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[(WE] H HTmEEHRER D (Angll) FH [ B45Z2K( Angiotensin Type 1 Receptor, ATIR ) 3547177 1% V0 3H ( Losar-
tan ) X8 SHBEEEONE B LA AE (human airway smooth muscle cells, HASMCs ) i T BUR IR0 Jitk WAME SR
HASMCs , #i¢ b 3 28 4053 4 41 OBSh B (10% 20 175 ) ; @8k 3h B + Angll4 (10% B2 I 7 + 10~ mol/L
Ang ) ; @8k 3h3% L + Losartan 2H (10% BN 135 + 10 ~°mol/L Losartan) ; @ #3306 + Ang Il + Losartan 20 (10% 12 i Il
7 +10 "mol/L Ang Il + 10 °mol/L Losartan) , HyZE5% s (0 % 5 HASMCs, 9565 5 PCR & 1 %5 it mRNA 3235,
ELISA #5300 T BB E (10 8559 10 "mol/1 Ang I 15 F T 9 sh By HASMCs 24 h J&, T AR5 mRNA K2 [ 19 3%
IR S B B BN (P <0.01) o 7E Losartan fEZERIIEHLT , Ang [ X1 9 sl 3l HASMCs [ B mRNA J &R (43R5
RIFR B R AZ 26 (P <0.01) , 8518 Ang Il REAR#EBLSNEUEAY HASMCs 436 1 BURIR, AT BE /2380 5 ATIR 454
MSEEL
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Angiotensin II induces collagen 1 synthesis in human passively sensitized airway

smooth-muscle cells in vitro
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[ Abstract | Objective To determine the effects of angiotensin (Ang) [l and losartan, an antagonist
of angiotensin type 1 receptor (ATIR), on the production of collagen type [ in human passively sensitized
airway smooth muscle cells. Methods After human airway smooth muscle cells were isolated from normal
bronchial tissue samples, and primarily cultured and identified by immunofluorescence staining of a-actin. The
obtained cells were divided into the following 4 groups: (1) passively sensitized group: 10% serum from asth-
matic patients; (2) passively sensitized + Ang Il group: 10% serum from asthmatic patients + Ang [ ( final
concentration of 10 "mol/L) ; 3 passively sensitized + losartan group: 10% serum from asthmatic patients +
losartan ( final concentration of 10 °mol/L) ; @) passively sensitized + Ang I + losartan group: 10% serum from
asthmatic patients + Ang [ (final concentration of 10 ~"mol/L) + losartan (final concentration of 10 ~°mol/L).
The effect of Ang [l and losartan on the collagen type I mRNA expression in the passively sensitized HASMCs
was detected by real-time RT-PCR, and its protein content was analyzed by ELISA. Results Compared to
control group, the mRNA expression and protein release of collagen type [ in Ang Il -induced group
(10 "mol/L for 24 h) was significantly higher (P < 0.01). Losartan treatment produced a significantly
inhibitory effect on the expression of mRNA and protein synthesis (P <0.01). Conclusion Ang Il induces
the synthesis of collagen type [ by human passively sensitized airway smooth muscle cells, which might be

through binding with AT1R.
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BmAEsE Y W, N HE S W L4 A (human
airway smooth muscle cells, HASMCs ) [ B UK 45 Fl &7 5K
THREAN , T2 iy I 7 S5 H BT, i mT [ 184 56/ 5 R Y
e, 3 ID A A 3L 5T (extracellular matrix, ECM ) &5 £ fip
TP BT, 25708 AO0E A 388 A 0E & SOk .
I #UJ5 5 ( collagen type 1 ,COL T ) & 1E % K E IR A
TR ECM Ry, BA RSN B R,
COL I n]figiff HASMCs 358 . 14 %K ER I (Angll)
JE B E- S B K E & 40 (renin-angiotensin system,
RAS) v i) E SR W o, 4 5 ai TA A AT 1 A e
FEDR ST IS I S g 2 e 1 P A A AT B
S fiE Jey #8 RAS F S8 BT o FRATTAT T 58 K B0,
Ang 1T [ i 5 H T %1321 ( Angiotensin Type 1 Recep-
tor, ATIR ) 4% & H] 4 1 Sh 15 3% HASMCs g 45" | 3%
g7 Ang 1 & 7538 5 5 ATIR 45 A 5% i % sh S50
HASMCs 434 1 B J5t, fin o <l o 90 38 A7 o IR 5
A5 LA Wi 1L 375 4 2 B HASMCs A5 DN 7 Wi <
LA A, WEE Ang 1T J2 ATIR 55050 % V0 41
(Losartan) THi F, I BB ol (COL | -l ) mRNA A%
COL [ EHRIB M4, FR1F Ang 11 7F 2% Wiy /<18 51 98
Hr Al REFE T .

1 #REFE

1.1 E=&4#

BRI a-actin FL & (R E LA F]) , Ang TT | Losartan
(Sigma 24 H]) ,DMEM FBS ( Gibco 23 ) , DAPL(J™ JH g AER} 4
HFIRAF]) , TRIzol (Invitrogen 23 7] ) , A COL T ELISA {7 &
(RAEEAEYF ARG R F) ,SYBR@ Premix ExTag VIl Prime-
Script@ RT reagent Kit i3] % ( TaKaRa /A H] ) , 51 ¥ H Invitro-
gen G o
1.2 Fi&k
1.2.1 HASMCs Wi 5%E SR8 ], TRRETF
St fie e i - L0 15 KR e 55 i 1E SR LR, DAL R
WG BEVE S 77 AL HASMCs . R4 M A K il 5 % 85% L L,
0.25% 7 EDTA BEEGHALAGAC . X 40 E T S 2 W Ee, alifh
T@R AT AN a-actin 8 I S0 G YL 64,95% LU F 40 i
SRAMEGLE, SE S HASMCs, B3 ~5 U 7555,

1.2.2 EEhGliEdl4  SEHIIE 17 43,5k B 2011 -2012 4
FKBERL w12 2 KA s 2825, 51 10 491, 2otk 7 41,
AR 20 ~45 & IS4G AR B 2 S R I 27 G 23 W2 Wi 27 4
R B S R S AR v A e, 3 1 R R

human airway smooth muscle cells; passively sensitization ; angiotensin II ; collagen type |

TEWE R BUMR , HEBR A HABRE IR RGP . #iICR L4 ~5 mL,
I M 1gE > 10° U/L, A3 B3 , 3% , e 45 o
1.2.3 SCiesrdl CKATILL 1 x 10°/em® 25 BEFhARCET 97, 15
2 ~3 d 4 5 85% Ao AT ), BE A FL PRAR Sy G Il i By SR
G4 24 h 53R LR, 3 LR 2040 oin A AR R R D8k 3h
A % 10% B MY i) DMEM; Q%% sl Zf + Ang T 41
A 10% BERE M7 (1) DMEM + Ang T (&8 510 "mol/L) ;3
Wi Bh3 8 + Losartan #H : 7 10% W% I Ifil 15 fY) DMEM + Losartan
(HRPEHN 10" mol/L) ; @#e sh 84K + Angll + Losartan 4: &
10% WG 1L 3% 19 DMEM + Ang I ( &% #5107 mol/L) +
Losartan (24332 10 ~°mol/L) ,
1.2.4 %5t & PCR kil COL [ -al mRNA ik ¥
HASMCs DA 1 x 10*/m’* FpF 6 FLARHF, # Seb r d dE AT 259 1
i, Trizol — 3R BN RNA, 1955 S AL & % cDNA,
W S RN A 37 CAEME 15 min, 85 TR K 5 s, HL2 pL
cDNA V£ 2 0 B4R, % B SYBR 34l F ABI7500 52 4 PCR
¢ 47 PCR ¥ 4%, COL I-al: IF X 4% 5'-AAGGTGTTGT-
GCGATGACG-3', J& X % 5'-GTTTCTTGGTCGGTGGGTG-3',
GAPDH : IF M 4% 5'-GCACCGTCAAGGCTGAGAA-3", )z 4% 5'-
TGGTGAAGACGCCAGTGGA-3', R W45 i , WAL 148 h £¢ K
i i 2, LA GAPDH b N & [, L 2722 3158 COL T -al
mRNA FJFEX] & it .
1.2.5 ELISA £ 4 ffs 85 % L3 COL 1 & 17K F #
HASMCs P4 1 x 10*/cm’ F - 96 FLACH, #4252 56 43 4143 50 A
AR FT0Z54) , Losartan 7£ Ang Il 2Z [if 30 min Jif A, YL
T, B Ui ELISA 38050 & 7 /0 COLIY Mk B, £ 2
ARRANT 0ABRUE SRR AR 5 37 CFE 120 min, YEAR
TEIMAREE W 37 CIFE 60 min, YA, AL 20 ~30 minj7,
AL R, BEFRY 450 nm e YEZREEL D(450) .
1.3 %tz

THERRILL & + 5 KoK, FIH] SPSS 13. 0 Geit stk , 2
ZH A BRI B R 2 2200007

2 HR

2.1 HASMCs BR¥EHRBET

AN RERE SR T d B /D2 40T i AL 8 i i
g2 R RIE R 2, 14 d EA S ERm S EERE
26 AR BT, A K BUR A AT HER BOR , A 28N,
SRR K, RO IEI R0/ 257 MK EF X U R
BN a-actin B FEREHTAR AN G ie DB Ye o, 78 x 200 miffBe T
1] W, q-actin 7ESCTE - ¥ HILZ0 B 40 B B3 9 35 50 o A, SRk ok
HE(E 1),
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Bl SRERtfeEEEFNENR HASMCs (x200)

2.2 Angll s34k 3h 4 HASMCs COL | -al mRNA &
ik Fez COL | & & &m0 %R

Yt ik PCR 255 /R, B 3h B0 + Ang T (10 ™" mol/L)
ZH1Y COL | -al mRNA 335 10 25 T sl B4l (P <0.01)
1E Losartan 7776 A 1% 00 R , AnglIX} 9k 35 E it HASMCs COLI-al
mRNA 3K ARV TR (P <0.01), W1,

ELISA 55 7R, BEsh B + Ang IT (10~ mol/L) 4 41 g 1%
F& B3R COL 1 AR & & W3 m THEh B (P <0.01)
Losartan Ti4b# )5 , Ang Il %14 3h 3 i HASMCs /33 COL I &5 H
RIFREE R R AR (P <0.01), X —4528 5 mRNA FRik%5
A —F, Wk 1,

%1 Angl3t# B HASMCs COL 1 -al mRNA FiAF1
COL 1 ZEAS MMM (x £5)

215 COLT-al mRNA 2535 COL T &[4 (ng/mL)
Bl Sh B 1.00 +0. 00 53.99 +4.10
B EHEURE + Ang T 41 1.63 +0.96° 86.94 +6.25°
Bl EhEHL + Losartan 4] 1.02 £0.61 53.89 +2.14
PN BUH + Ang Il + Losartan 41 0.87 0. 00 55.55 £3.29>

a: P<0.01, 54 sh s #enrks; b. P<0.01, 543 544 + Ang Il
28 KAk

3 it

A - LA 122 i R A P A L 2 R AR
ML A S5 2 AGE s, 5 08 & RO T OE
IR TE A 5 UIAH DG, Rk 0 Sy 22 Wi 87 3 ) — 1>
FHAFR N ECM PR R 52 0 <l 7 9 ) 7 3
LR Y, BRI /NGB B T J2 R AN X 41, B8k
P W5 491 P G AT LS W LZ P ECM A i AR
R 22 i E A S ASM 4 A T 2% 5K VRS AS
M ECM # H, 77 ECM 3 &5, ECM & 148
HASMCs , fi£ JE 5T 22 19 - 1 AL A0 Bf 34 5 L 32 5, AE
Z ) ECM B AEEA TR . B RTSnaH me %
HIBF ST v 20 R B R AE B 1 ECM & (TR sl ik 48

HAE Yot

(Rl iy £ HASMCs $EAS, [ SMIFIE 22 50 L) i
L% S HASMCs,, [E4MA SR g IESE , 5 i
BRI A R ZH A L, 1 g I8 9% 30 B S HASMCs
S ECM 35 1o e & e BT A T] o DA g I
T Bh B HASMCs #E17 058 A Bl T 1 ik 1% s 0F 2
H HASMCs (1] BEFEH .

A % Ang I {2 125 & BUHLHI A58, 2 R O
B WAL R R 2 — . ERA R
RIL Ang [T 7F— 7 5 Bl A 222 W B2 AR P 1 a0 45 1/
BRZ AN LR 20 L0 UL R ot % 1 v L4 e
TE P 22 40 Jf 4330 COL, e fE¥E BE 224 10 ~° mol/L
a% 10 "mol/L, [F1 255, 10 % T Ang Il ¥ & 19 ATIR #5
PO EP AT B 8 BT — 45 . Ford 25 R AT H]-
BB AR KIS 72E 10 "mol / L Ang IT H1| 34
T LA LA R D I S 3 22 T AE ATIR 4%
ORI (10 15 T Ang 1L H ) T 10 e Jt &
WA 06k /D, McKay 572 4690 £ Ang 11 7 i H£ e %
100 nmol/LE A i 5 HASMCs AR A, X1 2w 2 |
a0 Mt oA BRUAAR P SIC 36 R S, W Wiy K BRUIH 20 4Ry B3 2
(1) Ang 1T {2 2 /<38 F- T L3 5 A R RT3 B i S T
L, ATLR F5H050 0] LA <Gl F A0 KA, Xl )
REA — B PR . i BEHE , Ang T 76 BE R <38
A RE R E (L ECM & TR 2R R =
PE ATIR $5EH0519 V0 0] BT — A W22 5500

A WE 5T Bk ) B fik HASMCs A T, & B Ang 11
(10 "mol/L) ZbFHZH 4 ¢ COL THIRINIZE, St 15 2pi
A B A, COL -al mRNA ik/K¥F K& A
EE R E R TR A s B, 2 Angll(10 " mol/L)
AL 3 B HASMCs 433 COL T MPEH. BT
Bk Ang [T /42 40 WAE FH 2 . ATIR A, F41]
TA ATL SZRFEHTHIE VDI (10 °mol/L) T i, 45
T, 58S EU + AnglT4L A L, 5 8h B0 + Angll +
Losartan 20 COL [ -al mRNA kK A& COL I &EH
YRR, 5 A S SO A AR L 2E S5 R ST
S, R W Ang 11 AR 9% 2h Bl HASMCs 434 1 7Y
W VR ] 22t ATIR 43089, ATIR $545075)& 7>
AT R W IX —E . S I, Ang 1T T BB @ o 5
HASMCs i I 89 ATIR 454G 5 , WO AR B (S 5 1%
SAR, A COL T & s im .,

AL RN Ang Il GBS T 94 5 Bl HASMCs
43U COL T, AT BRI i /< 1 F 901 KR 2 1 5 rp ol
HE—EER.
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AT Z Ak : QAN AR [F Y E Ang T X
S HASMCs 43 COL T FSZMa HEA T4 , 24K SC
Hik S AR A ZH FiT U] S B0 ¥ 9E 5L 10 " mol/L Y Ang 11 1
FHT HASMCs 88U S e, (EATS 75 4 7 A ] e B S5 o i —
HAES ., @AUX Ang 11755 4% 5 it HASMCs 43
COL [ iX—AEW) e R AT, KX Ang Il 5 ATIR
S56 5 T RIS 1R e 5 e Sl A TR . A
i Ang [T % 9% 2l $ic it HASMCs 43 WA 21 4 RG %E 22 11
JERG R L5 R S 15, AR COL T J& e &2
B ECM 857, (BEF 4Rk % 2 1 45 7E WE g <O S 9 rh
WAFTEB VIR AL, B X HASMCs [ 3 fig i 5 £ fl i
W, R, ATHEF — L0, MM EIELS S
HASMCs 43 COL | 45 ECM 32 72 19 240 i M5 5 0 15
PRS0l A TR I, F— 25 B A = A X — 2
Y2 B AL . O A W i )/ K B AR, L% Ang
1L RN VP30T 101 f5 s ) B BE COL 1 (4R 4ikhi% 4 A
SN AL T
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