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[ ABSTRACT | Aim To explore the effect of urotensin I (UIl ) on expression of interleukin-6 (IL-6) in rat aortic
adventitial fibroblast ( AF) and its intracellular mechanisms. Methods Growth-arrested AF was incubated in serum-
free medium with UTT (107" ~10 7 mol/L).  In order to explore the mechanism of UIl effects, the cells were pretrea-
ted with some inhibitors of signal transduction pathways for 30 min, and then incubated with UTl (10 * mol/L) for 3 h to
24 h.  The IL-6 mRNA expression in the cells and secretion from the cells induced by U Il were evaluated by reverse tran-
scription polymerase chain reaction (RT-PCR) and enzyme-linked immunosorbent assay (ELISA), respectively. Re-
sults (1)UIl significantly increased IL-6 mRNA expression and protein secretion in rat AF, in a concentration-depend-
ent (107 ~1077 mol/L) and a time-dependent manner, with maximal effect at 10~ mol/L at 3 h for mRNA expression,
or at 24 h for protein secretion (both P <0.01). (2)The effect of UIl was inhibited by SB710411 (10 ~° mol/L),
nicardipine (10> mol/L), PD98059 (10 ° mol/L), H7 (10> mol/L), Y-27632 (10> mol/L) and cyclosporine A
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(CsA) (107 mol/L) , the inhibitors of UIl receptor, Ca>* channel, mitogen activated protein kinase, protein kinase C,

Rho kinase, and calcineurin, respectively.

Conclusion Ul significantly induces 11.-6 expression in rat AF, via acti-

vation of its receptor, Ca’* channel, mitogen activated protein kinase, protein kinase C, Rho kinase and calcineurin signal

transduction pathways, indicating that U Il induced-I1.-6 expression is one of the important mechanisms responsible for ac-

celerated atherosclerosis.
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99.5% ) #1 U Il % {& L i 7| SB710411 % Phoenix
Pharm Inc /= % (USA), DMEM % 3= &£ % GiBco =
& (Invitrogen-Gibco, USA) ; & 4F i1 & % Hyclone =
¢ (Logan, Utah, USA) , 45 % ¥ 3 3 [H 7 71| & & 3
F 2 B3R E L& @ % B (mitogen activated protein
kinase , MAPK ) 1 ] % PD980959 . % & ¥ & C ( pro-
tein kinase C,PKC) #7 %l 7| H7 ,Rho 3% B 37 %l 7| Y-
27632 Fn 45 i 4 2 Bk Bk B AT | A B F A (cyclos-
porine A,CsA) % Sigma A8 = % (USA), & H T E
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1.2 KR AF B35

KR AF 93 R XA AR WA 34T, A
EREELRAR, THBRFETRE XK, 2 8
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R, ERET RN BRA L HEZ N EFEEKS
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1.3 RIEiEIT
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RN, TR A MmN E RS EEE L@
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K Jil 3 4% - R 4 B 4% X JL (reverse transcription pol-
ymerase chain reaction, RT-PCR) M| & 1L-6 mRNA %
A 5 W B 4 A AN R AR T TL-6 4 3 AT,

(D) FREEE UL AF &3 TL-6 9% . 0 4
5@ HBEA(Fm UT) 107,107,107 1077
mol/L UIL A% 41, 3£ # & 3 h, & 1L-6 mRNA %
R EAML, A — I E 12 h AR IL-6 23,
(2)U I (10 ~® mol/L) #| #t AF & [&] Bt [A] 4t 1L-6 % &
By . 0 AT IE4(0 h) 1. 3.6.12.24 h 41,4
IL-6 mRNA 3k ; 7 A2 4 4 4 3 BEA0h),
6.12.24 h 40, %0 1L-6 23 A-F, (3)UIl % &M
W7 7 SB710411 (10~ mol/L) &t U I #3% AF % 3k
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W7 ) B HF (10 mol/L) | 45 ¥ #h 25 8k 8L B 47 4]
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74| # PD98059 (10 ° mol/L) . PKC #7 #| # H7
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JEE 12 h G AR IL-6 2 ik &, Uit IE X 2 f5 &3 B
EE55T7 UN# S IL-6 = £ lEA,
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PCR R B 4 1 5 41 %6 % ¥ 94°C 4 min, % J& & %



CN 43-1262/R W EBHIKAEL 245 2014 4557 22 B4

8 1t 765

94°C 30 s, K 54°C 30 s, ZEf# 72°C 30 s, & 34 /™
T3 J5 72°C JE 4 8 min, IL-6 5| 4 )7 7 : IE X %% .
5’ -GTTGCCTTCTTGGGACTGATGTT-3" , K X %% .5 -
TGCTCTGAATGACTCTGGCTTTG-3" ; B-actin 5| 4 /¥
7. iF L4k .5° -ATCTGGCACCACACCTTC-3 , & X
# .5 -AGCCAGGTCCAGACGCA-3" ; b & 4 T #&
ANE] A K, PCR = 4 94T 1. 5% 3% Jig A 5 K ML ik
(IL-6 400 bp,B-actin 291 bp) . = JF % i Ak (& DL
AT E B, U B-actin EA WA i Ul 4
Fuxt B8 40 11-6/B-actin & £ 18,
1.5 AFEZRRLEF L6 SENE

W B 4 B3 R R, R R B B R R I E (en-
zyme-linked immunosorbent assay , ELISA ) 3% 4 | 1L-6
48,5 BRAE&(R&D A F, £ E) R HH#A4T, &
A REEH 5 ng/L, F 450 nm WK Tl & 4L
t %% & (absorbance, A) 18
1.6 Sit=4biE

BT %4 | GraphPad Prism 4 2 40 32, 4 R
Pl £s Fox, FALE AR A ¢ 030, % 41 1A LA %
FREHEEFE0HM, UP<0.05kFERALIT

2 # R

2.1 U3 AF FRiX IL-6 mRNA IS0

U T2 B Ao v Jr R A2 0 1-6 mRNA Rk,
E107° mol/L U I 4135 /5 ; JIPL A M 3 h )5,
107°.107° .10 * .10 7 mol/L U Il 4H 1L-6 mRNA
IR BB B (AN U L) B4 Jm 83.7% (P <
0.01).89.6% (P <0.01).166.6% (P <0.01) .
64.1% (P <0.05; & 1), U Il [FI4F LA [ AR Ty
KALHE 1L-6 mRNA 35,3 h k51, U T (10 ~* mol/
L) Ji%4nii1.3.6.12 .24 h Ji7,1L-6 mRNA # iK%
STHRZH (0 h) 23 BIBE AN 72.7% (P <0.01) .98.0%
(P<0.01) .59.6% (P <0.01) .35.9% (P <0.05) .
30.5% (P <0.05;/82),
2.2 U3t AF 43idh 1L-6 EB KM

UTLEES e B A I8 T1.-6 43006 ,10 ™' mol/L UII
HEPATEHE 1L-6 B 40, T 10 ~° mol/L UTIALIA
(P <0.01),10"" mol/L UNZH#%: 10 ~® mol/L UII4H
YERA BTk 55, (B3 &5 F X B4l (AN Jn UL (P <
0.01), 107107 .10 ™* .10 77 mol/L UIIZH 43 )% %t
HEZH %5 9.86% (P < 0.05).20.28% (P <0.01) .
24.84% (P <0.01) 21.32% (P <0.01; & 3) ., Ul
FELLH B AR B TL-6 4306, F 10 ™% mol/L UILH

I AF 6,12 24 h J5 ,TL-6 T H /W30 FEZH (0 h)
AN 22.75% (P > 0.05) .32.49% (P <0.05) .
58.49% (P <0.01;&l 4)
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Figure 1. Effects of different concentrations of UIl on IL-6

mRNA expression in adventitial fibroblasts (x +s,n=4)
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Figure 2. Time course of UIl on IL-6 mRNA expression in

IL-6/B-actin fold increase

adventitial fibroblasts (x +s,n=4)
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RT-PCR %553 878 SB710411 (10 °mol/L) B &
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FHIFIREREDS B SBT10411 Frmskl , #0461 18.95%
(P<0.01;K6),
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Figure 3. Effects of different concentrations of UIl on IL-6

secretion from AF (x £s,n=4)
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Figure 4. Time course of UIl on IL-6 secretion from adven-
titial fibroblasts (x +s,n=6)

400 bp IL-6
300 bp B-actin

Marker A B C
2.57
o a
g 2.0
2 b
5 1.5
o
£ 1.07
[$]
T
< (.54
©
=
0.0
A B C

B S5 UNAUNDZEAEERKXRBKR AF &% IL-6
mRNA(x +s5,n=6) A JXF I (AU ) ,B 24 10 =8 mol/
LUINZ,C 10 8 mol/L UIl +10 ¢ mol/L SB710411 41, a H P <
0.01, 55X A LL# ;b o P <0.01,5 10 ~*mol/L UTT A LLAL,

Figure 5. UIl promotes IL-6 mRNA expression in a uroten-
sin II receptor-dependent way in rat adventitial fibroblasts

(xxs,n=6)

B 6. UL UL ZEMiiiE AN RIB AR AF i IL-6 (x
+5,n=6) A JSHBA AU ,B A 1073 mol/L UIL4,C
91078 mol/L UIl +10 ~® mol/L SB710411 4, a }y P <0.01, 5%}
MR LA ;b N P <0.01,5 10 *mol/L Ul 4 4%,

Figure 6. UIl promotes IL-6 secretion from rat adventitial fi-

broblasts in a urotensin II receptor-dependent way (x +s,n =6)

2.4 HRAESESERMEIFII ULRE AF
K& 1L-6 BIZ0H

U Il B3 IL-6 mRNA 3k A1 HI B % 1 55 38 1
BEL BT 57 JE R M P (107 mol/L) | MAPK 1 il 5]
PD98059 (10 > mol/L) .PKC #1151 H7 (10 ~° mol/
L) .Rho BLBEHMEIF] Y-27632 (10 ~° mol/L) Fl45 &
ZEWE R I I ) CsA (10 ~° mol/L) A M, 4 U
I (10~° mol/L) 2l 43 5 Wk /> 17.2% (P <0.05) .
57.6% (P <0.01) .32.9% (P <0.01) 40.1% (P <
0.01).28.8% (P <0.01; & 7)., [F#E, U H3#4 1L-
6 £ 143 W 1 A 75 g 0% 4 JE R i °F- | PD98059 |
H7 . Y-27632 .CsA il , 43514 UL (10 ° mol/L)
MG 16.5% 15.6% 17.3% 21.3% 19.0% (1
P<0.01;88),

3o #

U IS4k N B2 R 2 )5 & 30 A 5 7 46 I 7 305 1
JIK, BB A% (2 2F 1L 457 WA A4, SR8 I - T L 4 Y 34
ST A R WTUC T 4 200 B 3 B 5 1 LA S
B0 R ER AN I A () T B 2T A
AU F R IL AL ARk B R R AR Bh
ik ok A Ak £ 2 i % U T K SP-IH 2 T 5, etk 3 ik
sk RE A Ak B B 2 2B I A i R T TR s S U
I AT 7 K B 4 5 A AR A | % 31 B
BKALC UL U T K R 2 AR B P R R B B |
PR A R B AR U I 3R PR kR R i
Z 11 324K (urotensin 1T receptor, UT') 43 5 4= BH W7 7
SB657510A REME I 4% /I B3 IR RE R A1 X
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7. AERESSE AR AT UL #3 AF %% IL-6 mR-
NA IS0 (x +5,n=4) A RIFIRAL (A UL ) ,B Ky 1078
mol/L UI4L,C 10 ~° mol/L J& KH#1F +10 % mol/L UL 4L,D A
10 =% mol/L PD98059 + 10 "3 mol/L U Il 41, E 4 10 > mol/L H7 +
10 =% mol/L UILZH ,F 24 10 > mol/L Y-27632 +10 =% mol/L UL 4{,G
7910 75 mol/L CsA +10 ® mol/L U4, a 4y P <0.01, 5% B4 Lt
b A P<0.05,¢c 4 P<0.01,5 10 Smol/L U Il 4 Fb 4,

Figure 7. Effect of different inhibitors on U II -induced IL-6

mRNA expression in rat adventitial fibroblasts (x £s,n=4)
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8. RAEIMESEEIMFIFIXT UL RIHKAR AF 53t IL-6
IS (x +s,n=6) A BRI (R UTL) B 2 10 =8 mol/
LUILZH,C M 10 % mol/L JE K +10 -8 mol/L UL #H,D 2N 10 3
mol/L PD98059 +10 =8 mol/L UII £ ,E % 10 ~*mol/L H7 +10 =% mol/
LUID4,F 410 mol/L Y-27632 + 108 mol/L UL 4H,G } 10 ~°
mol/L CsA +10 3 mol/L UL 41, a 4 P <0.01, 5X} IR L # ;b K
P<0.01,%5 10 ®mol/L U Il 4 [t#%,

Figure 8. Effect of different inhibitors on U II -induced IL-6

secretion from rat adventitial fibroblasts (x +s,n =6)

St dtn ULl 25 T sh kil HEa 1k i & A4 ik
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e ) M R O | 7 QD R EI R R s W 7o | O
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BRVRE L 9 PV DR, BTG L4 8 0 S g, ASHF 55 38
K, U MAEHE 1L-6 23k (4 1E F BE 08 1 Hopk S pE A2

PRBEWTHR SB710411 85 25 3 188 BHL K 751 J& - - |
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Framil, $25 U I R34 AF 2635 TL-6 594 FH Al 58 ot
U Il 324k UT 452 38 & . MAPK . PKC , Rho 3 i
A IR Ao 2 T R R 1% KT Ohe SIE L

I WFGE 2 W 16 B A 8% 35 A 1 45 S 1 L 4 i
L, UT(107° mol/L) REHEAE F 1L-6 A9 40, U Il 52
PRBHW ] Urantide GERE T I8 1L-6 1923Wh o T7E = 15
TR I S I s 1 B 4 AR R D3 I B0 KBRS AR
I+, Urantide A~ BERZ T 17 K 3= 30 Jik B AT AR 1L-6
IS PRI (N N O NE o S a1
(EA. hy926) |, U IT B @ A2 7F 1L-18 #1 IL-6 12K
ik ZAE RIS BE U I SZARBHIKT R SB657510 JIrfip
Wl FEAR T AR FRATREFR AR SRS 357 (0 S I L £F
A MIAE BN 1 OO JE R 8 FLER 1 43
I b WEE T U LA TL-6 A FH 8 s ] A B 25037
2k, 25 5 B U T2 RIS S i 21 4 200 i 530 1L
6 MR 7, FEBLIERE -, FATET T U A2 ik
IL-6 F7AE I 20 B 9 A5 5 % L, 25 SRR, U T
ANAT 38 5 A2 A BOE AL R i 1L-6 ik, i8] i
1 F5 B T MAPK  PKC  Rho 8 i K2 55 8 4 22
PRI TG R EVE I, X5 U T2 1 1l 2F 4t 40 i 3%
B R SR A RS 14 1 FH B A 30 40 48 (R 45 5 AL
il , AT LZB UM S UT 454G, A s &+
B \MAPK ,PKC Rho 8 Jif K 85 I8 #f 26 1 1 i a4 42
PR E T BRI A 2T 24 41 22 A 5 Ak 349 | e I
BCAERS ' Hofh B ARaE U5 UT $5 521k
i) eI Cat TR N, E— 2P BOE TE
{E5 5%, 45 51  MAPK . Rho i | 45 ¢+ 2
TR A5 5 i T R G0, R 0 e Do A A4 i 34 4 1
FRT9200 AR FRATTE & B U T AE A% 1 0 X s
Sl AR AR R AT e i R RS R E A &
VT, B HGETE U T AlmEad p38 MAPK {5 5 54 i A
Rk N Bz 4R ek TL-81) . X T U AR 1 1L-
6 DL N2 5 A8 SAE AR DL i — 2P 5E

RIEN S5 T sk rEiifb & i fit, 1.6
B Sk — T 8 B2 1) 90 DR -, BB 8 R 40 i A G A2
HEARRE S, 175 5 P Rz AR ™ A 1k PR RN B 3
5, W55 P9 Rz 4 e A e R — AR R A RE T, A
VAN IR I A 1 98 i B N Bl Jikos B R Ak 1Y B
BRI & J | Y8 fin e £F 4 2 P B R, A2 F o/
MRS, 380 50 R A AU 0% i BELT 116
RERS TR 6 0 >, AW £, U I BRI AR
FRIK TL-6, 427 1L-6 _F- 8 Jr 35 A 1 78 E 4 P0G ml
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