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 EBHH R ERCPAH S KE A % SR (SAHS) & & e 7F Sk B35 3 B FT-1a(HIF-1o) . 2 & A B £ K B T (VEGE) |
T A R m AR B F-1(sVCAM-D AR PR B A T, Fik 79 4 SAHS & &4k R % 1218 435 % (AHD & 4 % |
B A, VA 35 B4R B AR AR A 2T BB, R R B BE % 5 R I 9K 38 (ELISA) 4 ] s 7% HIF-la, VEGF.sVCAM-1 #5 /K F, 2F 58 41
PEEEF R A AEEERS(CPAP) T .t 28 il e R EMAFET oMbk, R &% . & E 4 SAHS & # HIF-
la\VEGF\sVLAMflﬁxi7k%ﬂﬂmr;,ﬂ‘2ﬂ‘ﬁ€éﬂ(P<O. 05), % B 28 4 %) 2 (18. 74 8. 2) pg/mL, (35. 5445, 1) pg/mL, (463. 1 &
121. Dng/mL, HIF-la K-F P Z4(33.9£9.0)pg/mL B 2 3% T4 FE 4(26.516.4)pg/mL(P<C0.05),% ¥ FE 4 VEGF.sV-
CAM-1 A% KA+ £2F £ %% &L (P>0.05), €& 4 HIF la, VEGF,sVCAM-1 % ik & F 4 5 # (51. 8 £ 17. 1) pg/mlL,
(192.2477.8)pg/mL.(824. 8£201. 3)ng/mL A R ZFH T P EA, ZF AL FEL(P<0.05), P.EEA% CPAP &7 5
HIF-1o,VEGF ,sVCAM-1 &k K-F 38 B KAk, £ F A %t % &L (P<0.05), & SAHS T %5 % % & HIF-1q, VEGF,
sVCAM-1 K FH# &, Btk 4 £, foiF HIF-1a, VEGF,sVCAM-1 )k E A &, % CPAP &5 )5, T B 5 4& HIF-1a, VEGF,sV-
CAM-1 # K F &S o F X ERE,
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The change and significance of hypoxia induction factor-la,vascular endothelia growth factor and
soluble vascular cell adhesion molecule 1 in serum of sleep apnea hypopnea syndrome patients”
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of Traditional Chinese Medicine of Chongqing ,Chongqging 400021 ,China)

Abstract: Objective To investigate the change and clinical significance of hypoxia induction factor-1a(HIF-1a) , vascular endo-
thelia growth factor(VEGF) and soluble vascular cell adhesion molecule 1(sVCAM-1) in serum of patients with sleep apnea hypop-
nea syndrome (SAHS). Methods Totally 79 patients with SAHS were divided into mild group, moderate group and severe group
according to AHI, 35 health people from medical examination center as the controls. Serum levels of HIF-1o, VEGF and sVCAM-1
were determined by enzyme-linked immunoassay technique. Moderate and severe patients were treated with continuous positive air-
way pressure (CPAP). The serum inflammation indexes of pre-treatment and post-treatment were analyzed and compared. Results
Compared with normal control group, the expression of HIF-1a, VEGF, and sVCAM-1 in mild group,moderate group and severe
group were significantly increased(P<C0. 05). HIF-1¢ level was much higher in patients of moderate group[ (33.9+9. 0)pg/mlL ]
than that of mild group[ (26.5=+6. 4) pg/mL](P<C0. 05). Serum levels of VEGF and sVCAM were not significantly different in
mild group and moderate group. The serum levels of HIF-1a, VEGF, and sVCAM-1 of severe group were (51. 8+17. 1) pg/mlL.,
(192.2477. 8)pg/mL,and (824.8+201. 3)ng/mL, respectively. HIF-1a, VEGF,and sVCAM-1 levels were significantly higher in
patients of severe group than that of mild group and moderate group(P<C0. 05). Serum levels of HIF-1¢, VEGF,and sVCAM-1 in
SAHS patients treated with CPAP were obviously decreased(P<C0. 05). Conclusion SAHS induces high serum levels of HIF-1a,
VEGF,and sVCAM-1. Serum levels of HIF-1a, VEGF,and sVCAM-1 of SAHS patients treated with CPAP were decreased. CPAP
can improve inflammation pathological changes of cardiovascular.
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R A SAHS I 5K Hi I % 9 19 2K AL 8 A R 58 42
BT, ASSCER X SAHS By B BE B T AR/ B2 A R
A0 B 5 9 A 78 S5 JUL A RS A HE R AR DG T R R A 4R
P SAHS 5 &M AR & W 6t A 55 F I F-1a (hypoxia induction
factor-la, HIF-1a) . Ifil & W & 4 & A F (vascular endothelia
growth factor, VEGF) | iJ % P 1ML 3 P B2 41 g 25 B KL -1 Csolu-
ble vascular adhesion molecule 1,sVCAM-1) gy #8 &1L, M
N FUATON SAHS HE 1O B 8 50 K A 5 TS AL
il o AEH KB SAHS i3 445 28 <0H 1E TRl AT BUA YT
J5 » WP W 451K 8 < 452X Capnea hypopnea index, AHD [ 2 3%
HE 75 WA A1 J) I 8 M AR 75 4 7K T o AT 5 A5 B 10 0 877 Al 1, 5
FPFR AR BORE, 35 B R B S s b0 i I A T 1 R A
Hi.

1 BEREHE

L1 — R BEHE 2011 48 1~12 JT e T A B 09 e N B
FIEE = B2 A 7Y 9 B2 B 5 A Bh B 41 S B R VB R B 79
), 42 %2 5 jE IR {X (polysomnography, PSG) 2 W 5 SAHS,
LB T S R A R 2 R IR 2 3 2 R R IR 1R ot % % 2 o
S I BHL 2 1 DR B PP I A5 B R E S IE 2 TR R MDY . HEBR
R MR L S i N SR B PR AR I TR S BER
& MLIR B L TR ko e R IR 2 . AR AHI
O3 J R BE L (5~15 W /h) L BELL (> 15~30 W /h) V4 (>
30 /by R AE 21 9, b EEAH 21 ) L BEAH 37 ] 55 68
Bl 2z 114 AR (45, 128, 5) % i 245 O (5. 12 1. 9) 4,
X IR ZH 35 4], g 4 i PR AR BT 4R B SAHS A UE S A f
R A A 3 22 40 1] 95 S 2 e i e R 9 9 450 4 D00 HE B SAHS.
L2 J/J7Jrd: X AHI>15 /h #y 58 fl v o B & 1R ¢
%2 /5 8 1F J% i X, (continue positive airway pressure, CPAP) &
J7 3 AL ik E B LATH B 50 %6 ~ 75 %0 B L b B 9 ] I IR
P AE . B LA RBE DT 1k, i s B A,
i R B E X CPAP {14 1E 8328 F AR A P 15 8 % B 1 2 D g
i CPAP iRY7 4 h DL EJF AR5 CPAP JRYF I ], 58 ] B &
TRIT R A BT B AR A L TE 2R U ]
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1.3 ArACREKME SAHS BHLZ SR INE R A
TS IS & DKM 4 mL, B0 B . — 70 CukA IR %
M. . EEEREZ CPAP AT 3 MHJE 1 MM FAREZ PSG
WEJ5 vk BT R s I # Ak 4 mL, B B i, — 70 C
UK R AR 45 . R T Rl IB6 f 938 W M 3 36 CELISAD M 5 i v
HIF-1a. VEGF.sVCAM-1 % Jif . HIF-1o 3% £ W [ 2 3%
B 2 A WA IR A 7] VEGE s VCAM-1 35 & [ 2% 7 1l -1 4
A AT RN v A A A R A S AT R B
o HE ot 225 1 B o 2R L AR TS AR A W o B CAD (B TS S R R
1.4 SEil2#ab 8 R SPSS17. 0 K {4 k47 B Ab 3 L 25 R
SR T s Fon  ALIRR AR A S B Y ¢ K3 IR RS
KA ¢ K3, P<<0.05 ERERAFHITHE L.
2 % R
2.1 FUAREFTFHE B.PEEH SAHS A% HIF 1o,
VEGF.sVCAM-1 %3k /K -1 5 % fR 41 (P<C0. 05) , i
2 HIF-1o B W & F 4% BF 40 (P <<0. 05), W 41 [i] VEGF, sV-
CAM-1 KKKV 257 LG5 X (P>0.05), A4 HIF-
1o VEGF,sVCAM-1 K3k /K VW & m TR A A B4, 2%
SH G E L (P<<0.05), W1,

*x1 BFHREERFRNER (L)

215 n  HIF-la(pg/ml)  VEGF(pg/mL)  sVCAM-1(ng/mL)
RiEH 21 26,546, 44 127, 2465, 3 581. 622101, 9°
) | 33,9749, 04 141, 7+42. 50 642, 8+121. 92
WYl 37 51.8+E17.14% %  192.2477.8°4" % 82484201, 30" %
X 35 18.7+8.2 35.5445.1 463. 141211

AL P<0.05, 5XF A A . P<0. 05, 5REHILE;* . P<
0.05, 5o EEH LI,
2.2 I EEHALZ CPAPRYTHT G #IE R FRYZE BT E
HIF-1a.VEGF sVCAM-1 ik K ¥ B B B K. 22 R H G it %
B X (P<<0.05), W2,

x®2 h EEAZ CPAPBFHERERFRNER (L)

HIF-1a(pg/mL)

VEGF(pg/mL)

sVCAM-1(ng/mL)

2151 n

IRITHT WITE RIT AT RITIE YRIT R BT R
i 21 33.94+9.0 19.345.3* 141.7+42.5 50.2+25.7* 642.84+121.9 481.3485.2"
i 37 51.8417.1 23.947.7" 192.2+77.8 61.6+48.1* 824.8+201.3 502.6+49.9*

SAHS X ML 1458 & 32 2 3% B0 A 0P WA 45 FAIRGE < A
FI4 R 4 L 77 B PR ILGE X 2 60 2 RGERYBLE . KRR
A7 2 22 ANE 58 % B SAHS J& il 57 F 4R % AR B VIR
A 45 DR 22 010 B LAY R P R 2 Y L SAHS IR T
o T LB ) BB R A B AR AP T AR R T O I I A
BRI EE LR K 0 TAERF R Y] SAHS B % K[
S5 S W W 5 ARG 3 | A A i) G S ML B SR i %
AT IR/ SRS R R T B R R I O T AR e I T
FIBIG N AT P 5 L B e A S SR 1Y R G SRE R

U0 14 HE T B SR B 7 A 38 B3 K90 A B S
1 L T T T A L 90 8 E K I O
SR /AR ) T A S AT A Y B T TR 2 AR T 5 i A
Hers FIPR 9 . AT REJE SAHS 5503 Bk o B B Ak BE ST WL
— RO T 5 K 3 R A B B e T R A I I
T E SR

Bl T 5 o D R SR M O b HLIF-1 2 40 M X
B K 2 R B T B R BT 00ROk T OHIF-
Lot ABFSE B 4% : SAHS i # HIF-1o 2235 K F 91 58 55 T %t
WA % T 4% L ) HIF-la B9 R 5K B WA B 52
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5S¢, FLIE 95 17 7™ 8 A B A0 AHT B 3% Jin v 3% =5 . AHI J2 & R AL
R B AR S IERR . BUE ST HIF-To B M U820 L B2 PR3
I FEAN M AZ N R A HE R S R ek . FEMRAUAT HIF-
la Al 25 2 Fpgc Jis 00 95 B ZE B0 F2 . HIF-1o 09 F %2 H 9 3
Ky VEGF, #L4ER 52 {I% A 5 % 5t F HIF-1a Fl HIF-2q
Wt fF 5 5% 5 & E AL, #E 20 % N HIF-1a il HIF-24,
HIF-1q %ﬂ HIF-1p8 3 [6) £ F & 38 2o 4 571 5k PR 50K 460 7 T
% VEGF $£H i VEGF ik, L5 % W SAHS
19 HIF-1la 3235 K75 84U 48 802 1R AR DG HIF- Lo J2 4 45 40
PN S A 1) B SR AR

VEGF & F4: K B p i /M ATt A K B 0% & fe e
SV b AR P T I P R AN L EL A R R N R B A A Ak LR A Il
T B B AR A T 5 1k SE T A8 L 5 3B ko BRI AL L BEERE
Ao SEER R VEGFE 78 fd B X 18 41 26 ik 5 . 75 40 Bl 4 25
HAAF R B 3Rk VEGE Z 2 W R 2K/ 337, i
R E VEGF R mmaliF W R . AR B xR E
SAHS BB EURE B HIF—m%&‘ﬁlbu iy HIF-1a g
feiE iR N VEGE Rk 3, o & 19 VEGFE f] S50 j
WA R AN R A SR I Y B N A R L 51 &
PRAE LN 5 T B 2 Ik o A B AL L A O I I A5 R e Y Kk R
KR,

VCAM-1 J& TR sRE 1B K% . sVCAM-1 J2& H ] i T
o BAELEAR AT S BON B A1 H sVCAM-1 Rk i B ¥
W, s VCAM-1 32 B2 4 5 b B 400 0 0 1% P 400 i R B 42 40 i
B IG5 BE A T 300 4 0 2 AR N B L DT R 4 AR E B 40
VR 5 3080 ko B AL R BT . AR BF 5 K W SAHS B
sVCAM-1 31k /K W3 2 8 X HE 21, LB 2 97 155 B0 7™ B 2 JEE
sVCAM-1 ¥k B i« it 2 Rk B B 0 F AR R B F 7l LAA 5
R SR RE SN E— 25 NS P B A0 LR . R SAHS O i
ML e & A R R LA

T IR (EEE SAHS B &
iRl &=

* CPAP BT J5 - B S Bt &
SAHI W] 2 F B, 3¢ ) A% 2 2 3 203% , i HIF-1a
VEGF.sVCAM-1 Bl 8 TR, £ ZIE97 1 SAHS H & % M 4x
BRI . 2 CPAP BT )5 RYEFRE W TR, 7T f2 & CPAP iR
Jmﬁ TR D T R A L R T ) IROR R s L N

bkt R il I e SRR G e il SN - b Y
% CPAP JRYT 24 A RO o ] 33 5% i 87 3 M o % A, 0
T AT B TR

i AR A S B BRI 97 0T LA 33 5 Sl Bk o e T Ak R 0 B A

N R 30 B 3 Ik A R AL T VY B R BE . PR SAHS (i

WMizWiFIG Y Bt hamEE, REX SAHS F#HiiA
7, AR o0 G A R & A R R . K SAHS BB LI
HIF-1¢, VEGF,sVCAM-1 /K% FiF SAHS #9515 f ™
R R TT AR DL A G B TR 2 R I S B A
B,

B E 3k

[1] Lavie P, Lavie L. Cardiovascular morbidity and mortality
in obstructive sleep apnealJ]. Curr Pharm Des, 2008, 14

(32):3466-3473.

TREF 201352 A% A2 5% 54

[2] Mec Nicholas WT,Bonsignore MR. Sleep apnoea as an in-
dependent risk factor for cardiovascular disease: current
evidence, basic mechanisms and research priorities[ J|. Eur
Respir J,2007,29(1) :156-178.

[3] rhe s 2 o W WG 2% 43 4 WAl BRI R e 7 2% 201 BHL 2 2% i
W PP 1 B7 456K A 45 A B 12 3R 46 18 (2011 4R BT RO [T .
AR 2 A R 2% 35, 2012, 35(1) : 9-12.

L4 291 BH 28 I IR I % 7 5 IR JE R4 B AR 5 2 4 B 9R
T G AR L 1. A B 4% 35, 2011, 4.(4) £ 259-264.

[5] Williams A, Schaf SM. Obstructive sleep apnea, cardiovas-
cular disease, and inflammation-is the key [ J]. Sleep
Breath,2007,11(2) :69-76.

[6] Sin DD, Fitzgerald F, Parker JD, et al. Risk factors for
central and obstructive sleep apnea in 450 men and
women with congestive heart failure[J]. Am J Respir Crit
Care Med,2009,160(4):1101-1106.

[7] Foster GE,Poulin MJ, Hanly PJ. Intermittent hypoxia and
vascular function;implications for obstructive sleep apnea
[J7. Exp Physiol,2007,92(1) :51-65.

[8] Attal P,Chanson P. Endocrine aspects of obstructive sleep
apneal J . J Clin Endocrinol Metab,2010,95(2) :483-495.

[9] Drager LF, Bortolotto LA, Krieger EM, et al. Additive
effects of obstructive sleep apnea and hypertension on
early markers of carotid atherosclerosis[J]. Hyperten-
sion,2009,53(1) :64-69.

[10] Turmel J,Series F,Boulet LP,et al. Relationship between
atherosclerosis and the sleep apnea syndrome: an intra-
vascular ultrasound study[ J]. Int J Cardiol,2009,132(2) ;
203-209.

[11] Semenza GL.Shimoda LLA. Regulation of gene expression
by HIF-1[]]. Novartis Found Symp,2006,272(4) ;2-8.

(127 B ¥, ) [ 4 Pk 1) IR 4 100 /8 P4 B2 B e e % 5 4 Ak
N RO FEHE SR LT DL P AR S5 BRI I 2 75, 2012, 35
(3),203-205.

[13] Gozal D, Lipton AJ,Jones KL. Circulating vascular endo-
thelial growth factor levels in patients with obstructive
sleep apneal J]. Sleep,2002,25(1) :59-65.

[14] faf g, K%, VCAM-1 AF 8 e [T, [H Ah B2 2%« S g o
43 MF,1997,20(3) :117-121.

[15] Drager LF,Bortolotto LA, Figueiredo AC,et al. Effects of
continuous positive airway pressure on early signs of ath-
erosclerosis in obstructive sleep apnealJ]. Am ] Respir
Crit Care Med,2007,176(7) :706-712.

[16] Chowdhury M, Adams S, Whellan D]. Sleep-disordered
breathing and heart failure:focus on obstructive sleep ap-
nea and treatment with continuous positive airway pres-
sure[ J]. Card Fail,2010,16(2) ;164-174.

USRS H . 2012-10-08 &[] H 1 .2012-11-12)





