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(CCK-8) KRNI I HLBR AN AT 40 R 64 &S o, Ao 4m AR R 64 7 e B Fm b 8% 3 B -F-1 a(hypoxia inducible
factor-1a, HIF-1a)49 35 B A & @ R A 2 R A WTAR A 698 BAZ . @ liedk A 7%t B A HIF-1069 420 25
RIF, LARER NPT )% 09 B FAR A 69 5k AA2E I R E 697 & It &, & 4R2.0 g/LA=3.0 gLITAR
BRANLAXT a0 — RAZJE 6 AR, 422 1.5 g/L L ALER AW 43t dm e AR B A2 B 5 M 38 5k R 2AAR 1L
AR E . HHAREY, 1.5 /LILARERAN T 41 64 Il 3h bk 7 L 4m At 5 B RAR R S-S 5 ik
PR LR e AR 69 2K

KSR BRAEUBIAL; AR ER AN Ml k- LA

A New Chemical Hypoxia Model of Pulmonary Artery Smooth
Muscle Cells Induced by Sodium Sulfite

Bao Caiying', Ye Yuzhu', Zhu Chengwu', Xue Binbin', Yuan Peigen', Jin Lida', Wang Wantie®, Lin Lina'*
(‘The Department of Anesthesiology, The First Affiliated Hospital, Wenzhou Medical University, Wenzhou 325000, China;
*The Department of Physiolugy of Wenzhou Medical University, Wenzhou 325000, China)

Abstract Different concentrations of sodium sulfite of 1.5, 2.0, 3.0 g/L were used to make a new chemi-
cal hypoxia model of pulmonary artery smooth muscle cells (PASMCs). Hematoxylin-eosin (HE) staining and Cell
Counting Kit-8 (CCK-8) were performed to observe the effect of sodium sulfite on the PASMCs. To define the
anoxic extent of new hypoxia model, the changes of reactive oxygen species and the expression of HIF-1a were
detected. The content of ROS tested by fluorescence microscope and the expressions of HIF-1a tested by RT-PCR
and Western blot indicated that the levels of hypoxia were dependent on the concentration of the sodium sulfite.
Although there were some damages to the PASMCs in the hypoxia model induced by 2.0 g/L and 3.0 g/L, but the
model induced by 1.5 g/L of sodium sulfite was similar to the model induced by three gas incubator. So the concen-
tration of sodium sulfite with 1.5 g/L was the best to induce a hypoxia model.

Keywords hypoxia model; sodium sulfite; pulmonary artery smooth muscle cells
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SUHERE. EE S SR, BRACHRIRSN 0 B SO
PRI E EE v, B T eI

AR R BN (sodium sulfite, SS)J& — AN 4L 27 B
o B Wk AR IE, AR R B AT PR A RE
BAWEN G KIFE T T S5 58 s N8
PREEAR TR Z N T Dk se k. fFEERITIk
b AR R S T2 AR B R A, RO e B
RIREGAT IR T3, 7T LA 20 31 1 e 48Uk A 4 1)
AR, Jang PR IE, WA RN AT LR DG | KA
A, AR IR T DU J n e A PR ) R A
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.

AR SR A TR B 2% B A i 335 7 b (1) ARk
FENT AR AN TR T B K1 v LA B st S Y, e
B A KD RERI AR, W1 ER I ] EIHLE], A
s 0y ok~ JUL A B 4 453 4 RO 2 SR A T v

1 5%
1.1 SEEEEhY
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1.3 KWH*

1.3.1 KAPASMCs#y 4 & A=dE s SPFYMENESD
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T N4> B sk, i TR e SR A, TR &
20% 15 24 L7 P 15 R 38 Ja WA TR A e T 15 38,
W G TSN WG T4 TP 85 9723~7 d, T35 WA
B FUZERAN A KA L. R RARAN M AR K A AR
AL HIEAE80% LA LIS, BEAT AR, S I 5
4~6AX A ML .

132 Mighhk-Pdpmiesy e Baisib)a,
PR T S8 6L T, H5971~2 dJF, 4% 2 K H
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4 °CiIT R, W —Pt, fEEMAIE I E I gy
60 min, DAPIHL A A%, 755800 WA de ™ M 540 i ot
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e, 5 40 0 A K A2 70%~80%I, T A AT ¥ I if 35
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fE@B7 °Cy 21% 05 5% CO,) FH7FE24 hy QA ELEAH
2H (three gas incubator group): 7E — {15 FE4i(37 °C. 3%
0,7 5% COa. 92% N,) NH55724 h; )R & AR
BB ZL(1.5 g/L SSA): fEH AL N FR24 h, K
TR IS g/LIVAR BRE; (4) i 5 0 Bt 1R ik
(2.0 g/L SSH): 1 A4 T REFR24 h, HiFR il
HOIIAN2.0 /LG ERAN; (5) e 5 06 IRk ik S 41
(3.0 g/L SSH): R4 FEFR24 h, B 7R
N3.0 g/LV AR RN o

134 HERE&RWR@lHA 1w RS HEA
Mo B T 55 3 (6 FLAR, 4% A3 AL 4 AR 03 i 85 57
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¥ 25 3 N R i S SE AR b, TR E
B SR 4 .

1.3.5 CCK-8:k#mldmfeidr K4t 196
LR IR, LA 11040, BigR1~2 d, 5T
7 A |7, 24 b5 8L A 100 uL DMEM+10 pL
CCK-8iR 7], G4k 55771 h, HEEAR I E 450 nm
WA S AL

1.3.6 32 AAe M 40 el % M A (reactive oxygen
species, ROS) ¥4 fudde i Tl A7 55 35 1 (1 6 7L,
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-5 107 X E T, S IR 4 (P DCFH-DA
1 mL, 2K 910 pmol/L, #£37 °CH I 7 45 min
Ja FHIPBSIE VE3 Uk, HI 2¢Ot W i W 2 - d et I
FImage-Pro Plus 6.0 44737, £3 H V3428 e o i
1.3.7 RT-PCRA&MHIF-lok B ¢9 k& % LR
SIS oy A EAT b PR S B IXRNA, FFRNAT % 5%
cDNAJ&, #ATPCRALFE . HIF-1a(670 bp)i 514 K-
i 514): 5-CAG CAG CAA CAG CAC TAC CCA
TA-3', Fii54: 5'-TTG TCC TTG ACG CAG ATA
CCA TA-3', WZ 4 p-actin(201 bp).
1.3.8  Western blot#RHIF-1a% & & & K-F %
IR S 43 20 S A A BE S S 40 i, HH T 1R 4
ZURZLAA30 min, 4 °C. 12 000 xg 50220 min,
R, R HBCAEI A AL . HUH 24150 pg
WAL, RHS% 4G 8% 73 25 IR HLIK,
300 mA 2 hi#% I EPVDFIE _E, 5% i fg 2F 9535 142 h,
i H 1) A HIF-1ak J£1:300, N 2 & [ B-actinik
F£1:5 000) 4 °CHFF ik 2, TBSTYERL, T H 1 H 1
M ZE A A 1:50 000)ZEURFEE 1 h, VeI R,
X S5t I FEABIEAT € T 93T o
14 FHitERZE

K HISPSS 15048 vl FAF4 #re P A7 £dis b AT
IEASTERS, vHE TR S B bR E () Rom . 2
A FEA I EL LGB T ZE K050, W R L3 LSDRS 56,
P<0.05 4 Z A gt e Lo

2 H#R
2.1 FhEhBkFEBANARRRIER R EE

AN AH 22 W BB T FRATT o] LUR I, T AR R ok
(1) 40 i 2520% 2 Jify 137 35 77 45 982~3 dJa, SN
20 i U 5 HL2R T A0 T A A T Ak 58 A R 4L 4R B
EH, 4 B BE A K, RRARTE, 8~10 dJF 41 f 15 i
Rl I e R A KR RU(BTD . a-SM
actin 3% 9 Y Y L o, 4l il AR 2 5 gl a9
FATTAT 224k ek 0 5, BRI 7 L4 Ry 4 1)
WLzh & A, 11 AR5 % i 4 i 5 B, i B A S5
JIT F (0 40 A s 0y ok~ L4 B (1 2) o
2.2 ZLAMARTEMERIT 4L

% 21 4l fCCK-85K 56 1) W o't F AE K /s 1] [
Bz I WA M5, I 6T A A 1 R ' A A
0.69+0.01, 5P EAA41(0.78+0.0 A LL A & %= 5+
(13, P<0.05). 1ty FH IV fi gk il s e AR 25 Fr 34401

5390 55 W PR A0S LU S AR, 1.5 /L SSALIIOLG
JEAE}0.77+0.01, 549G A 41T G824 5 SL(K3);
1M2.0g/L SSZH WG EE(E 24 0.65+0.01, 3.0 g/L SSAL

AN k5

B HAEREERERT 8RR B Eh Bk T3 AL A
Fig.1 Primary PASMCs observed with inverted phase

contrast microscope

50 um

B2 SeaideReiREE MK TR
Fig.2 Identification of PASMCs with
immunofluorescence staining

Daso (cell viability)

*P<0.05, SPEBAAME . n=3.
*P<0.05 compared with three gas incubator group. n=3.
B3 CCK-87E & i zh kT8 BIL4R B 2 B3 71
Fig.3 PASMC:s viability among different groups by CCK-8 assay
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Fig.4 The morphology of PASMCs by HE staining
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The content of ROS in PASMCs

\ <
%

*P<0.05, 5P AM L. n=3,

40.2440.01, 59 # G4 AL LR34 2 2 (K3,
P<0.05), H.BHA V65 R A0 A L (1 38 =, B 1 8 A
/No 1.5 g/L SSE IR 4 3 7 R4 i 14 B 15 450 120 S5 40
PRI AL TG W I 22 e, H I B A A PR A0M vk 1)
In, 4 3 2T B
2.3 FHHHEFRBLZERATILE

5 IEH T AL L, WP 41015 /L SSZI)
MITEA LT E AL . 2.0 g/L SSLH HI 40 i 146 H B
PHTII40 M, 3.0 g/L SSAL T T- 41 it B W 1 2.0 g/L
SSH 2 (Kl4).
24 ZEMRFEHSNTHL

*P<(.05 compared with three gas incubator group. n=3. T 5 68 FECZEL 40 R A PN R i PR 48 2 e Bl A B R A
IS T RN AR AR LR 2 HUE(S, P<0.0S), R R HOE# MBFTL. 15 gL

Fig.5 The content of ROS in PASMC:s test by
fluorescence microscope

SSHIFI2.0 /L SSHL ¥ 134 %9 J: 5if [ 15 ) 34t A 401

(A) Normal Three gas 1.5¢g/L 2.0 g/L 3.0 g/L B) 0.4

control incubator  §S SS SS

bp
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HIF-1o/f-actin
s o

e

P-actin

A R A N HIF-Ta mRNAFK L B: AR A N HIF-Ta mRNARZER . *P<0.05, Y BB AL . n=3.
A: the content of HIF-Ia mRNA under different conditions; B: the tendency of H/F-/ao mRNA under different conditions. *P<0.05 compared with

three gas incubator group. n=3.

El6 RT-PCR#&NHIF-la mRNARILXE
Fig.6 The content of HIF-1a mRNA tested by RT-PCR
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(A)
kDa

Normal  Three gas 1.5 g/L
control  incubator  SS

2.0 g/L
SS

120

T S G GO i S

3.0¢g/L

ss

e 1
| —

B-actin

A: REVAEPEAAE FHIF-104E (13805 i B: ANAAS B4 FHIF-108 (IR IAEH . *P<0.05, S EHAAMEL. n=3.

A: the content of HIF-1a protein under different conditions; B: the tendency of HIF-1a protein under different conditions. *P<0.05 compared with three

gas incubator group. n=3.

7 Western bloti2 il HIF-10EH 2 8
Fig.7 The content of HIF-1a protein tested by Western blot
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