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Effect of Ang]] on the phenotype transformation, proliferation and
migration of AFB in rats and its mechanism
MU Zhanyi
(Department o f Clinical Laboratory ,Qianguoerros Mongolian Autonomous County
Hospital,Songyuan, Jilin 131199, China)

Abstract : Objective To investigate the role and mechanism of phenotype transformation, proliferation and
migration of rat thoracic aortic adventitia fibroblasts (AFB) induced by angiotensin [[ (Ang Il ). Methods
Western Blot was applied to measuring the levels of phosphorylation of ERK1/2 and the mark of its phenotype
transformation («-SMA) undering the inducing of Ang|l. CCK-8 was used for testing its ability of prolifera-
tion. Transwell and the scratch test were used for observing its ability of migration. Furthermore, the influence
of restraining the phosphorylation of ERK1/2 on the results above was also observed. Results Ang |l could
induce the phenotype transformation of AFB, Western Blot results showed that after the stimulation of 10’
mol/L. Ang[l for 24 h and 48 h.the expression level of e~-SMA was increased obviously,and the difference was
statistically significant (P <C0. 05), and the expression of 48h group was slightly higher than that of 24h
group. With the stimulation of 10" "mol/L Ang]ll for 10 min,the level of phosphorylation of ERK1/2 was in-
creased obviously and the difference was statistically significant (P<C0. 05),on the contrary, total ERK1/2
showed no significant change. With the pretreatment of U0126, the level of phosphorylation of ERK1/2 was
decreased and the expression of «-SMA which was induced by Ang [l was increased and the difference was sta-
tistically significant (P<C0. 05). At the same time the ability of proliferation and migration of AFB was re-
duced which was induced by Ang]l with the pretreatment of U0126 in the CCK-8 and Transwell. Conclusion
Ang ]l could induce the phenotype transformation, proliferation and migration of AFB,and phosphorylation of
ERK1/2 played important role in these progresses; U0126 could reduce the levels of phosphorylation of
ERK1/2 and interfere relative signal pathway so as to suppress the ability of phenotype transformation, prolif-
eration and migration of AFB.
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AFB f& 434k 5 LB £F 48 41 s (MFB) , MFB J& — Fif
B W4 Fod % Re 7 R IR 20 M 78 i 48 5 4 1 2 AL
dilh A EEAE . Li %5 R FAR S Transwell (2
FBOCIRUESE T A & e R K B & Wistar-Kyoto K
B Esh Bk AFB (i B4, [ nh, M Kk K 1
(Ang D21 AFB i # fig 9 ERK1/2 #ij1 i 57
PD98059 K P38 #ji 1l 7 SB202190 [H W, 2% B
ERK1/2.P3SMAPK i@ ¢ = 5 17 AFB B3,
AT L, T8 ERKL/2 {5 5 8 i 15 5 1% 5, 7T #E
XPtaE AFB. i AFDB ] MFB £ RU5% kB A 5 24
o AWEFEE A5 57 K B F2 8l ik AFB, DL Ang
iR, MWL T ERKL/2 {55 # i & O
ERK1/2 B # IR AL 7E AFB 358 M B B rh g fEHL. B
TE R B B AD & 9 ALl 46 Ak S0 30 A 4
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1.1 250 SPF 2% SD K 8 R, A& 100~
120 g, kSIS BR S W F U )1 R 22 s ik g oo o

1.2 k5] Alpha-Actin g 85 B $1 1 (EPITOM-
ICS A #]) , Anti-vimentin ${ 3 1 55 1 oK (R -+
) (T 203 g A 2 Ak 2 R R B (b A2 B A
AR A AL A P % R & (catalogno
QK605S BN 5 F i Fe AR I & A RAFD Rk
3R U R & (BestBio DU ¥) (BCA 85 1 Wk
e B & (MR Y, 38 = R AW . SDS-PAGE #H 1
R PR (5X, BB = KRAEY))  Western — $i i B Il
(E R RAEY) . Western ZHi 6 Bl G = RAEDD .
TG 38 B AR o F B AR v G s RAEY) . GAP-
DH 4k (3 5 K4 91) . SDS-PAGE % Jig 1ie il il 70 &
A= RAEY) ERKL/2 R s BEHLIA (EE Cell Sig-
naling Technology) . phospho-ERK1/2 B ¢ [ #1 {&
(3£ [H Cell Signaling Technology) .IRDye 800CW F
YL ZPL(LI-COR A F]) . IRDye 800CW ZFE$HT % 3t
(LI-COR A "D & . FHA R 8 B 7= fr 4l .

1.3 ik

13,1 g s 38 S (1) 20 M 15 5% 4
37 °C 5% AR (CO, ) 5 I 40 M 55 7% 4 L J5 AR 5%
IR 2020 i5 28 138 19 DMEM i3 4 4% 75 56 . e
XCHUHRE Ay 100 5 1 AR B 35 48 F & 10 %0 i 2R 1 3 1
DMEM & 55 75 56 i SR B 1% . (2) 43 -
MR IR R 2~3 d R 1 W 40 M AR R B
PR A . BB RBR IH B SR A 2 mL B R

o (PBS Ve 2 k. BBR PBS.iIA 4 mL %
1020 54 17 DMEM #5325 i, GOfEfR . 4
K2 8026 ~90 Yo il A e vT HEAT AL AR B B A IR R 1H
KEFRW M 2 mL PBS ¥ 2 3k, R & L BR IR 2R i
WA 1 mL 37 ‘CHIM 0. 252 K H#-2 %
W (EDTA) % I 3450 8 55 W5 40 M 3= 18, 247
TH AL s 55 T L2 4 M AR 3] | 3 85 d 3O 5 R =
A A 0.1 mL 4= I8 26 1k 15 4k A B FG IR
B RCZWRT A0 L B A % 3% SO R 58 R T A i LA fig
FE ORI s ¥ A I B R % 2 2 4 mL 19 EP 48 4,1 000
r/min .0 5 min 5 R BR B W M EP A INA 2
mL ¥ 1020 J 4= 1L /) DMEM 8% 55 3t 55 2 41 Jifd 5 B
2~3 B AKEM 25 ecm® HMMEE IR, S MA 3
mL 5 102 I 4~ 1L /) DMEM 85 37 3t 5 B4H i 2
ER I 45 1 mL H2 R T R SR A B A IR
T VRS IERR O e 4 MO RS S & 0l 20 1 UK 1Y
P LR ET 37 C 5% CO, S T,
1.3.2 Angll 5% AFB RAEVEILEF B BUb T
XA R HAE RIS RAF M 400 3 i, A K =
6026 ~70 % Fi A B 5 2 26 iR 2F 1L T (%) =5 A DMEM
B2 11204 12 h J5 T 52 50 BOH b 106 240 g 4%
AFB A% A1 25 SR USCEE 20 M 7442 200 1t 0 2 11 2 BB B
PR I UR A2 5 OO 4% 2 0 40 e ) ol % 2 8%
FELIFFIMA 2 mL % 10 "mol/L Ang Il #9 2% Jii 4
IV /9 = i DMEM 85 5893 AR ic IF i, & F 37 °C
5% CO, | 1 FIUR B 1) 55 5% 46 vh gk 22 55 5% o B T 58
24.48 h ¥ 2 [ I 1T Western Blot ] o
SMA HEH Kk,

1.3.3 Angll % U0126 %f ERK1/2 #ER 1k /K F )3
W 4% AFDB A& A0 BRISCRE 4 0 318k, DL 1X10° A4~/
FL A 200 %% B B 6 FLAR Y 4 fLIF AR IS BEALImA
2 mL 10% i 2F I3 /9 @ BF DMEM 5 32 3L & F 37
T.5%CO, ARG FAE T 137 2 AFB K% 60% ~
70 %6 A I 45 2 06 iR AR LY 1Y 7 A DMEM 85 %
A4k 12 h g A F5Ek . A 4 AFB.2 % i 2F ik
KL A B 0 min, B 41 AFB.10 "mol/L Angll ¥
2% B A I T B 3R 3 AL B 10 min (8 AFB.10 pmol/L
U0126 kb3 2 h) . C 25 AFB.10 7 mol/L Ang |l
[ 2% B 28 I35 855 9% %5 40 B 20 min (g AFB. 10
pmol/L U0126 fi4b# 2 h),D 4% AFB.10 "mol/L
Ang Il 1) 2 26 i 2F 1 3 55 952 FE AL B 30 min, 1158
Jo FEwE TR Ak B 4R Oy ik PR O R L R B OF R AT
Western Blot £l ERK1/2 il 1L K.

1.3.4 ERKI1/2 #RI7E Angll 53 AFB FH 4
W IER #ie AFB & A0 BR IS5 40 1 9T 11 %k, LA
1X10° A~/ fL Ay 4 M % B2 3 A 6 fLAR P Y 5 fLIF xR
id.BLINA 2 mL 10 % Jif 4 i35 /9 = B DMEM £
FRILET 37 C.5%CO, YR FRF R 7%; £ AFB
K2 6006 ~70% fb A B e 2260 5 4 10T 0 B
DMEM }; W, M fe 12 h [ T8, A 4R
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AFB.2 % B4 35 55 #2555 3% 48 h, B 41k AFB.10
pmol/L U0126 Figb# 2 h, 10" "mol/L Angll i 2%
JIG A I R SR L B 3% 48 h. C 418 AFB.1 pmol/L
U0126 T4 2 h.10 "mool/L Ang Il B9 2% Ji§ 4= 1fL
HRI R IR 48 h.D 418 AFB.0. 1 pmol/L U0126
WALHE 2 h 10 "mol/L Ang Il /) 2 %0 Jifi 2 Il 5 K 77 5
¥:5% 48 h,E 44k AFB.10 "mol/L Angll t9 2% G 2F
Mg G SR B 97 48 h, T 10058 iU 4% B8 B 32 Oy
AR HCEEE 1, JF 1T Western Blot ] «-SMA 2
EE Y o/ O

1.3.5 CCK-8 kil AFB 3458 $¢ AFB £ 5 BRIk
UM IT T PR AR A M vk B, DL 1. 5 X 10° AN/ 4L
0 M %5 B B Fh T 96 fL Costar 8538 M, TAEIRRL
B34l 100 pL, 2R B F 37 C.5% CO, 4 i 55 37 4
MRS SR 4 b O RE SR AL 4K 0.24,48.,72 h I [A] 550 R 43
4 He Xk, B X 5o BOC.DLE 4 41, &4l 5 4
ST T W, B4l AFB.2% 4R I 35 32 5. C
4124 AFB.10 "mol/L Ang Il /) 2% i 4 1M 7 55 7% 5
D 41> AFB.10 pmol/L U0126 ikt # 2 h, 10" "mol/
L Ang IT /9 2% it 4 18 15 95 3%, E 41 AFB. 10
pmol/L U0126 FiALBE 2 h 2% a4 M i 93k, A
HBEE N AR 20 064 MG B 7R3k, FHE 3R 0L
24,48.72 h HUH BE R AR L 6T I B [ DX P 45 4 AL
A 10 ul. CCK-8 W .37 “C.5% CO, £ 44 b 4k
S0 E 120 min, FIBGEFR ORI 450 nm Kb W6 BEAH
1.3. 6 Transwell, R JE LI &0 AFB T B %
AFB &A% 25 BRI 40 M IF 3T 8. 2 %0 i 4 10 75 19 v
DMEM 1% 77 5L 8 % 40 1 9 2y 2 T+ 1X10° A5 B
100 L 41 M & W 3 A T Transwell /N (FL42 0. 8
pm) EE . A4 B AFB, T % 2% 40 6 B 57
# 12 .24 h; BN FE AFB, F = 10 "mol/L. Ang
A 2% AR 2F MLl B 95 56 12.24 h;C 4l B AFB

10 pmol/L U0126 HiAb P 2 h, F% 10 "mol/L Ang
1 2% BG4 Mg 5 9555 12,24 hsD 40 % AFB,
10 pmol/L U0126 FiALFE 2 h, N = 20 if 24 IfiL 5 55 57
12,24 h, BUH/NE R Z0K E % IEm R EH N
AFBH{Z:, 1] PBS WUk 2 UG BB BR B = Ky g7 56
PBS ¥k 2 Y m/NVE FE A 800 pl 4% ZHH
T LA b2 R AT 40 M B SE 20 ming A PBS 16 U 2
UWLAERZ WG 1~ % H im A 800 pL DAPT %5t
b, 6T 4 A% AT Y €8 10 ming H] PBS 0% 3 K. 5
W5 min, SIFERR L, BR LR 88 25 bR R 0 40 i i A7 G
) DAPT e}, S22 4 3 % 4 M i 7% s i OLYM-
PUS 5 B %% 5% s 1X51 WA i T R 15 0L

1.4 Ziit*#hb# i ] GraphPad Prism 5. 0 {3
T, A ERBELE 3 IR (0=28), i1 &
BN 7 d s FoR . R B R 5 2250 H (ANOVA) , 7
21 MR ] Bonferroni 3, P<<0. 05 J % 5K % it
2 % R

2.1 AMAEKERME MmAF SRS HN G T 4 R
AT LA R B A R ARIE M2 I . 1 A4 B
AREMARES AREHEEINRAALK, B
SPIR B MR ZZHEHED . 28 2 AL ARG Bk 3 alifl L mT
RoEfkE 7~8 1R,

2.2 Angll S AFB XREALKE BEE  Ang ] fig
P59 AFB 84k, AFB £ 10 "mol/L Ang I H#%
24.48 h J§ o SMA 2 ik 4 %A 0. 311 + 0. 082,
0.31940.051,48 h W& = T 24 h., 5 10 "mol/L Ang
I1 313 0 h(0. 151+£0. 020) H %, 2 R H 4% =R
N (P<C0.05), WK1,

o-SMA - - — —

GAPDH

-

Oh 24h  48h

1 Ang | & AFB REEHLHF T

x1 #4H ERK1/2 BB K FLLB (n=8,7+5)

i H 0 min 10 min 20 min 30 min
p-P44/GAPDH 0.44340. 030 0. 65620, 0997 0. 544740, 109" 0.27340.095
p-P42/GAPDH 0.49240. 040 0. 65540, 046° 0. 60320, 039" 0. 3360, 007
P44/GAPDH 0.34140. 020 0. 43420. 060 0.43040. 050" 0.258%0.026
P42/GAPDH 0. 883-0. 040 0.863+0.182 0.89740. 154" 0.740+0.073
75 0 min b4 ,*P<C0.05; 5 30 min 48,"P<C0. 05
*2 Angll % U0126 3t ERK1/2 B§ER LK FHIF M (n=8,7 L)
Wi H Xf B2 U0126 41 U0126,Ang [l 41 Ang [l 41
p-P44/GAPDH 0.180+0.018 0.1354+0.014 0.3200. 0417 0.43140. 048"
p-P42/GAPDH 0.14120. 006 0.184+0.014 0. 386240, 031" 0.59540. 084"

5 AT BB AL # P<<0. 055 5 U0126, Ang Il 41 b #%, > P<<0. 05

2.2 Angll % U0126 % ERK1/2 8§ 1k 7K - 14 5%

K4 U0126 Fiab ¥ AFB 7E£ 10 "mol/L Ang [l ¥
¥ 10 min By ERK1/2 24k K F 5 5 .20.30 min J§
W T . 10 min B ERK1/2 82 1L K F 5 0 min
¥ .20 min B} ERK1/2 B 82L/KF5 30 min B} L,

S G E L (P<0.05), WFEIKE 2, &
ERK1/2 H A £ L KRB B A, & U0126 i
AEFE Ang IT 41 ERK1/2 8§ R 1L /K V-5 ok & U0126
AL PR Ang [T B0 B FRAG . Z 5 A S il # B L (P<
0.05), W3 2./ 3,
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%3 Ang Il % U0126 3t AFB BB &0 (L)

215 n 0h 24 h 48 h 72 h

X B 4 8 0.44+0.04 0.60+0. 04 0.79+0.03 0.89+0.05
Angll 41 8 0.4940.05 0.7040. 04» 0.94+0. 06 1.3340.07¢
U0126. . Ang Il 4 8 0.46-0. 05 0.6140. 04" 0.8540. 05" 0.9740.06"
U0126 41 8 0.4240.03 0.52%40.03 0.7340.02 0.8540.04

T 54 B2 B85 .2 P<<0. 055 5 Ang Il 41 He ¢, P P<<0. 05

— — —
P-ERK1/2 e s et .

GAPDH  — S o S

ERK1/2 we— e
—— 4 &
GAPDH = s o
—
0 min 10 min 20 min 30 min

2 %48 ERK1/2 BER b 7k F LL 5

B (P<<0.05), 33,
2.5 Angll } U0126 % AFB iT # GE /1 1Y 5% iy
Ang |l fig i 3 3% 3% AFB i 5% 88 J1 . H 2 B 8] 4K 88 ¢
F,Ang [l il 12.24 h i5F AFB iT# g 77 2 % B0
2R, 22 A Gii e L (P<<0. 05) ; U0126 fig!
FEMH Ang Il X AFB &b /E A, 2 R WA g1t
B (P<0.05) ., WK 5. %4,

x4 Angll & U0126 3t AFBER &N (n=3)

gl n 12 h 24 h
XUA UOIZ6H 012648, Angll4 Angll 4 i HE 41 8 72.0%7.5 107.849.7
3 Angll & U0126 3¢ ERK1/2 BBk F %00 AngTl 4 8  131.8+8.2¢ 170. 0414, 3¢
2.3 Angll &% U0126 % AFB 3 8 & 1k 19 5% U0126 Angll 41 8 85.4+7.4° 119.047.1°
U0126 e A H Ang 1 55 S 10 oo SMA £k, ) U0126 41 8 45.8+6.3 67.8=6.1

AFB %4, A B.C.D.E 41 AFB iy «-SMA 33k
Sr ok 0.582+0. 030,0. 28140, 030,0. 385+0. 074,
0.5534+0.121,0. 709+0. 074, B i AFB iy «-SMA
Tk E A EFEM, 270515 2 X (P<0.
05)., WK 4,

G—GMA  — - — —
GAPDH ol WHEN G == SlED
AH B4 CH D& E4

4 Angll & U0126 3t AFB RE & H 2200

Control Ang II

Ang 11 +U0126 U0126

12h-
24h-

W 5 AL %, P<<0. 0535 Angll 41 He % ,» P<<0. 05

Wi

AD J&— il FL X B B S8R s B 5 . AD 1Y
VoI R N e & 1 RR/AS AN o7 Qe S = D )
PR A DAy A AR L 0 TR R 2T A BT IR ST L5
21 Yl /0 W7 228 L 3l Kk okS AR B A TE S B0 T Bl ik P
Bl % o AERBIK A 32 3l Bk SN Rl s SO0 £ F B
SRERIIJZAMI L 25 AFB K5 Y B R R AT
2 1) 240 M A1 S5 Jo T L B R L A AR R Y L T T 3
B 1 SN R AT B 0k S R R

ARFFERDL 7000 AD BB BEAE A & 1 H 9 5L
A5 1) FB A 0 I AT P A [ R BE e o BT L T R
LA 5 I 3R - [ ) A% 8 7 g L T A rh LA AR
FIS o 3 ik BB 0 R B L S ok R B L
(ACE) By 1% K s vE W] B3 . ACE B9 238 15 1
o I R R 3l ik BE 2L R rh S L S BOUR R Ang I
W22 37 T LA JR T AR PR s AR R 2R

oh T VAR A PR B P T A A A PR R R
RHAERKKE R B 5w, e #F AFB 1y R 5k
- 7 &ﬂi@“wﬂ 3

B 5 Ang |l % U0126 3 AFB T # 8%

2.4 Angll J U0126 X AFB ¥ 195 Angll
REWA %S AFB 365, 24 48.72 h i} Ang [1 4140
BB B R0 R BB S I R L 2% IR G B (P
0.05); 24.48.72 h iy U0126 fE @ E M H| Ang I X}
AFB B4R MR VEFE .72 h o W R, 25 S 1 o 85 2

ERKI/2 & Ras Mg PEZWE T4 F. T
Ras T i, 2% il A K B 732 R (a2 1 o 1 20 IR UK
FHON TG T Ras . PKC Ml Raf EEHZ 5. F
it ERK A7 T 40 g 5 9 » — B8 6 . ERK i 28 3o
A2 L, PTG 7 S) L RN (B P70 A% 3R AR S6 L
HABRAK ERKL/2 A BHA 36 M, Hik—2 04 1
I R B it | R R E R TR 3R R BT I
AR S5 2R A0 AR OB N T RE L 52 i 40 B AR R E Y
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AW 2E B

AR LY ERKL/2 5 Ang [ 5300 & F # L
4l PKC2a 1 ERK1/2 &L TH &, £ Ang Il 8@
AT Z KR5S 0 7 40 i 3% 58 5 08 K b ERK1/2 B
AAEFEEMIEMR" . Angll o 530N K Y RERR 15
TG AZ TR B 008 4 R 28 R 0 ) 3R R Ay
-6 (1L-6) . A% 41 i & 1k 2 -1 (MCP-1) | i 3 5t
R o 55 9 P 20 B DR A9 B8 R i G I 5 1 AR M R
IV« 45405 L4 BE 45 4

AFB ¥ Ang Il B2 HE T 0] ;=4 B iy 56, o] fif P 2
Y M A B NO GGH KT o DT F) 55 JHE 40 4] i 48 5 4
IPERY . Ang Il Wl i@ i ATL Z R 75 AFB, 5
1L-6 MCP-1 %5, 11.-6 #7155 A% 20 Mu ] B W6 240 if 531k
LR 5 4B A (MMPs) 19 48 -, E 1 B A o
JEH AN EE BT, Bl B Pk BE S5 . Ang [l ot AT
WG ERK1/2 F1 P38MAP ¥y , i — 2 iF AFB 1y
T AT,

AFB KRVE TR E DT E RS
FE G R SE AL R T8 e R . ROk R 2 1 3
RHBFSE £ 00 . s Pk AN I & AFB 1 3 3 ik BE 25 4 &
A A A EE AL K outside-in” BRI X AL Gt
() “inside-out” WL 4 H Bk K . BRI 3= 3h ik i 48 rb )2 09
i Je— A WA S sh s ad FE 1 45 R . AFB 1) 2 AL FE 4L
K ra) I IR AE R R S BRI KM . AFB Y
WO BTN EE AL J AT B T SO R 6 98 RE A I R K
Yo E A0 A 3R 46 6 S S0 i A1 3 TR A RS R R Y
J A, AT % 2 B . T A4S RS R S R 1Y A
A AS [) B8 B Hb 5 e b 2 A5 R E . AR
it Ang Il 5 3440 A 57 K B £ 3 ik AFB & Al
AL, 25 R B8 AFB 7E 10 "mol/L Ang [l ¥ 24,
48 h G A o SMA & A &3k B S hn. 2 5384
Gt 2f i L (P<<0.05), H 48 h W& F 24 h, AFB ¥
10 "mol/L Ang Il ## 10.20.30 min 5 T 10 min £
# ERK1/2 BRI K I B4R 5, 2 R A G %
Y (P<C0.05), 7 #4 ERK1/2 & [ 2535 K F £ WL &
AL, UL Al 0, Ang 115 5 19 ERK1/2 # W2 1k 7K F
A 45 o AN B R R R A KR I e Ar . ERKL/2
FH AT 53l B8 7 AFB R AL AL, 3 58 S i 88 vh 4%
THEZAMEM., U126 S MEKL/2 )i 55, i@ i BH K
MEK1/2 %} ERK1/2 B & b ¥ & i s 4 % H 1
MAPK-ERK1/2 {55 B 30 i 57 A 058 45 R B .
2 U0126 FilAb Y Ang [ 41 ERK1/2 8 R k7K 48
A U0126 HiAbFRAY Ang [1 20 W] W FEAIK L 22 A Se it
2E R X (P<C0.05), Hil ik CCK-8 # 5f 5L 56 K i 7 52
ISR SE, 04 ERKL/2 iR 1k fig 91 2 90 i AFB &Rl
EeAb JE W3 Il T F e
4 & it

Ang |l fig B W55 AFB R AL, 2 3F AFD 1

B IR R AT A2 B . H ERK1/2 B R b/ b B A
AR 06 ERKL/2 9 1k fE W1 840 il AFB 3
UL AR o E 1O 0 <) 6 B e S B8 RE g . ey ot T
ERK1/2 MRMESEHS 5 T AFB KA 350 L
TR . . ERKL/2 B AL T e 0 £ € 30
BRI AFDB AL B8 19 8 7 0 50 A BF 58 AD 9 BIL ]
LW it B Pk — 2 (4 SR AR A

S % ik
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