[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1399.11.30.13.5 ]

[ DOI: 10.52547/rap.11.30.11 ]

6ol b @ilio 5 (55,9LS pole oISty

A WA s ¥+ 0ylads [e23jl Jlo ool Clidgs (slouing sy

" & 2 9){ ‘Ulio"

o Sl ey,
9 Criieme 9 MyoD PAX-T 55 oyl y el Scdguaryol i
09 sas e > slb,laale sld Johw WSS

9° 60 o L] E 80 s 55 e ¢ (o oad 39913 danws ¢ doudin i (guhoswo alllus ! 53] o Aclid
T dlo Lo Jlas

23k g 1> pole 09,5 (g oSy o jorl eSS 1S5 (ggmiils -
(amohammadis@ut.ac.ir : Jggue ol g) ¢ygab 5 pld pole 05,5 () pas ol&Kuiily (o ygl usdys bl =Y
2ok 9 1> pole 09,5 (e oKy ool Gy letils =¥
S (g Slacs)slis oAl « guig duged (Sbjy psle oSl bl —F
S399SIgm 09,5 <l d oSty pole pudy letils —0
WAR/YIYY sl 2o, WA/ VYD 2 Lyl o)l
VB )Y i

FXVCES
9 8550 (e (91> QLS I odm )3 & 390 00 ABUS glalls my (S8 S olge @ (UA) sl Sgme ol
9 C2C12 sladgbw (59, 2 Sl Sdgua gl sl ¢yl anlllan )3 3038 oo 31 CMae dnwgi (55, 9 3,15 3929 (RS (b
dnvitro ialojl 3> 1wyl (C8,5 )18 w0 dy90 (091 (SwigS (sWdnga 51 4k lan (SCs) sloylgale sla ol cmicxon
S Al g silulin o9, S srargr I gloyleale S g 9 Wl dxd didLiy Oligiod S e I C2C12 (gl b
S & 4 0y ooll 1 el Sdgas gl dn Vive lalojl 3 B 153 el Sdges gl U Cod Cule 53 i
solCuwss jed (wlwl 5 03Miwl 3,50 (S 195 4G yolas el (8235 Wrage 1 Cugi 93 33 Jgl 9y (s 5> (s J&
SCs anduwid iwd (6 5lwlan 0uwd jlowi (slrdnga )5Sy abas ;I oidd 59, 45 (510)lsple (g Jokus 391 INVitro Lyinlejl !
U S baseo 3 C2C12 g lo,lgalo (gl Jghu (28l 13 . aw G Invivo g Invitro wlilejl ;3 PAX-7 o5 ol G yb 31
CuliS DMSO owow I b olpod (pid duo 55 055 dao #/¢+¥ g ¢/4490 cofoa) cofeeed oeeY0) sl SJguygl
Sl oo 31 055 o ¢ /400 ¥0 CUIE 15 Sgw gl 45 315 i Invivo g Invitro Cliylejl 93 2 51 suelCwway g s Wuw
9 315 LRIy (i 9 MyoD PAXT (day gl oylgale (sdghw led 9 yiS5 ) 5 3 (L) Ol Syld e yobs
9 390 8395 LRI 3 4550 odle SO (lgis 4 Wili 0 Sl Sgu ygl Ao )3 iy 9 1y A (B9 g (i

dgud Mgy (097 (FuisS (Sdaga p3 (Sl dlds i) Cus ]38

PAX-7 ((§ yhoghamigld dlas dxwgi ] S gw gl 16l s jlg

(YA) s ol ooy cal 3 S Cadguoms b &S
Sbdohe & S (o Slidy dprge (el Clitius
by e85l e oy Jelse lwg @ud 4 (loylsale
Cuwdligyed M) eS8 (TCF-P) Ly odimd JSb yunss
Jole PAXT L3l gy Jole cntiz 9 (FGF)
5 (MYOD) S50 o5 Jole (MRF) Sijgne (coilas
5 Jelos cnl alolid dL(VAF) Wigd oo J 58S (335900
gk 3 S e Malod oo Joo L5950 Ll 4l wod
Do aalss 5l (55 Slaargr Ad) 3)Sles
9 I slaylgile wrd Car > o2k la
sl > s Byl g (Bemby > 15 Jobo
2 dege dyaly 51 S (V) cuwl oad pbxl 3
GBS (b dlge | oy OHae By ypmle S5
S Sy el Sgpgl (1) sl gl S gl Jo
(gl wrlog) disd i Cungy > o Ao Silidsed
3o (Sofglon I g BL(V0) 3l j9d> o)y 5 ]
Sypegind Sl Jals o Canl 00 (sl a8 5 ol 2
s oliaslng STAT s sl Gob
Cal A8 51 cdablee 5 (Shus Guls wobsus

Aodbo

EpSaudin Ad)y Cuzor 040)38 Wby b olyods joubs Caxino
Gy (F938 & pie yorbo lio pp LES (VYY) ol 4l
Wl o GMas adg 9 Shys il By by
2 Jole cpyiere esad pl o (YY) ol snd)S
a0 dlge a9 odag ) Jouily jiSlas 4 (olitd
o> (gd%0 dlge lalin] (6,505l cliae 5 cubsS @
b alie 05, Joudly o5 ool g 5l ey Jol ccloaan
alae 15, & glsl J100Y) dleie e ) a8 o
Sory il o 351 Sl dlie 39,5 ,mls b adsgs
N e T D I NN CORE P SR IE
o o.h)f

slowMigs Cumox Gk | (Sl dlae (B0l
Sopme lojlgale s Jsho Glyinr a5 35800 JyuS &l
Sl das Lol (ool gl Jobos do sl o) Aiiun
sl g (glolsale (slo Jsko (VF) Sigin copuna
g |y e Bogole slilis glapd & ds
oRlBl ) 0San e lp byd cd)b g dnleie
Sl b g 5l e Jol atan > b Jolo ol (YY) dimd o


http://dx.doi.org/10.52547/rap.11.30.11
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.13.5
http://rap.sanru.ac.ir/article-1-1105-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1399.11.30.13.5 ]

[ DOI: 10.52547/rap.11.30.11 ]

Y oy sbaargr )3 dlojlgale slaJob iS5 5 (ijome s MYOD PAXT (slaij ol 3 sl SJguoygl 5B

2 9 03d ot oAl el Jolore L lodg g G,
JSNAI SRR S VT PRI APRN
N) ol Jolme g5 055U 19> 5 00 Lix (2555
u/mg /YD o ¥ g9 UM duo > /) o) £45 JU5MS wus
615 oSl as 3 ¥ glod jd b V) Sl 4 (5L50d
e 4 diges sl YY1 dm g plol puin U ad
L 4683l o Sl ax 0 VY glod (o sl o g dw
o3> yoee gyl Ve sladite b Blo Gl baaiges
B AYOe yed b Geai il (0 ddB Y Gle 4y 9 LMD
9 D-MEM (ggl> cuiSlane 45 39381 b cald] j> .018,5
SO Gdey g ok S Jolo SO gumiliwgus L)+ FBS
Ol s eSSl o Kl a0 YV (glod j0 celw o g
5 b sl Jolw 0,83 L pre-plating ;I als
pbxl EDTA- s Glawd (8L hwg sadlis sla Jol
S adsbe 5 33 S5 jay m dye ) o)
Sy ol 0 Wus oo culS o gyl S
Srogiawgls 5l odd ol cuiS sl asis
A olil PAX-7 (ool 51
I

5 ookl b gloylanle (sla Jolo olwlis sy oyl ys
b Jsho )5 &yao PAX-T algl olais] (ool ol
o pogilgld (ogaste (gguiund Jolwe b guiitend 5| (o
Z¥ L5ile,l)L b aads Yo ey (Vi pyw g PBS Joli)
g 9 PAXT (3b il b (am alopo ) 250 (803
W39 Jate piluyols 456 (o3b (Il S 4 i
bl Jsbo ddome Coutt jl day 00 450l el ) oy
AL ol s Sy iged oy Sy allo gl
Dekenson — Jaeo (gyegilwsld olfuwy lhwg  daw
oBislesl > 8/MDI2 Win bl 4 Bectin
8,5 )18 (bl 2)90 SS9 gtunn
S| S ganr 9l b ylowd

cuss ]aow BRl C2C12 °1)'°'° LY d‘o)bﬁvlﬁ dL&vJ9lw
(595 ko » 25 lee ¥/8 L DMEM) caudlg st
OeololS 1o pd V¢ pnlogty ol i (o o pd Y Jelis
1Ll glad Cugby 1o y> AD L ol oy FBS s pa V-
L cudS 01,8 e a3 YV sled 9 COs oy 0
o > SalelJoh YFVT IS L (slolsale ola Joka
o ske o 308 CuiS 5y ¥ Sey (Sale W Sy
b 2oy Veoppe citS lae 3 gy VoGl
cfeee¥0) Sdgwygl dewl L L (0 +/V DMSO)
olpar i o 33 p)S oo ofo oY g oo ND ofe e ofoeedd
oyl glaodly plos .l S (o o V) DMSO L
ol kel Cawd 4 e yioloj] dw 5l asdllas ol 4
MTT (30!

afeend el o ¥O) Sl Sgwyel I Coow
3 J (B S 1227 5 10 o
Sod oy Jolds ] muansilSo s iolosl MTT 9051
mpl G 5l ol Jgoul slaygl 4 MTT
0wl ok b Jshe > (ob)aSgie jUjgyaed

Sl Sguygl a8 Wlodly lis Calisee i (VYY)
5 oo Colad 3 9 S lae |y (ISl Alde o 50
dad o Gl aBisl;l Gllas o 1) cdlb pl @)yud
02 Sl Sguyol Canl 0l 03l i ¢ pizmen (V)
Silop e oS ole pRIE L] Sl alas
GeS 3 Josee s ole (22 9 (B LS (59x)
(V8) 230 il (V= 35557 s MURF-1) alas
Rl S lin e gemen (29 plalS
31 Goraie 9o 03lisl yoabs 0y 5 oo Siigu
Gpno dsgx o )3 iy 3l oolitwl (oo Sl
ollBl ey BB lde 4l gy SRl g ST
(V) s e

sladsbe dool Sdgujgl dwyo Sl 4 (J5 2
2 Ay G o wl)sl 9 2,Slos Do 1) lojlanls
93 Sl Slgg) 55l los o JUb g I o o atin
WS IS adlas )90 o e (55 saars
Dl oo dlae pos ]38l 4 dgr ol Lo aus 8 IV ol
2355 )18 8 ot Sgu gl sl dwgy (ute jolar
L opt 255 slatgn > 00l guuly il adllns
5ol (glojlonle (sl Joho dr sl Sguygl 3458
& ol Sguyel 52,5 9 IN VILFO &gy Sl alize
Wy INVIVO & yao &y lads o> dlae

W9, 9 3190

Enzo Life Sciences <S5 5l SJgwygl sl
DMEM FBS .15 ()l dop A ogls L
SUIAS aile (5155 Sl 3l ccommalogiy pusl = (b S
GIBCO <855 I jluws owizen 9 e 5 Jol €95
sedbsl wad glu g (Shmes Wbl S13)
;I MyoD Myogenin PAXT B-actin ly solazs
S T 5 (55,5 ko) 55,8 ko (539)5i5gm 8,5
o V..S (oY EDTA- Soi 48l olad 6us
5zl S, 5l PCR Master Mix [DNA
L5 oyl 3 Merck a8y 5l oslesd dlge wle

Sygo INVIVO 5 IN VILFO as o g3 3 imghy oy
Se SRS (og argr o3 alsje 2 ) a5 8 S
Jobo (ilubir Jolye g 05 435 diged Wil jl g g 05,
st.ul &Jy.u)ﬂ Ls )Lo.u ‘LS)""’?"""“’?b L J9l.w Ls»l.wl.».w
29 CDNA9 RNA C‘)MI Jslw Caowr el
Ao yo o p3 Al polas 5 Ol i oS0l ol
)5 plol
In vitro aalae
ISl dbas gloylgalo s Jabu (5 5lwlas

L Sl aomale slojlsale clale (gilulia dac
bl 51L(YA) cé )5 @ )ye0 pre-plating jog, 5 eolicul
Cdly judn Joler jeb amale > glolsale (sl ol o5
Fsroals coner @ phcws Gl calply sl
oolizal Gl e )3 (2355 s Sl sk ol
295 Ad 0jgy o GIRLE (g drgr dix il


http://dx.doi.org/10.52547/rap.11.30.11
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.13.5
http://rap.sanru.ac.ir/article-1-1105-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1399.11.30.13.5 ]

[ DOI: 10.52547/rap.11.30.11 ]

WY

WA s ¥+ 0ylads [e23jl Jlo ool Clidgs (slouing sy

Ve iSly bglse oo (s g 508 bole (1 Jgi2)
oy 10 ploxl 5 Jolye i iS55 0l 5y See
ol 0 ey A8 Ble dnpd A0 o S Al g ()
V0 ey 38 ol dayd A0 1 S dtd puly (Y alsye
10 ey oS ol as > 01 3 sl (Vs e fagls
Vo Odes oS ol aapd VY iy (P als e sl
Yo llp U Jolye iogd oo 43355 (0 als po fagls
PLsl LSS dw 53 (f a slp iS5 g A LSS 48
b 09> (oo 4o bawg (1Suleel (92 polaid] 0
REST- Jl8le s bawgi bn(yj (ol yos dplne (sl 9 23
oolil aili] 45 3 clas kil ) (aSe) (¥ a5es) 384
M5 Jley (Bracting jbasls 5wl 5o by olo (0) Ab
Ol b 5SS a2 b (o )3 (oo i lgin
b 0f ke adllae gl 5 0391 (polaidl ajanly
VAW
In vivo axdlze

b SERLS S5 (o dxge asad ¥+ 5l adllas (pl
2 sl Sgusol . 15 02lital p )5 e (S5g (1:50ke
s 5 ©gemr 1) ol p S o /oo VO il
gar ol Joy b Jsb 3 % ig PSS bl
RS g 5 bl gk (D95 sargx ) 53 )bgd
B Ojpar dog adbd Veud 5,5 bae
A 55 50 ol dis dlae 5l (dloylgmle (sl Sl 5 sl
sl Jsls olols dn vitro bl alie ab i
ol 53 03 5l PAX-7 slo oysejl ayb 5l eloylnle
slojlgale sasho plai g 135 3 155 clags ol
L (6350310l piee 9 MYOD PAX-7  Jolis
Sslel 4500

SPSS ,l3le 5 ;> t-student el oslizel b Laosls
P B3b ey JuST lBley ) laged g Nad 4 o5
T Sk @yguas odly g ub plosl Jb aw JBlas i lol
L &yl e Byl

Table 1. The sequence of used primers

lileysd 3 iy Jslomo (sl Jliws S g5 25515 ol
Sty sl sl (DMSO) wluS sl Jite (63 5
lolgale sla Jobo (S Lo 5 dpusl Slgus sl clili
o bl Sguygl cilize slocd) b CoCoa ol jape
a3 VY glod o amwbsSSl el ¥ cuddS Iy wbus
OD g 5 25 4Ll DMSO s oo Voo o, Lo
25 (Olh 5 (25 yi0y CebgsSeo b 5| Sl o
A5 Al 05,8 42 33 035 o Joho o3 ol 55 05
¢DNA ;w9 RNA g ,5cwl

il )b e olol » RNA zlysel dal
b ool RNA i 5 conS i plnl ladiges
(ool s sl 2 om BT U5 9 Sogl Sl esli
9 Y5+ » Gls lie ADNase b badiges jload 1 e
Gl A3 ySoilul gl j) eolizal by g jiegil YA
VO 58T J5 9y (25l RNA SS& i (s
S WA 5 YA RNA & baye ol 5 w1l sy
S daaiges cutsS 9 pogls I plisebl Sl an aiad b))
5 gl 0 oozl CONA s jslaies Lals RNA
A5 eolawwl Genet Bio eS8 (o, cuS 51 CDNA
5 3,5 Ol s B0 lod p Celn SO Cunsd bdigel
A58 5 518 s Ve gled p0 ddBY Ve
gRT-PCR gl

QRT- S5 5l oolizul | bdiges ;5 MRNA g
ookl L w@ods ey (V) a5 s PCR
Ol 53 5 0ad glyseiwl ladiges ;I JS RNA (Trizol b yae
Jodlgios 3o (DEPC) ol gy ol 65 o5
pSo,See ¥ 5 CDNA ol )3 0 o oijl S,
ROtOr ol 3l o3l b QRT-PCR g 0.3 jiw RNA
sl cas ai pbsl (Corbett Research) Gene 3000
SYBR green PCR 0] Ve uSe e QRT-PCR
daowl b ey cod slads g (gl CDNA jidg S Ve L
Orxed g JS ladre clp g )Sen A g Sgu
e g glr 4 gy bS5l S e ) JgesS Ve

G5 Cpl 50 ool 350 (glayoulyy Jlgv =Y ol

@Yy Js () Js yeln
CCTGCTTGAAGTTCCTGCTC AAGAGGAAAGCCACATTGC PAXT
CTTATGTGAATGGGGAGTG GTGGAGGATATGTCTGTTG Myogenin
GAAGAGGGGTGCAGTTGGTG GTTCTGTTGTTTCCAGCCTCG MyoD
AGGATGGCGTGAGGGAGAGC ATATCGCTGCGCTGGTCGTC B-actin

sy i PAX-7 (ool il (¢ pogiangls 4355 5,5 aols Cou g i
10808 ol b o doyd YAY dgas 3 Jole ol oS &loylarle s Jolw o lwld

Kot (glojlanle g4 3l b Jolo clual dgin oS A polao
(v Jss)

ol Syl 1 Slie ads) (sl g8l adllas jolate 4
) ks ool ol s iapirash oo ol 455


http://dx.doi.org/10.52547/rap.11.30.11
https://dor.isc.ac/dor/20.1001.1.22518622.1399.11.30.13.5
http://rap.sanru.ac.ir/article-1-1105-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOR: 20.1001.1.22518622.1399.11.30.13.5 ]

[ DOI: 10.52547/rap.11.30.11 ]

)i o9 sy )3 (loylgale sl Joho 1S5 g Cuifome 9 MYOD PAX-T (slas ol dpadd Sgusygl 3G

IGEEE FL1-H+
250 1 61.6% 38.4%
200
= 150
= ]
E ]
(4] 4
100 -
50
0
vt P T
10 10 10 10 10
FL1-H

Count

JFL1-H- FL1-H~+

Jo9.8% p 0.154%
250 -
200
150 -
100 -
50
o]

o T T 1 T T II|2 T T T
10 10 10 10 10
FL1-H

siie J55S il eslolgals Jshos (5l Bl wigad i PAX-T (o3 ] (5 togitpmsld gl =) JS
Figure 1. Flow cytometric results of PAX-7 antibody. Left: Muscle tissue sample containing satellite cells and right:
Negative control
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Figure 2. MTT test results for determining the per_centage of metabolic activity for different
doses of ursolic aci
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Figure 3. Satellite cell images isolated from breast tissue of native broiler chickens treated with
ursolic acid for seven days
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Figure 4. Expression of PAX-7, Myogenin and MyoD genes in satellite cells after ursolic acid treatment when

compared to control under in vitro conditions. Star marks indicate a significant difference at the 5% level
between the sample treated with ursolic acid and the control.
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Figure 5. Expression of PAX-7, Myogenin and MyoD genes in satellite cells after ursolic acid treatment when
compared to control under in vivo conditions. Star marks indicate a significant difference at the 5% level
between the sample treated with ursolic acid and the control.
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Abstract

Ursolic acid (UA) is known as a naturally occurring triterpene pentacyclic compound in some
medicinal herbs including savory that affects the skeletal muscle. In the current study, the effect
of UA was evaluated on C,C;, cells and satellite cells (SCs) isolated from native broiler chicks.
First in the in vitro experiment, the C,Ci, cell line obtained from the Stem Cell Technology
Research Center and the SCs were isolated and purified from one-day chickens and then treated
with UA. In the in vivo experiment, UA was injected intramuscularly based on the body weight
to chicks during the first seven days, two times a day, from day one to day seven by the
appropriate dose obtained in the in vitro experiment, and then SCs were isolated from pectoralis
muscle at the last day. The purification was confirmed by assessment of PAX-7 expression in
both in vitro and in vivo experiments. In fact, SCs and C,C;, cells were cultured for seven days
in 10% serum medium with vehicle alone (0.1% DMSO) or UA (0.00025, 0.0005, 0.001,
0.0015 and 0.002 mg/mL) along with DMSO (1 mL). The findings from the in vitro and in vivo
experiments revealed that UA at 0.00025 mg/mL significantly increased the expression of genes
involved in the SCs proliferation and differentiation including PAX-7, MyoD and Myogenin,
and improve the muscle hypertrophy. As a result, UA can be suggested as a suitable material to
reduce the breeding period and faster growth of skeletal muscle in broiler chickens.

Keywords: Flow-cytometry, Muscle development, Paired box protein Pax-7, Poultry, Ursolic
Acid
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