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3.77),P<0.01], ¥ESGMESEMT B AT 4Eaniais 0 3k f4r i MMP-9, 5656 SE Rt 8 & PCR 45 3 R IR &G 3+
ZoM T R B2 A MMP-9 mRNA 7K (g B3 5, 8 0 B2 R (1,67 £0.69) (R4 6 h 41°5(5.47 £0.51) , & LR ZERA
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Hypoxia up-regulates MMP-9 in epidermal cells during wound repair
Huang Chong, Jiang Xupin, Zhang Qiong, Jia Lijie, Zhang Jiaping, Huang Yuesheng (State Key Laboratory of Trauma,
Burns and Combined Injury, Institute of Burns, Southwest Hospital, Third Military Medical University, Chongging, 400038, China)

[ Abstract ]| Objective To determine the effect of hypoxia (2% oxygen) on the expression of MMP-9
in main effector cells and epidermal cells and fibroblasts during wound repair. Methods Human epidermal
HaCaT cells and primarily cultured fibroblasts from fresh foreskin tissues by circumcision were divided into
2 groups, normoxic group ( synchronous culture, no treatment), and hypoxia group (including 2 subgroups
with 3 and 6 h under hypoxia). The expressin of MMP-9 in epidermal cells and fibroblasts, extracellular
secretion of MMP-9 precursor expressions and changes of MMP-9 at the transcription level were respectively by
Western blotting, gelatin zymography and fluorescence quantitative PCR. Results MMP-9 had a certain
degree of basal expression and extracellular secretion in epidermal cells from normoxic group. Hypoxia
significantly promoted the expression levels of MMP-9 protein in the epidermal cells (20% increased in 6 h
compared with the normoxic group, P <0.01), and the extracellular secretions of MMP-9 precursor protein in
hypoxia group at 6 h and normoxic control group (60.64 +3.77 vs 44.03 £3.00, P <0.01). However,
fibroblasts almost never expressed or secreted MMP-9 under normoxic and hypoxic conditions. Fluorescence
real-time quantitative PCR indicated hypoxia increased MMP-9 mRNA expression in epidermal cells (hypoxia
group at 6 h 5.47 £0. 51 vs normoxic control group 1. 67 £0.69, P =0.002). Conclusion Hypoxic
stimulation significantly induces the expression and secretion of MMP-9 in epidermal cells, rather than dermal
fibroblast, which may be related to the promotion of MMP-9 at transcription level in the wound under local
hypoxic environment.
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YEIIE ™ eI mEE R, B WL B Z R4, (45
2 I 40 M Rl 2T 4 41 I R 8 RE AN 34 AT i S K Gk
MMP-9 , AT ey (I A 2 75 2 B T 48 2 10 L3R 4 fifg
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1 #REFE

1.1 ##

HaCaT 3257 4 M AR SR U5 T v BHBe b v 40 I )2 5 B 2T 24 4t e
BLEWAPRIVEH S AL B R FAR A B 2H 2, SR A7 10 ~
22 % (WA AR v B4 0 R A, Ol R PR AR R B S R
%) . YOG i Real time PCR 35 & (5% 5351 £ (TOYOBO
N VBER R AP 1640 Hi G4 L BEEE ( Gibeo 2
A]) ,MMP-9 5 GAPDH — 47 ( Abcom A &), LI F 1 % i
(KPL 3 H]) , AL 374 (Forma 23 H) ) , BERS USR58 (36
Bio Rad) , {4 1% 3546 ( Thermo /3 7] ) , LightCycler 71 5 Fif 5¢
S B Y R G (ABLAH]) , BEFR{L (SEE Thermo AH]) .
1.2 7%

1.2.1 5284341 HaCaT 4ffi7E 37 °C 5% CO, iR FIEE
BT I E 10% G4 105 + 1640 ¥E 3R FE35 57 24 h, R)5 &
B 10% FR A LA 1Y 1640 K552 M HG 57 5 5250 43 1 X
M2 (21%0,) KA (2% 0,)3 h LI AR (2% 0,)6 h 41,
LA YEANMAE 37 °C 5% CO, MUFNRE 44 T HE 10% i
A 134 = B DMEM 3532 568555 24 b, 9K )5 B3 o0 e 3 9 5 5L 00
Gy RIEH X IR (21% 0,) R4 (2% 0,) 3 h 21 DL B AR 4
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1.2.2 JEACALLF 4 A 43 1 B8 37

1.2.2.1 JFfCIE % TEWIRINEHTZ FARE LW &MT,
VIRGHT i 40 f2 Bz K, JC T R 7K I B2 oh 8 J5 T DMEM £ 32 )
A RS AR . SRR E TS5 LN, PBS W 47
T J5 AREFBY BT UIH 41242 1 mm x 1 mm x 1 mm K/, 2 Fp
T 25 em® BEFRMOHRE [ HEH 0.3 ~0.5 em, T37 CHEFHAH
WNEEE 3.5 h, 285 M2 18 7 A DMEM 8537 5 mL, & T
37 CHRAEMNEESR, 1 R LUG BOH BR300, 375 2N B 95 1), PBS
TR T USR] B R 5 mL 4R35 9% . R 2 M L
J& , VAR T B R 2 WK

1.2.2.2 fREE5% RIS SR AT de A i A K AR A

S BT A AR AR 3 2 0% 35 N I RS 3R T, 10 R P A
0. 25% I AR (R TR A0 VF . A6 K2 1 min, 55 F M40
T ) 45, UL 240 A 10 5 444 A ik <7 RV 1 S ARV, A5 10% 1
1 DMEM $5 382 kI8 0k o IR 0 20 S5 42 T R B 4 i
i 22 B T4 T I A P TR W AT 24 180 YR FE 40T 20 400 M B TR, ¢
1 3EL 434548, A S mL /9 DMEM ¥ 3245 & T 37 C1E
TR TR N RE IR, B H TR 1 Uk, R A A B AR AR
ARSI IAEH 4 ~ 8 AREAT
1.2.3  RNA WREUR DN E B RE R AR R N, B
5 x10° 4> HaCaT 2, A 1 mL Trizol WFT#5 T UK, 25 iR ¥
15 min, A 0.2 mL & 05, IRSI LG Z iR E 15 min, 25 F
4 °C 12000 x g F#&.0> 15 min, WHL - E2HH, A 1T mL () 5
TR, RS iR E 10 min, FE1 4 °C 12 000 x g [HHL T B0
10 min, 3 138 ,75% LBEEVE 1 KK EP S HE T840 LK
RNA JHERR T, 29 30 Wl J& RNA B8 7K ISR, B
RNA SE R HU L ng 17 5 (25 wL AR R ), R st 7
GV BT o B SR8 UG PEAT 9 5 e T A T S < B
1 L cDNA FEAYE R PCR 4 AR, B X R 3 A4 o E
RNA i) 8 F K 38 4 95 °C HilAE M 30 s; i 95 °C
30 5,62 °C 1 min, 3£ 45 PMEFR, K Primer Premier 5.0 {4
Vet 519, 514 i b s B A 5 A k. MMP9 EiE5 ] #:5'-
GCCTGCAACGTGAACATCT-3', F i 5] #1: 5'-TCAAAGAC-
CGAGTCCAGCTT- 3", J Bt k/N 173 bp, GAPDH Lii#5|4y .5'-
GGTGGTCTCCTCTGACTTCAACA-3, F ¥ 8] #1: 5'-GTTGCTG-
TAGCCAAATTCG TTGT-3', FEs A/ 127 bp, S & 3 Ik,
JC5R CH, SR 278 kb A T i
1.2.4  HAH$E I Western blot £l B 4 it 6 LA
() HaCaT £t LA S5 40 mL K535 7 A 27 4k 4l it , i SDS
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Wk B 1 b S bt N B TE BB A MMP-9 Bt {4 (6 B
1:1 000) i & 4T 4575 4 CUKAaE . R H FHBAR o Sk
EEFRIE ISP R = H0 37 CHEE 1 h( ZHIMBEE R 1:5 000) ,
FERIFE 565 ) TBS PRl 4 38 , 55K 15 min, Kb KGR
SR T RSE b, T8 I AR AN P R AR R R, ] Image J 5K
PR B R ST 40 A, TR E R St 55 N S 4 IR B AR EE A
1.2.5 Bk 45 A5 6 FLARIY HaCaT 41 A LI &
FAREFR AT AE AN P A 35 R 1 mL, 76 S SR
T A ), (ARG 40 Ak THLAS i) A ] i , 5 B 375 05 9 Ak, 5 T
30 pL FEEJE, T3 0. 1% BRI 7. 5% BTN Tk i e Jie e A 7
HLYK o IR SRS B eI, B F PR BT (2. 5% TritonX-100)
BB 1 hy IR 2% #h K (50 mmol/L Tris, 100 mmol/L
CaCl,,200 mmol/L NaCl,1 pwmol/L ZnCl, )37 CH;HF L%, K H
T WL WA g5 1 h S5 B B (4.2 30 min, 15 51
WO = LB TRER AP HIBUE Ao ] Image
J A BTsE B
1.3 it o

AR x5 TR, R FH SPSS 18.0 G4 1, w9 21 1] b 3%
TR Ry 250H1
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2.1 Western blot #m MMP-O & & %%

1E % %) B2 HaCaT 40 e MMP-9 25 14 %3k 7K F (0. 51 =
0.15) MEE 3 h R (1.02+0.14), " HFHKLSFBE(P=
0.014) . R4 6 h 204 (1.23 £0.14) , HiE# % A LA W
FEXEF(P=0.004), WA, Tit 2% A a2t 4A
KR40 LT AR AT E] MMP-9 ik (& 1),

1 2 3

GAPDH(36x10°)—> l-—l @
1 2 3 4
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A:HaCaT 2@, 1. E% 3432 KA 3 h 2833 .44 6 h 41;B: &%
SHemp 1B M2 KA 3 h 4133 48R 6 h 4;4; HaCaT
2w i S 2 AR 4
1 Western blot #ill MMP-9 7£ HaCaT R I B A BR £ 454
R EERE
2.2 PR EEIE A MMP-9 64 B9k ik
HaCaT 2 iz 40 Jfd 1F % X B2 MMP-9 (1 & £ (44. 03 =
3.00) R4 3 h 41 (45.66 £1.62) K% 6 h 414 (60. 64 +
3.77) AREIEFE 6 h 41 1 3 5 F 15 H X 41 (P =0.001), T
A A TC 18 E AL R TR R 52 T, 57 W MMP-9
) B AR AR D (L 2)
1 2 3

1 2 3 4

A:HaCaT #m i 1 BT B2 4883 h 24133 /K46 h 28;B.; &
Stfeomfn, 1. EFITRLA24KA 3 h 4534854 6 h 28;4: HaCaT
21 g, JE T xR 4
2 FARREEIL A MMP-9 7£ HaCaT AR AR A B 4T 4E 40 A
BashFRIx
2.3 Real-time PCR #- MMP-9 mRNA % A&
{435 HaCaT i1 6 h J5 , HaCaT 4 fd MMP-9 mRNA 7K
F(5.47 £0.51) BIEH X AL (1. 67 0. 69 ) B W3 &5 (P =
0.002) .
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WAL, A5 A SO B2 0 AR R M 5, 2 a2 240 e
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BT A BF 58 2 W, 76 K B T R 2L v, MMP-9 154
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Wi R R, 21 d R EIE W KRR . AR
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TR, T 2 7 [0 0 T 1 7% ) T J 0 MU 4 P
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3 d J5 B JE A S E/NT 10 mmHg™ T 2% 148 He
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2% WY AR S A SIS (B R 26, 7 — S TR I
TS0 T A B T 16 A ) L T A %) S K R R

A AN R AR A5 S0 i MMP-9 3k 4 3%
BN AN HRTIE ARG 4. AR F I, AR R 75 41
T, R A MMP-9 {143 1% B 5 7+ 5 , 3275 Jm) A% 4L
] RETE QI TIME 5 L0 4 175 5 % R A 3k MMP-9,
PEMIE IR R AR 4T, 2 500m B . R EM,
RSB F2 44 F 2 52 20 MMP-9 mRNA 7K 3 1 25 48
5, U8 WG 4 AT B AT KT HE T 3% A A0 i R A
MMP-9 , {H BT HLE A BRR A . BATIR D
TR, LR AT 4k A0 AR R T R MMP9 i 53¢
IS E B AR L BN R, TR A AR
BEFRIE TR, 2L AT 4 40 MMP-O (1 3 1k 5 #B b
b SR LB AT IX ], % 1 STERIRE T A miE
52 2T A B 5 O g 4 2 e AR BIF ST SR TR b
AR SR IR R T B — I S R S 2 B BT
YA I Fe ik MMP-9 [ % R 2%

22 1 AR, AR S A MMP-O (14535 3 I 20 4043 1
7T, AR T A SR N 3 B AN i 5 L R AT
2235 MMP-9 (54 IR , 25 BH4ROR | 22 2 40, T R 2
T2 A ., 2 A1 S 5 S MMIP-O. 3 3K 149 580 37 440
J o WIS AR T ) A1 48 B A1 0 01 v A
A Ve B ML 2858 T L
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36 BF ==K h KURERFN R IE B £ #FE S8R AT U5 1

F R (401520 FPRK A1, G KA 4h Pk e R IR )
(KRR ] SIS RS T SO 5 P9I B
[HEZESES] R614.2 [ X#ktrEfE] B

G PR A7 80 7 A i SR 0 JRR I 22 DX IURR I, <
PR T | 5 A/ PR B AN A — JEEEX & BRI ( combined spinal and
epidural anesthesia, CSEA) , {H & 24 7= {07 X bk 25 2 0F
({3 - E 1. 28 GE D) BE RE A% . 28 AL R AE AT REAF ) 1, 4
NP4 T BRI, A RR D P H AR Th TR AN, (R 45 1T E 1 E
W, U0 TR LA AN R Y A LR Y AR R bR
HRAEL A R IRR T v L BT 3 B 3 AF IR /N 39 4 S TR A
PITA B AT 4 RS =2 1 1) 7™ R AT o 4 A, 41 38 4
T,

1 ABSH®

1.1 s R FH

TEHL 2009 4F 6 J] 28 2011 4F 6 JJ 1], 36 4] 4 B BREF T &1
BRI FSHEIIT 39 L AERY (29 £6) X o SEERRI P
£>(american society of anesthesiologists, ASA) FRIF 702 1 ~
g, Forfif /o5 L D RE R fG3 6 4], & HEmE A G817
HEAE PRRRIE 4 f51], N e S50AE S A0 2 3R PRI X35 4 451, HE A8 P R e
REL Y 29 DT B30y 4 B BRI 7 151), R0 35 0 24 2 2 MR PO R e
51, PR 4 46, R AN 2l i i 2 6 ), A w34 0
MR ILE NEE.
1.2 BB EZIFN T

PR 30 min FIKEESS H 2 4% 10 mg, HEKIT 300 mg,
AZEJEAT ORI R AT R EFE TE 500 mL &2 7 S AL, 7Rt
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BEAE e AR G, 1 2 W R A 3min 5 IR IRIFIS 5. BT
SUIEHR 1.0 mg/kg, PITHEY 1.0 mg/ke, BEIHIMHGL 1. 5 mg/kg, PR
HiFEF RGNS . 3% Heal Force FREFHLATHLARE S, 1<
;8 mL/kg, PRSI : 12 YK/ min, AF 1L . 1: 2, FEIR R CO, 7E
35 ~40 mmHg Z [i],0.75% Sk A o A LI 5 S kE
GHEFZF RSB 5 ~ 10 pe/ke, 4EJE LM 0. 05 mg/kg, BE 1K w4
0.02 ~0.05 mg/kg, #ilik 20 U 45 i, A AR 5 55 22 (] b
HEFENIAm , &7 25 K8 B4t e e o A LI i H RL I R
SR TE S4B R, 2 FR )L S 1.5.10 min
1T Apgar W43 (8 ~ 10 43 R IEH 4 ~7 /- HREER 0 ~3 hE
EER) . DRG0, W, WS, AL R gs £
(SBP) ,.0>Z(HR) , k41l S A1 (SpO, ) .

2 HR

2.1 #HAILER

36 flFr A LI S 1 min JG 1 ] 5% 25 B (Apgar 37430 ~
340) KA WIS 1 min 5 LR H (Apgar 4 ~7 43) 4 fiil,
Z53 BT I T T N T3 A B R S G, 36 Bl AR LS
10 min Apgar PP #ERYK S 1E# , Apgar P43 10 43, SE 1 52,
e o g K AR
2.2 Flakn

36 {51l 7= B U T AN S T R 5 T SR 56 B T B
FAR, AR =1 SBP,HR, SpO, 1 5L W3 1. 36 7 {35 4 UL,
ARSI A AR Sl AR5 RN BB, 4 4 A LRI
IR E A . RIS 24 h BV AR LS AR T d S
A H B

(F%301 )



