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Negative pressure wound treatment upregulates hypoxia inducible factor-la and

VEGF expressions during wound healing

GAO Bing, JIAN Hua-gang, ZENG Yong, QIN Kai-xiu, SU Xiao-lin, XIE Cheng ( Department of Trauma and Burns, Second
Affiliated Hospital, Chongging Medical University, Chongqing 400010, China)

Abstract; Objective To investigate the impact of negative pressure wound treatment (NPWT) on the
wound and its circum and explore the possible mechanism by which NPWT promotes the growth of chronic
wound blood vessels. Methods Totally 12 patients with chronic wounds were subjected in our hospital, and
then randomly divided into experimental and control group. The experimental group were treated with NPWT
whereas the control group were treated with the traditional method, namely conventional dressing with normal
saline dressing. Full-thickness skin samples on the verge of the wound were collected respectively in 1 d before
the treatment and 1, 2 and 7 d after the treatment respectively. The mRNA expression of the hypoxia inducible
factor-lae (HIF-1o¢) were detected by reverse transcription polymerase chain reaction (RT-PCR). The protein
expressions of HIF-1a and VEGF were detected by immunohistochemical method (IHC). Results The mR-
NA expression of HIF-1ow was significantly more in the experimental group than in the control group (P <
0.05), so did the protein expression (P <0.05). There was more VEGF in the experimental group than in the
control group, with significant difference (P <0.05). Meanwhile, the expression of VEGF and the expression of
HIF-1oe was positively correlated (r =0.854,P <0.01). Conclusion NPWT upregulates the expression of HIF-1a,
then increases the expression of VEGF to promote wound blood vessel growth and consequently wound healing.
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F %Y 4% Bio-Rad PCR {3, Bio-Rad UNIVERSAL HOOD
I1-S. N. 765/04988 %1% ( 2 Bio-Rad /3 H]) , 3% Biofuge
B0 ML (18 E Heraeus A H]) ,XW-80C VERTEX Jigim iR & #% ( -
HERIRENEY ) o 2R : RNAiso Plus ($2ELE RNA) K
RNA PCRTM kit Ver. 3. 0( RT-PCR it % &) W4 F TaKaRa /A 7],
519 ] B-actin ]I 53 TaKaRa 24 F] & i, HIF-lo B 58 BT
A \VEGF B30 B A K foie 20 A 3m AR G T st i 2k 4R
YR A BR A E] . NPWT 228 241 {4 YB-DX230 Hi sh W 51 4% (R
DHERI ST A RA ) TRl BT s W 25 3 I
1.2 st
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1.3.1 QIZIRYY  IRITAL WSO CEBRIRIEH LT TH B
IR ), FH NPWT 2% & JE A7 00 R W5 |, — St B2 2 Bk /K i ok 2
B PR 1~ 2 ml/min, £ 2% K B JE TR G R o8 A
P1, 7R JR#E S - 100 mmHg, [ B 5] ok, & /Nt e 5] |
Tk 20 min, BRI T EFE] S 4 h, BIATTETE Y 28 h, TEAI%Z
FUEIRYYfE 1.4.7 d B3Rt . X IR S BSR4 A 2%
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1dJAYF)E 1.4.7 d Sy R g A 2k 3 3B 4 i) A 2
KR RS E R G , FHZH 2R 59 35 B 2% 42 2 B Ik 29 6 mm x
3 mm x2 mm, KAHLARES)50H 2 Gy, — By K FK K LAl A
21,100 mg/H, ZR AT - 80 CHWAIVKAE, I T RT-PCR; — )y
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R & UL 58 R, R VEIE B, PCR 47 39 4514 K. 94 °C Tl A5 o

2 min, K5 94 °C 0.5 min,60 C 0.5 min,72 °C 1.5 min, 3t 45 4
¥, N HIF-la 5| ¥ 7% 5. L ¥iF R 5'-CAGGATCAGACAC-
CTAGTCCTTC-3', F fif & 5-ATGTGGGTAGGAGATGGAGA-
TG-3", P2 K /N 458 bp, NS IEILMH B-actin 54751 : ki
41 5’-CCACGAAACTACCTTCAACTCC-3, F i 4 5'-ACTCGT-
CATACTCCTGCTTGCT-3" | F=¥y ke /INA 272 bp, W45 # s, B
5 wl PCR F=WyfFA T B AR MR IS FEL UK , BN PCR BB 7™ 49y , FLTK
J5 ABEIR A% 22 G891 1 Quantity One BRAFHEA T4 21 5
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BiAMRE - A A BRE S E (S-P 38 I T s b
FeR Gt I AR 4R AR, B R AL 0 B A A8 B - X 1R
SRS, L2 P9 AR B ( BURLAE S HIF-1oo & VEGF BHE
FERAAL . 7E 400 FAORET T, AR5k U1 R B 3 AN RLET, 43 5380
5 HIF-1o 19 FEEEAN AR L K2 VEGF (¥ BE: 40 M, B 6 40
P12 FISh HIF-1a J VEGF BEPEZRIS AR & 4,
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18, BRI T K ABADVREB N, RZFMGRE, TOREE R 2F I8 5, A1
SRR RRZESE . IRIT R 2 J iR T dl 6 Bl A &, K 3
B B RAE R 2 Bl E A, 1 B BT A, Q2 & F 485 A
H9de RIFSE 23 d, xR 6 B E YA G A%, Kt 5 Fl A
AR 1 Bk EE A, B A R R 15 do SEER2H A2
PA14 B 1] BH (2 X R4
2.2 HE &4 %

JRYTHT 1 d,2 41 HE Je g5 0 8 XA, S8 T WA
RAEA MR S RN AT . B IR YT I AESE , S ZH N 2R
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H B 25 R AT 4 35 7 35 8 /KT 5 X FR 20 HIF-1oo mRNA 7KSF-22
I, T 25 AR A BARK T Rk (F 2) o SIS FEAR
HIF-1o mRNA 2P S8R W3R 1, X 2 AR 17 &
MR 255307, 431 45 3 it 7w « O [W i a) 5 HIF-1a
mRNA /K2R G4 L (F =180.79, P <0.01), @4bH
7 2GR WA AR (F =2.85, P >0.05) . %A 4
[F1] 22 5 (AR 50 235 B HIF-1oe mRNA KA fE#E 35,2 FliaYT7 1
HIF-lo mRNA i () FRN 2574 G 4 L (F =6.84,P <0.05) ,
Gt o M AR .2 IR 8 HIF-1o mRNA 7K P )52
A 25 1EITH HIF-la mRNA K 2 -5t B4 HIF-1a mRNA
K, ULEH NPWT Ref2iF 18 A2 HIF-1a mRNA ()5 .
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(HE x400)

M 1 2 3

2 000 bp—

1 000 bp—
750 bp—

500 bp—
—HIF-1a 458 bp

250 bp— «—B-actin 272 bp

M: DNA 47/ (DL2000); 1:3855a7;2: %67 5% 4 X337 % 7T X
B2 ;47748 HIF-1a mRNA 5%

F1 FEHEREILEHER HIF-la mRNA $EEE (v£5)
Ll LR TS L d TR 4 d TN 7d

VAYTAL 0.1845+0.0033  0.247 8 £0.002 32 0.3170+0.012 82 0.366 5 +0.014 82
XHHEZL  0.1878+0.0048 0.2048+0.0066 0.2923+0.0136  0.343 3 +0.003 6

2.4 HIF-1a & VEGF 8 %95 48 2240 5 £ ik

TRIT R A S 40 21 B VR 2 R SRR 2 B WL HIF-1a &
VEGF ) BH M F8 400 , B & 167 B R A 2B YA Y7 A A 2k 41 40
TR R B2 HIF-1a 5 VEGF f BH 44 22 1% 41 o %
W (1 3) . XFHEH HIF-lo K VEGF () BH 4 38 34 4H a5
GBI, KTHBAR . BT EE WK 2 3, #% HIF-1a J2 VEGF
P GE B R T 8 A2 W o 19 7 22 0T o HIF-1ac I 850808 20 T &5
RER B NS RN FEZE/EA(F=2.79,P >
0.05) , 250 8] &5 HIF-low ) B KFARFE (F = 89.09,P <
0.01),2 iR Y7 X HIF-lo &5 H 52 W 1) B3N A 22 57 (F =
7.36,P <0.05) . VEGF [WHHEHr 458 8o, 1697 I XS5 HF A
REAERRHMEF(F = 2.79,P >0.05) , 4[] 45 HIF-la (35
KACEARE (F = 155.16,P <0.05) ,2 41iA¥7 % VEGF & 452
Wiy f4 28O0 22 58 (F = 5.58,P <0.05) . 458 4E/R,2 FifyT
Tk %t A A HIF-1a & VEGF My 52 A 2% 5, 36 97 41 ) A
HIF-1a J VEGF [y B35 348 X R4, 30 NPWT figf2 ik
12 PERIZ HIF-1a J2 VEGF W& iS55

Wt

“1 — % .'lll.':l_'l_";‘ = :'-Br
B3 ArARISKEKXE HIF-1a(A) 71 VEGF(B) BRi%
(S-P x400)

x2 FEESGSER HIF-lo EEEYEREAEE (1 25)

Gkl IR d fir)E 1 d HITJR 4 d HITETd
AIFAL 29.50+1.18 42,83 +2.06°  59.13 £4.30°  72.50 £2.95°
XTHAZ]L  30.33+1.69  33.00+1.69  50.68+4.94  63.83+3.89

a: P<0.05, 5afmarbix

R3 BWMERESGEE VEGF ERMMRAMME (v £5)

215 JRITHI 1 d BT 1 d BITIE 4 d WBIT)E T d
VRIT4H 40.00+2.39  64.01 £3.41°  77.23+2.88%  87.33 +2.82%
YPHRZH 41.67 £1.50  56.17 £2.66  69.83+1.30  79.17 £1.47

a:P<0.05, 5t Rarkiz

a: P<0.05, 5afmarbix
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HIF-1 j& Hep3B 4 itk i & B —Fh DNA 454
H, T2 NI, HIF-L o 1B 2 4
SV BA 2H A, LS TR R AR AR S A, HIF-1o
HIF-1B 5k %45 PAS( Per-AHR/ARNT-Sim ) [fi] J§i X 1)
i - W i - - ( bHLH ) % 5 PR 5 1) R L,
th HIF-lo s 7 HIF-1 g6 00 75 45 10 % & i
e HIF-1 XA AR mEAEH & VEGE 1yf%
SETE AL F, 38 2 % SR TG AL g i VEGE 35 PR 1 o) 34 .
AT, Schwacha 251 BIF 5¢3IF 52, 75 .0 L 40
o ANBAR AR REE G HIF-1o Fa 8 35, DL 1840 B
g HIF-1a B8 RN, 7EA2 Sk BTG 5 18 1 52 2 9)
TS, BB Y I S HIF-1a f2 8 23k, K5,
VEGF BRIk g3t o , bt 72 515 54 % PI3K/AKT/
FRAP A5, 3 H., CHE BLEAER IR B 3 HIF-1a
K VEGF ik 4m A7 - 0 LA B /NBR 2 BE 41 i

S LA A R B e A

RN IRYT 6] B &4 HA R Mg PN 2
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2, AR HCRN S AR P A2, B 1k 15 G Ak A ek
o AR PE TR, BB AN % 1l 3 £, R R 2 4
SUER BHRZ A G . ARLELL NPWT 4h 212 P4 4
% J4¥7)5 HIF-1a mRNA HIF-1a %5 9 &% VEGF &
PR A IHE NN, AR YT B AESE  FEYR YT AL hr st
ki B K% HIF-1a mRNA HIF-1a 5 4 )2 VEGF
T H VEGF %31k 5 HIF-1a A2 IEME, ALl
ZERLH] NPWT fEi5S HIF-1o 5k 32 2E61 2 i
TR, NPWT i o 01 Z il 45 AE < 09 7T 5E HL il Sk
NPWT 55 HIF-1a 335, i HIF-la 2 JH VEGF
(235, 7E HIF-1a 2 VEGF f3L[R11E A T A2 BB 2l
BH K, NPWT i3 HIF-1a /523K 09 HLE AT 685 41
GATERF S T 7 A O, R/ 805 0 2 Jm) SR (IR A A
XK, HEARBLGIA i — 2P0 5%
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