BT EET M ¥ = FE B K ¥ ¥ iR Vol. 37, No. 7
2015 4£4 15 H J Third Mil Med Univ Apr. 15 2015 623

A\ B
DOI: 10. 16016/j. 1000-5404. 201410064 TE %

— BUARS fe i T 555 il 3 ok < 7 AL 2 B 3G S RO = M % AL 3R B 3R

R S U E T R N . S-S = B (400037 TP, 45 = 7L 18 ¥ B bR I b 4> 220 0 N BHIRSE BT , 4
FENPNIFR ST S0 5 ;400038 TR, 55 = 4L IR K E P R E B A )

(HZE] Hiy B —H UK (metformin) X JE 1t T (nicotine ) 753 fili sl ik ~F- 18 LAI ML ( pulmonary
artery smooth muscle cells, PASMCs ) 478 (5200, IR 4R BT HALG . J5ik AUk 55 3% SD KR
PASMCs , A~ [m] ¥ B (1) J& 15 T 43 51 ) 3 PASMCs, R A1 CCK-8 32k 6 il 248 it 3% 4 A8 Ak, o 2 Je iy T 42
PASMCs Y858 1) e AEVE MR BE , 1 I8 — HOBUIONS JEé 7 17175 5 PASMCs 3§ Y520 . ELISA :iig¢ —
XU JE it T %% T PASMCs TL-6 \ TNF-ou 357K 0] 5 3t =X 248 M A AS DU — HOBUBION Jé oty T 28 58 T
PASMCs j7f ROS 7KF-A54k ; K F Western blot #5il] AMPK F2ikFIiG PEA8fk . 853 BN 85570t %
7E PASMCs , a-actin 25 FI7EAIML L B ik I F 2 22 00 A o S BREHAHEE,0. 1 pummol/T JE 7ty T 43 48 h
J& AT R AL PASMCs 3558 (P <0.05) ;2 mmol/L —HFUSUITAL LS5 , Je t T 175 519 PASMCs 1458 57 1|
BB, Je il TAFRZH PASMCs 4iifflH TL-6 . TNF-o F1 ROS 7K F-HH & FF 5 (P <0.05) 5 7 — H ST
S T 28§ PASMCs 1 IL-6 \TNF-o Fil ROS (774 (P <0.05) , J& it T il PASMCs J5 ] 5|
A2 AMPK B4R 4b 7K1 (p-AMPK) ik —id P T+, 1 — HOWUIE |2 p-AMPK $52: 5 (P <0.05) . 8518
Jet T PASMCs 5|32 IL-6 TNF-o 7KF3G NN, S ROS 32 BEA: i, {2 if PASMCs 3478 ; — HOSUNA ] L3k
SORE SN FE AR , S el 1175519 PASMCs 3§58 , HAILHI AT e i T AMPK fRF2iG 1k .
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Metformin inhibits nicotine-induced proliferation, inflammation and oxidative stress

in pulmonary arterial smooth muscle cells by activation of AMPK

Tu Hongbo', Chen Liutong', Sun Li*, Liao Chen', Bai Li' ('Institute of Respiratory Diseases, Key Laboratory of
Respiratory Diseases, Xingiao Hospital, Third Military Medical University, Chongqing, 400037; *Department of
Infectious Diseases, Southwest Hospital, Third Military Medical University, Chongqing, 400038, China)

[ Abstract | Objective To determine the effect of metformin on the proliferation of rat pulmonary
arterial smooth muscle cells ( PASMCs) exposed to nicotine, and explore the underlying mechanisms.
Methods  Rat PASMCs were freshly isolated from SD rat pulmonary arteries and identified with
immunocytochemical staining for a-actin. Then the cells at generations 3 to 8 were treated with 0.01, 0.1,
1.0 and 10 pmmol/L nicotine for 48 h. The proliferation of PASMCs exposed to nicotine at above determined
doses was measured by CCK-8 assay in presence or absence of 2 mmol/L. metformin. Expression of IL-6 and
TNF-o in the culture supernatant were detected by ELISA assay. The level of reactive oxygen species (ROS)
was detected by ROS fluorescent Probe-DHE and flow cytometry. The levels of total adenosine monophosphate
activated protein kinase (AMPK) and phosphorylated AMPK in the PASMCs was determined by Western blot
analysis. Results Immunocytochemical staining displayed that oi-actin was highly expressed and distributed
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filamentously in the cytoplasm of PASMCs, indicating the isolated cells being PASMCs. Nicotine treatment at
0.1 wmmol/L for 48 h obviously induced the proliferation of PASMC compared with control PASMCs (P <
0.05). However, the proliferation of PASMCs induced by 0. 1 pmmol/L nicotine was inhibited significantly
after metformin pretreatment (P <0.05). Additionally, the levels of 1L-6 and TNF-a released by PASMCs

were increased after nicotine treatment, and so was the ROS level (P <0.05), but metformin pretreatment

reversed the levels (P <0.05). Nicotine induced the transient phosphorylation of AMPK after exposure to

nicotine, while metformin maintained the phosphorylation of AMPK (P <0.05). Conclusion

Nicotine

induces the release of IL-6, TNF-o and ROS, and enhances the proliferation in PASMCs. However,
metformin inhibits the above effects induced by nicotine, which might be dependent on activation of AMPK

pathway.
[ Key words |

metformin; nicotine; pulmonary artery smooth muscle cells; adenosine monophosphate

activated protein kinase ; proliferation

Supported by the General Program of National Natural Science Foundation of China (81370139). Corresponding author: Bai Li, E-mail:blpost@ 126. com

ity 1L B A 2 i 0 Kk v e P i B A SR il B
Jik 3 UL 2 HE ( pulmonary artery smooth muscle cells,
PASMCs ) 3f 3£ 14 5 J2 it i 6 5 ) 1) B S BB 90
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b $EfE, Bio-Rad HL 3k . FACS Verse i =X 4 g %
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1.2.3  IL-6 Fl TNF-o Fiktaill  HREE 4 48 PASMCs
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PASMCs R AL IG , F b 3As SE 06 2% 14 Ak 2 200 i, 2 52
IR M — HOSUI 105, #E LA B R [R) 04 B[] i A
I 4K BE AL
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B2 %E%EHETE o-actin 7R R I FRIE
(32 TR A 2 A4 x 400)
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2 CCK-8 LA A [F] e B2 1) JE ity T %) PASMCs 4
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T JEAe PASMCs 34 FE RN fe 5t 5 e v B8 19 e vty T B
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0.1 pmmol/L JET T A ¥55 PASMC 451 i e (K J¥E
2 mmol/L — U UUITHIAL B] B i & 00 e e o T ny fie 4
FEVERI(P <0.05) , 5 N ARG, A Z I BUIK 24 .48
72 h BRI RR 14% 16% 28% (1),

201

a
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a:P <0.05, 5 % 841k #;b: P <0.05,5 0.01 wmmol/L
Rt THEZ 0.1 pmmol/L B & T 404 ;¢. P <0.05, 5 %
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F1 CCK-8 il & A7 F i i) & 40 B sE 25 4k, AN ROS ¥R, 25 R & B Je i T 0] B 23755 PASMCs
(n=3,x%5) H1 ROS (AR o JE T T 4bFH 30 min i, 41N ROS 7k
bl 24 h 48 h 72 h 5T AR L FF IR T (P <0.05 ), 7E 60 min B 35 5
X} KR4 1.02 +0.05 1.04 £0.03 1.09 £0.05" (P <0.05) B J5ITR T %, DLIE 6, HIL, BT E
N 41 1.19 £0.04° 1.20 £0.06° 1.23 £0. 05 60 min X — JHEE ] SOULEE — H XN e oy T30
N+M#  1.03£0.03" 1.01£0.03"  0.94£0.10" ROS A BB AAFEZ EH . 2R ERed TiHS
a:P <0.05, 5 F B 48,5 5 B 201 ;b P < 0. 05, 55 ) B4 PASMCs 4 ROS 119 4= /K F- il W S5 1 — H BUIAI il
5N ks (P<0.05), #4040 ROS A= gk %l 4] (100 =

2.3 WU E T 55 PASMCs # 5% IL-6 \TNF-
o 8%
Jeity T Al B A2 ¢ PASMCs H IL-6 \TNF-o 35,
166 h IRIEME (& 4) 1 — B SUIRZHAE 6 h B RE B 5%
I IL-6 \TNF-a [J3R3K (P <0.05,[45) .
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2.5 WA R E T RE T PASMCs ¥ AMPK %

iR Fa i R va
XA, el T AL # IS 1 h i, B R A

AMPK 7K-F-BH 5 74155 , Bl 5 328k AIG , 1 AMPK 238 7K
AR BT A S TC R B AR . DL 7 ThAE - ORUIR ]
P4 HE ) PASMCs 1, PASMCs H iR b AMPK 7K 3F-
et TAREE 1.6 .12 24 h #H5p2eihfb. 55X A1
b, AbBE 12 h S RElR b AMPK K45 B 5B FH &5 (P <
0.05),%5 12 h 204,24 h 4H#ERR 1k AMPK 7K1
PRI (P <0.05) , 4541 AMPK ik /K- oK & A B 8. A8
fbo LI 8,

1 2 3 4 5 6 7

PAMPK(62x10°)— | mm e - e

B-actin(43x10°)— — T
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L5 LA A ST 45 R 25 AR SMIF 5 IR S —
SUICA S0 ey T35 PASMCs HH (14 S8 Ak I 38R 4¢
E SR, ST ] PASMCs 3858, FLHL ] a] 5 — F
KUIK 34 AMPK 3 PEAH S (BT 7F AMPK LASK
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