad ¥+
W cdlofl aoly o 5 g S5 (i g sles @y 0 (500
Lal e Bylass dod (gl s Latlyd s ploc adlad
G 0990 3T iy (e )S G5 Jles yslateds 9 43,5
PV WY cels jl celn ¥ aoedy ailjg, o sled
ol elajlas i audas L5 Sl 4> YF gles
als )log) 13,5 €8l JoSo g |y il oy (V1 Jels
(7 (2) ol oo 5o b o Jaa & oy (¥ (C)
ol 00y b Culei) doyd SO Lot JoSo ol Hlay
VL osd JoSo 4l 6 (¥ ((NS) 0,8 5L doys </0 L
S b ond JoSo a0y (0 5 (OA) SIS, sl 2oy
N g oy gl doyd /B L ol 03y idey Culgi; duoyd
» 2l (oo s b plxl (NSOA) S| awwl dop>
YA BV olel 0y9d glp Bee LS wgw oy wlul
(Y Jgaz) 4 and (S59) YV B YY) 235 5 (5o,

Sbpislle 5 Siodshyee plate o Shy b Joho od
Oppodes g b e pasuie (3pl 4 Ay olerdon
Loy o 4 caml (gt o8 Canl Joho (o2S395 S
0135 ool ol sl Jobo i el Gl slacal,
Jobo b mm 2] (RAFF, 1992) 3055 o ST las |
Ohg? 3 w2 g (e Ghed 2 er (BL ol b sl
Joo Sl s slaggylons )3 rizmen 5 conl pfY (g5
ok (L lacglon 5 (ol )l by
Fischer and ) s> 58 (a8 cuwl 5 oSyl ailo
L Wy e oy gl (Schulze-Osthoff, 2005
2 BTG g ead (iSly 3l (e s JgSgegSlo
Sun) 235 (sl 1l ® Sl s Jgbo 515 Slsgan
oSt sl i dbg) &S J.Msl;p l),.>\ (et al., 2013
s5ast) pad 29300 sgtasl S 5 o)) ol 3 e el
Jo ol it laguSan g 03 sy sl
o.&.l.;f)l.e(o wf-’sﬁ J.al.w a5 BC|2 ‘;UJJS)J o.>|9315 A
Lacl 39y 0 slod 4 anT)d ol owlool 008 palss 51 ccans]
oJJ.J.f)Le(o 9 (Bld 5 BAX, Bad) 035 3y 09)§ 99 Ago.)b}[&
(Ricci and Zong, 2006) 14 se wawds 99! (BCl2)
oA Jas g 0diS g 09)5 93 & SlwlS’ w3l Sausl 5>
PSS Sl 4 deg b Carih b mand
ol 0y gl Sl 5y5000 Jsge 5 (ko seise;
gx‘ ol B Oygo oo Spe g jengl slag)
9L g S Al gy 3l oy yslaieds Gimgdy
Ol 2 2leyS A5 (g 9 b g 0 o3l (udgy 0
pLsl (2365 sbaarg 53 Bel 5 BAX jsusl slac
238

W99, 9 3190

ol g ygl Gis cpl ) eoliiwl 590 Sl sl
Sy 5l Jeame (Biotronic SE forte) e .4l
ol SS9 039 Gyl )9S 51 15,8 Sl sbymenly
3y90 Sl dle Sgngn dwl 9 Seepd sl Jolid
bl ailaie I s claans uwl,a)l opl 5o odlazul
15 S g g il tdgh; Kias ol Caasddy liams
LS‘)" )hn.n ul .)9.».: .\Jy )...nuim V=Y o)l.\J‘A.: u.:l).) &y
sled Ll g 45 ol @l 5l Syl Gl g guiitanss
A Sl 0)95 30 b Job plod o ol Kl as > V40
(K2, Naz, Ca, M@)s 2l cdlg; (olowd g8
S5 L ol )90 C,..J;:) g AlgSizg07,. 24H,0
losd S5 e (lp (XRF) (uSo] andl uibs)ls
038 (6 y5lzer XRF (slaosls 9 €85 )18 (cw) 3)90 Wil
Rh 4g) |, XRF PHILIPSPW1480 zscisb <y (55 2
() Jgds) B LT

b Culgsy podd ol Liubey 0,8 lyd b s Caa
0% gy jhaie Ol y3 clgs; olS o Ll 5Lis g0 doyd


http://dx.doi.org/10.61186/rap.14.41.105
https://dor.isc.ac/dor/20.1001.1.22518622.1402.14.41.11.6
https://rap.sanru.ac.ir/article-1-1320-fa.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-09 ]

[ DOR: 20.1001.1.22518622.1402.14.41.11.6 ]

[ DOI: 10.61186/rap.14.41.105 ]

S W g ooy Gl cpadle L) s 50555 (S5

ARA oissl Sos ol y Sy oad ool Sy o) b b 5 SO dpul gy I aslllas

(XRF) (ool sl uilio yols SiSS 51 o3l b cd g olonss oS 5 5JUT 4o =V Jou
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Figure 1. The bands formed related to the extraction of the RNA of liver tissue on agarose gel
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