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WE.BH RS ERSE TSR IE RT3 o b o kA KB F (VEGF) 42 fe i 4
mE L (ANg-2)4F )%, JiE IR 200 4] ZoPE AR 70 8 AL A & R A8 97 4134 7 41) 114 4) a}im
JE G T (3 4086 48], By 4 B 3 34T 30 d W8 9T o B LA B 234 IT BTG AP 2 ) AR B B (NIHSS )3 5
W AEENR N (ADL)HES Zofrid F Ang—-2 VEGF K-FH T, R 6576 M B R s Fih 2 if]ﬁﬁé‘kﬂfm&
xﬁ/\iﬁﬁﬁﬁ/ﬁk/ Lia 7w aR, ML ST G 24 h I*h—F"f?ﬂEf%ﬁ”?%‘X(P<0 05), 74 J7 4LAR 5+ PR 48

P BER Y, LA ALK 3R 2R AR B AR 67T G LB 4 ADL M A TR S, 5% ﬁnu 24
BTG 240 5 2 F At F &L (P>0.05),657 15d Bik4 £ F A%t $EL(P<0.05),4
AR AT PR LIRS R I &, LR A B R L K 3R 5 2T MR MV & B ALIE 57 )G S i VEGF & Ang-2 A48 ’J
o8 77 A B b iE T VEGF & Ang-2 48340 R RAL 3 A, 04 F7 4LAR 3T PR 40 VEGF & Ang-2 4% 2 538 4n,
VEGFJiAng 24% 15d BFiA 3 F4 30 d B A BT T M, Big 7 AT dR , MAE S )7 6 24 h VEGF & Ang-2

¥ E2F A% FEL(P>0.05), %7 15d & & 30d j5 VEGF & Ang-2 4% £ F A %t 3 &L (P<0.05),
zglb BHEEES TRATRARLEL EP Ang-2 VEGF #94F, KEWEZAATARS I FLETED
B AR — TR AN,

XKgEE. AMRMARRL; & /ESR;ANg-2;VEGF;
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Clinical effect of hyperbaric oxygenation on acute cerebral
infarction and its influence on serum content
of VEGF and Ang-2

Gui-ying Dong
(Department of Emergency, International Hospital of Peking University, Beijing 102206, China)

Abstract: Objective To observe the clinical efficacy of hyperbaric oxygenation on patients with acute cerebral
infarction and its effect on the serum content of VEGF and Ang-1. Methods Totally 200 acute cerebral infarction
patients were divided into hyperbaric oxygenation treatment group (treatment group, 114 cases) and control group (86
cases). The course of treatment was 30 days. Degree of nervous functional defects (NIHSS) scores, activities of daily
life abilities (ALD) scores and serum levels of Ang-2 and VEGF in the two groups were compared before and after
treatment. Results The NIHSS scores of the two groups were obviously reduced after treatment. The scores after 24-h
treatment were significantly different from those before treatment in both groups (P < 0.05), the improvements were
more significant in the treatment group compared to those in the control group. The scores was time -dependently
lowered. The ADL scores of both groups were obviously improved after treatment, the scores after 24-h treatment
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were not significantly different (P > 0.05) while the scores after 15-day treatment were significantly different (P <
0.05) from those before treatment in the two groups, the improvements were more significant in the treatment group
than those in the control group. The scores was time-dependently increased. The serum levels of VEGF and Ang-2
were increased after treatment in both groups, the levels were significantly higher in the treatment group than in the
control group (P < 0.05). The VEGF and Ang-2 levels peaked after 15-day treatment and declined on the 30th day
of treatment. In both groups VEGF and Ang-2 levels after 24-h treatment had no significant difference from those
before treatment (P > 0.05), the levels after 15-day treatment were significantly different from those after 30-day

treatment (P < 0.05). Conclusions Hyperbaric oxygenation can regulate serum levels of Ang-2 and VEGF in patients
with acute cerebral infarction and improve the degree of nervous functional defects and activities of daily life, there—

fore deserves further research and application.

Keywords: acute cerebral infarction; hyperbaric oxygenation; Ang-2; VEGF

SV G AR B S ™ e N S A i i B A DL
s, PR R BT R Ao 200 5 NZ&EAY, B
SEFR R PR AL TR 1l 0 JOk s A J T 50 de i e St
— A FEUN A LR B E M PEIR LD, H T, =R
(Hyperbaricoxygenation,HBO) 7EIGY7 #1242 R G f5hs
J7 AR 2 T RO R 22 1 7 L I PR AL TE SR A 7 128 T IR
A SEBARR VL A5 . BRI 3R, 76 = R AR
AT IS W 2 ERAEPE B3, AR T o 3] 2 4
B, ARSI A I, L4E N He 2B K K - (vascular
endothelial growth factor, VEGF)A] Gt % 5 & A 5E
By & Ak Y, M A R T (Angiopoietin-2,
Ang-2) & 2 MARFE AR IF ST I — D A . ARSI
JEHURH 25 D) RE 14 (national institute of health stroke
scale,NIHSS) Y73, H % AE 1% 1% 3 g /7 (activities of
dailyliving, ADL ) P43 LA K I35 H Ang-2 VEGF 7K-F-
(AR AR 85 e TR T 2 E G A7 S50 A b
HE , WLEE = Fe AR YT R U E M 58 F8 3 I DR T 3%
AR ALY Ang-2 VEGF 7KF- B840 , 3 HER
R R ERTT SRR AL IS 1148 & A B R T BB AEAE Y
YEHIAILH]

1 #ERE5HE
— AR

PEHL 2015 4 1 H -2015 4F 12 A FAbai K2 E
B B2 BE 202 B i 2P S i P i 458 8 S8 25 200
1] o A AARIE AR ZE 4 T 4 R A 100457995 il 22 (2 K7
FRUER, 283/ CT Flal MRI B2 UESE , FIIR & 9 H.
TEARIR 72 h PIABE, HERIANKR , BT T, B8 A £
BRI ST A IRIERR AR TS RN RETE A A B A
FREAARKES I ) BB B 5 BRI RIS A O, 258
HME R RS s BB e P2 51 2t i o o HERBR
P : O BRI ; @ KT AN FE H A fr iR
FAFFRE R s OMGRESE G IF N s D5 IR
JEASPERH ZEPE AU T 6 AN kA Y
B @MYL ; D5 A T EHO S VBT
REANGE . WAL ABE—MIE LR 1, 4R P
S AR I W PRI | R R IURE SO S L
Bigh i E R EE A BE NIHSS & ALD 114325 5%
TGeiT2#E X (P>0.05), B W4 B S 4K F B
Al ek

11

x1 MABENR—RBERLE

215 AERY I xxs) & B 1 /(kg,x +) LR /B REROR B RARIE /) e /4
B4 (n=114) 54 +6.3 54 : 60 61.523 + 22.366 98 42 37 23
X2 (n=86) 55+5.7 44 : 42 62.235 + 21.946 76 39 37 20
th 0.487 0.713 1.587 0.461 0.817 0.513 0.467
P{E 0.812 0.513 0.714 0.832 0.315 0.746 0.815
215 Ui | Wik | ETIRIE / JAEL i e / APz NIHSS APt ALD
1l (mmHg,x ) (mmHg,x ) (mmol/L ,x+5s) P (x£s) W4 (x£s)
1BIT A (n=114) 19 143.232 + 17.235 85.244 + 14.677 5.215 = 0.917 11.233+3.122  27.181+16.986
A2 (n=86) 17 143.766 + 18.147 86.380 + 13.845 5196 +1.114 11.436 + 3.987 26.18 + 17.925
th 0.507 1.482 1.523 1.493 1.489 1.321
PA 0.783 0.895 0.792 0.827 0.877 0.915
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PR E A B 5 i rh A B 2 2l e 1y v ) ok
Bl AR IS IE T H -20109%5 T [F L BLREVA YT
AR I AGER B IR AR AN PUBE BURe Fas il i
JE R MU R 0 R 0 S b B DL K —fi
HRHAIT

FRE BR324 S 0 23 P2, S R ARRYT
H(IRTTAL) 114 6], JE & AR YT 4L O HEZ )86 14,
IRITAAE R AR 58 R RS A J5 5 2 RIFIR I
IR AT R SHO/2200/7000 22 A\ 48, TR
“h 0.2 MPa, 25 7 TH] 52 0 480125 2 4 30 min, SR S5 AR R
10 min, TR K4 30 min, 1 K /d,2 h/ IR, ESLIRYT
10d 2l 1ANF R, SE0EE 3 AN RS, AR TR ] 1Al B
2d. XHHRZRLS T 5 AR

PA2H 53 AR A BE it B3R 97 30 d J5 #E4T NIHSS
P43 ADL 343, 3 F ARl Xia r 55 i =R T
WA R AR 23 18 IR KL 3 mil, 76 28 R B B 11
FHE.OHL 3 000 r/min 2.0 10 min 43 & ML, & T
- 20 °CAIIR VKA DR AFAFI o
1.3 FEFE
131 AvZhae ks SR & E E S T A 5T B
AR R (NIHSS) TGS 7 I 5 #E 1 7 # 2 D) RE T
filic JEFEITH 0~ 42 43, 53 BB = R 252 40
@0 ~ 1 F/RIEH SR TIER ;22 ~ 4 Rz
A 35 ~ 15 4 FeoR T EE XL @16 ~ 20 FaR
FEEHRGE20 LU FAEE PR BRI
P2 DI REBIR PE AR L DL
132 BHEAZFEHRAADL)FE RAXBE
RFE BT 4 i ADL, 38 10 T, 543 100 43
Eiiip i =N (N TN ENTT BT e BN i - I N R
il RARFE RS L R S S (BT ) . D0 ~ 20 43 A
W IRERNS s 225 ~ 45 43 Ky - I REFE AT s B
50 ~ 70 43 BE DI REERFE ; @50 ~ 70 43R EE DI fig
i ; 75 ~95 o MR ETIREELE ; ©100 4

ADL 43,
1.4 VEGF.ANng-2 iR i

VEGF \Ang-2 ¥ AN R ALK — 25 Je 0 ik
FEER A 3 W A6 (ELISA ), 98 [ BD A & K IR YNk
TEBA IR A FR A ml PR AR G, A 20 3R ™ 4%
P BRI A, T UK 450 nm B EERR Y IR EUAS
LAY BE (optical density, OD){A .
15 Sit=AHiE

K FH SPSS 18.0 A TE 4 43 AT, THERERELL
B+ bR 22 (x = 8)FoR TSR LIS EGR R,
Pearson x 2 £ 56 ; Z2 20 (] b5 FH 5 2 00 8 114 T 2540
BT, 24 22 18] WG 5 LL A 1 K646, P<0.05 A 2% F K 48

eSS
2 #HR

2.1 BITAFMXBRABTEIENIHSSITES L

H 2 2 ] UL, Y697 5 AL HCE IR IR NIHSS 2F55
YA /b o SIRTTHT S, AL IITEIRTT S 24 h T
YRS X (P<0.05), 14T 430 R 4H 1T
AR . LB B TR) B e, 743 5 Bk 0] 44 o [ A1
XTHRZH 5 A BRI TR 2 R A ST B L (P<
0.05),¥@yT 45 A BRITHT LA, 2R A ST FE
X (P<0.05), PHLLEEMLIRESIRREAE AR5
KT S A G E L (P<0.05),
2.2 RITHEFMIERAIBITEI/G ADL LEE

2 3 A0, BT EP4LE S ADL PR
BE. SIRITRIEE, PRATEIRIT IS 24 h iP5y £ 57
TGt E L (P>0.05), JAYT7 15d J5iFrZ R A%
P23 L (P<0.05), 3677 4L %t AL -4 vy, HL B
B I IAIREA , PF435 B [RR PR T e o X HRZE 5 F &
IRITHT R, 22 R A G 8 X (P<0.05);iGIr 4l S
H EHAYTHT R, 2R A A5 iHEE X (P<0.05), 7
B E ADL TP fE BG5S E R A G2 R
X (P<0.05),

*2 ATHIRRKRMEIRRIREETS R (xxs)

NIHSS ¥4
215
IRITHT BIF 24h G iBJr 15d J5 67 30 d JA
BT (n=114) 11.433 + 3.985 8.43 + 1,344 5.343 + 1.757"2 3.129 +1.975"2
Xt B4 (n=86) 11.235 + 3.127 9.128 + 1.756" 6.765 + 2.148" 4,343 + 2.965"
tHE 0.345 13.766 13.247 35.438
PAE 0.873 0.023 0.028 0.001
TE:1)5 A BIAYTRT L, P<0.05;2) 5% HRLL L #E , P<0.05
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2.3 WAHBTRIEME VEGF SE/EEE
PIALIGYT G L7E VEGF & 2 (19 HLIAY 7 Rl R 1ML
T VEGF & ¥ AR R B RS in  S5IRYTHT AL,
WZHAEIRYT I 24 hVEGF SR gt 42 L (P>
0.05), JAJr 15d i VEGF &t 22 R A G it F i X
(P<0.05), Y7415 4] VEGF & &£ .
P2 VEGF % i 15 d B3k 21 50,30 d B A fif T
K% ,30 d BPPRAH [ 25 A g it 2 L (P<0.05).
XTHEAH S H BRI RT LR, 2 A S22 E L (P<
0.05),JAYTA S A BIRIT AT LA, 2 R A ST #E
X (P<0.05), B4 BHRYT I LT VEGF & S 7E A
J5 25 B ) 25 5 A Ge it 24 L (P<0.05), L3R 4.

2.4 PHABITEIEME Ang-2 SEHILLE

Wi 2HI6 97 J5 I35 Ang-2 2 i LA YT BT AR 35 1l
B Ang-2 Fi A KRR RN, 5iRYTET I
BOMATEIRITIE 24h Ang-2 S EER TSI HE
X(P>0.05).7697 15d 7 Ang-2 &t 2= A ¢
= X (P<0.05),1GI7 AR HRZH Ang-2 &1 hn s
%, Widl Ang-2 & 15 d i IAF g, 30 d I A A
TR, 30 d B PZH L 25 A it L (P<0.05),
XS H BRI AT A, 2R A St B X (P<
0.05),JAyT4 5 A BRIT T AL, ERAFITFE
X (P<0.05), I FIRYT I G Ang-2 & S AE R
I I 45 S T 0 25 ST et 2# 8 L (P<0.05) , W3 5.

R3 BITHEHELEFRFDEEESEEE  (xxs)
ADL 743
215
JRIT R IRIT 24 h )5 ¥BI7 15d 5 VAT 30d )5
JRITH (n=114) 27.185 + 16.987 30.187 + 11.585" 54.317 + 10.358"2 71.738 + 9.372v2
X HEZH (n =86) 26.183 £ 17.924 30.125 + 12.626" 49.767 + 12.638 63.285 + 8.937
4 0.373 0.487 16.658 41.386
Py 0.824 0.676 0.021 0.001
1) 5 A BARITHTLAL, P<0.05;2) 5% 2 [h#, P<0.05
R4 WAEEBFEIEMNE VEGF 2% (ng/L,x+s)
VEGF
2H 5
TRITHT JRIT 24 h )5 VA7 15d )5 VAT 30d f5
RITA(n=114) 287.395 + 39.597 319.874 + 50.287" 401.482 + 41.385"2 368.955 + 39.5722
X HEZ (n=86) 293.183 + 40.484 299.487 + 51.485Y 320.575 + 45.381Y 308.872 + 48.384Y
1 0.386 0513 39.233 15.936
P{H 0.827 0.626 0.001 0.023
1) 5 A BEIFRTIHL, P<0.05;2) 5% B4 4%, P<0.05
x5 MWMAEBFEIFEME Ang-2 E2LLE  (ng/L,x+5s)
Ang-2
415 —
Sy ARl YRIT 24h )5 YRIT 15d )5 VAT 30d )5
VYT (n=114) 23.192 + 2.538 28.383 + 1.284Y 49.396 + 2.916Y? 39.388 + 3.286"?
X 5 2H (n=86) 23.561 + 1.981 26.392 + 2.384Y 32.984 + 3.298Y 28.984 +2.176
4 0.573 0.433 40.983 17.285
P 0.615 0.752 0.001 0.018
1) 5 A BAYFRT LA, P<0.05;2) 5% B4 1145, P<0.05
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2 PEIAEAE A K v R AE RE AL B 7125 DA K
MRS FE SR E . SIS A 7E I R P
IR IIT HIR B0, FBE A k2 SR H
T B DL R AT SN WO, PR E S S
PR R I B R AR L . AR SE R T
A a0 AR 52 B A2 sl i oy 6 B, 25
22 5 min XKL P IWPIRAS it & kAR
AL, MBS, = R AR S I S I
ARSI A, TR YT M A 58 1) HLARAE I HLH H
T A B o S B TR i v 2 M I B FR 2 1M
SR, R R A 2 AR X s A il SRR, I HLAR
SR R, (RIS B R A . BTHEAED
A R 22 i A 70, £ 3 N TR [ 7 114 1 R S TR T
X LY PR R, A IR A T R R AT XA
IR AR N7 401 5 R AR, 9 2kl 3 o LRI ]
AE 38 3 T v R 4RI T RS 0 e A ke 1l 2 2y
SR f , DT (5 200 A3 A S Th R R, 47N
IR FER A (A AL, T35 400 M 1 e F 2, AT A3
DG £T A ) A, s i e 11 X BT 2 2 0 24, AR ik
S B = K BANMAE A, DT ST N SRR
R, A SEEIER , 752 0.2 MPa W4 i
PRI T 3G 18% 28 471, % 4516 nl 1 FH T I PR
TRYT . 2R AR i R AR ST K R, FE G Sl & AR
6 h R & R 80R YT A T 24 h NIV . VEGF J2
—Fh ZIIRE AR N N A K, Ra R
SR R . Ll RGE R I P A AR LS
S A EAE R AT, AT LT SZ s
TR AR B DyRE , I H BRSO S A 18
CINDNE R ASE iz ol WS PR N S Y (e ]
g2 KW VEGF 25 ik LA 76 200 145 35 B 4 At o
JE 5 (extracellular matrix, ECM ) it &5 1 5 [ , 37
Az I T G B F B R, W LA 58 1 A5 3 5k
A8 1 i o A 3 P 1 v o AH OCAH S SR IH VEGF MY
SRR A R R R AR T —, TREA
ST TGS A B 28 R DL R 22 R A
BB R, IS4 T VEGF ZEHF M, 7
d J& ] DLATEZE 0 A 2 28 A BH S 0 A i AT
S TEHE ARG S I Ang-2 S8 — T 43 IA R 1) 448 i 1R
+ , TEMAEFE R 2 PE ], Ang-2 (/K B A,
PG RERN O 24 VEGF 45 02 1L 48 AE il Y 5 7 1R I
Ang-2 n] SE A PEA ] Ang-1 BUZSONE {1 1M A8 PN Bz 4G

FARAE , IS0 & 20 B DL R i A R RS ks 3 A
M AETE B BR ], I ELIG N Bz 4 VEGF S8 {2
I A A R R, DA 2635 A B 4l A5 1Y)
KA kR,

AHFFEREEL 200 il SRR FE S, R PEBLAL
TR M R AGRIT AL GRIT4)114 6] AR & &
SEIRYT N BRZH (4 R 2H )86 191, G £H i ¥ 3E4T 30 d
BT o o 5 RSP AL RS R T IS A 4 T e
(NIHSS) 143, H # A 16 i fig 71 (ADL) 143 A il
1 Ang-2 \VEGF 7K F-17A8 1k . WA & R AUR YT T
LVE GRS 1 RS T R S LI T VEGF (Ang-27%
TSI, IR AR T 2R A ZE S I AR R
REMUVE IALE . &5 W, 16975 AL B E IR IR
NIHSS PF5r 314 /b, 5365700 g, AR
I7Ja 24 h V=5 A5 L (P<0.05) IR 7 4
Xof REZH VE 43t 25 /D, LR A s ) RE K, 2743 S s (]
WA RS s 1RYT JE P4l ADL P2 3 T
L SRR R, MAAEIRYT)S 24 h PFr 2257650
TFE L (P>0.05), 497 15 d J5iF0 22 A S HF
B X (P<0.05), A7 4 5% A P43 i & 4 s, H
B 5 S TRD B, B 53 St o [RIRA M T s s PR AR T S
M35 VEGF K& Ang-2 % 1 1Y HLIA T /i &8 3 s b
VEGF J Ang-2 A ANEREER N, 6I74E
Xt HE 40 VEGF K Ang-2 % it I 3 34 Jin , VEGF K&
Ang-2 i 15 d Bk E & 06,30 d A BT I, 5
IRITHT AL, ALFEIRYT IS 24 h VEGF 2 Ang-2 &
HERTS I #E (P>0.05), 1E¥7 15d J5 &% 30 d
J& VEGF J& Ang-2 &2z A geit v L(P<0.05),
AWFFEGIRRY], 1w R AEIRYT TR IR E AR 1M
HH Ang-2 \VEGF i &, #2785 Ang-2 Fll VEGF W
T EAE IR 25 200 IR SE 5 0 i 4 &
Az FEE A, DI IA B 2 ph 2 T Re s it K3 & H R
A GG B RE T AR (AR I R A T i — 2P 58
KA R H
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