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Abstract Objective: To investigate the plasma levels of vascular endothelial growth factor-A(VEGF-A) and
insulin-like growth factor-2 (IGF-2) in hypertension patients with different degrees of obstructive sleep apnea
(OSA), and to explore their relationship with cardiac structure and blood pressure. Method: A total of 76 patients
were enrolled and divided into three groups: patients with hypertension alone(A group, n=25), patients with hy-
pertension and mild or moderate OSA(B group, n=25), patients with hypertension and severe OSA(C group, n
=26). The clinical data, results of cardiac color Doppler ultrasound and dynamic blood pressure were collected.
Plasma VEGF-A and IGF-2 levels were measured by ELISA. Result: Compared with the group A, VEGF-A lev-
els in the group B and C increased significantly[ (133. 04 £ 14. 82) pg/ml, (183.47+15.10) pg/ml, (224.75=%
28.70 pg/ml, P<C0.05], the IGF-2 level also increased[ (319.93 =% 32.85) ng/ml, (380.49 =+ 28.98) ng/ml,
(396.28+29.01) ng/ml, P<C0.05]. Compared with group A, the nocturnal mean diastolic blood pressure and
24-hour mean diastolic blood pressure increased significantly in group B, and the 24-hour and nocturnal mean sys-
tolic blood pressure and diastolic blood pressure, daytime mean diastolic blood pressure in group C were increased
significantly (all P<C0. 05). The left atrium diameter and the left ventricle posterior wall thickness in group C were
significantly higher than those in group A(both P<C0.05). Levels of VEGF-A and IGF-2 in group B and C were

positively correlated with apnea hypopnea index, and the VEGF-A level was negatively correlated with the average
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pulse oxygen saturation during sleep. In three groups., the VEGF-A level was positively correlated with IGF-2,

VEGF-A and IGF-2 levels were positively correlated with blood pressures, and the VEGF-A level was positively

correlated with left cardiac structure. Conclusion: In hypertension patients with OSA, the blood pressure increases

and the left heart structure changes, plasma VEGF-A and IGF-2 increase further, suggesting that they may be in-

volved in developing OSA complicated with hypertension.
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ZH (¥ P<C0.05); C 4 /8 3% = % B2 g A5 A 18 [
(HDL-O) B 8K F A 41 (P<0.05), W1,
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SpO, R AKX, 7 3 HEHF B, VEGF-AIGF-2
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Table 1 The basic characteristics in three groups

x+s,M(P25,P75)

mH A 25 (25 i) B 6 (25 ) C #H(26 i) P A
B /Bl 17: 8 17+ 8 224 0.296
s % 52.48+15.16 49.08411.49 46.38+8.58 0. 200
BMI 22.7242.78 27.2942. 92V 28. 8444, 38V 0.001
TC/(mmol « L) 4.4140.96 4.7641.03 4.5741.30 0.541
TG/(mmol « L") 1.294+0. 62 2.284+1.87" 2.43+1.54" <0. 001
HDL-C/(mmol « L™1) 1.300. 34 1.15+0. 28 1.0140. 32" 0.002
LDL-C/(mmol « L™") 2.784+0.95 3.0940.85 2.94+1.18 0.557
hs-CRP/(ng » L") 1.6342.02 2.594+1.86" 2.67+3.34" 0.008
FPG/(mmol + L™1) 5.3740. 41 5.42-40.67 5.7040.57 0. 085
Ser/(pmol « L™1) 73.00=£21. 40 76.64+16. 04 85. 464-26.18 0.249
UA/(pmol « L) 348.96+127.18 370.16+80. 61 405. 884-98. 39 0.112
HCT/ % 12.17+2.81 42.4344. 36 43.474+3.66 0.415
W2 A0 s /45 C 26 12(48.00) 12(48.00) 18(69. 23) 0.210
e I 5 A/ A 24.0(3.5,54.0) 36.0(7.0,120.0) 12.0€0.1.36.0) 0.439
o IR 53 2%/ (6D 0.452

14 0 1(4.00) 1(3.85)

2% 8(32.00) 3(12.00) 6(23.08)

3R 17(68.00) 21(84.00) 19(73.08)
o =25 /Y

ACEI/ARB 16(64.00) 22(88.00) 20(76.92) 0.136

SRR CE %ol 17(68.00) 19(76.00) 17(65. 38) 0.693

B 32 {4 BHL ¥ 711 7(28.00) 9(36. 00) 10(38. 46) 0.714

FI R 6(24.00) 12(48.00) 10(38. 46) 0.208

HAbz5 Y 1(4.00) 0 3(11.54) 0.172
ZYYIR YT R M /B 0.154

JoA () 2y 10(40. 00) 5(20.00) 6(23.08)

WK 245 ) 8(32.00) 7(28.00) 10(38. 46)

=AY 7(28.00) 10(40. 00) 6(23.08)

UK K LA 259 0 3(12.00) 4(15. 38)
e M A0 300 2

AHI/QK «h™D) 17.80(9.10,22.05) 47.35(39.08,67.23) 0.001

M B H -1 SpO. /% 95.00(94.50,96.00) 94.00(92. 25,95.50) 0.024

i B H B ik SpO. /%6 82.00(78.00,85.00) 74.00(62.75,79.50) 0.001

ACEL/ ARB: Ifil 4 %5 5K 3 5 e g 30 500 / M A 5K 5K 3% 1 2 AR 90000, 15 A ke, Y P<<0. 05,
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Table 2 Comparison of cardiac color Doppler ultrasound and ambulatory blood pressure results and levels of VEGF-A and

IGF-2 75, M(P25,P75)
A A (25 i) B £H (25 #i) C 4126 i) P A
iU IR R 25 R
LVFS/% 36.0(33.0,37.0) 34.0(32.5,36.5) 34.0(33.0,36.0) 0.381
LVEF/% 65.0(61.0,67.0) 64.0(61.5,65.5) 63.0(61.0.66.0) 0.231
A = P TR wGR /1 (V) 11(44.00) 8(32.00) 14(53. 85) 0. 289
LVPWT/mm 10¢10,11) 11¢10,11) 11(11,12)" 0.012
IVST/mm 11.0(10.0,11.0) 11.0(10.0,12.0) 11.5(11.0,13.0) 0.056
e 55 48/ mm 28.0(26.0,31.5) 30.0(28.0,33.5) 31.0(29.0,35.0)" 0.046
LVEDD/mm 46.00(44.00,51.00) 49.00(44. 00,50. 00) 50.00(47.75,53.00) 0. 09
A E/ mmHg
24h MSBP 130.28+16. 31 136.08+11. 33 142, 54421, 42" 0. 04
24h MDBP 77.76+12.75 84. 608,17V 89.5+13. 00" 0. 002
d MSBP 133.16416. 61 137.52411. 48 144.92+21. 95 0.055
d MDBP 79.68+13.16 85.9248.22 91.194+12. 94" 0.002
n MSBP 121.84+18. 37 131.60+14. 97 136. 8821, 43" 0.017
n MDBP 72.60+13. 45 80.80410. 01V 85.50+13. 65V 0.002
VEGF-A/(pg * ml™") 133.04+14. 82 183.474+15. 10" 224, 75428, 737 <<0. 001
IGF-2/(ng * ml™") 319. 93432. 85 380. 494 28. 98" 396. 28429. 01" <<0. 001

5 AHLE,”P<0.05;5 B4 HE,” P<<0.05,

=3 HXMESW
Table 3 Correlation analysis

- VEGF-A IGF-2

= - P r P
AHI” 0.575 <C0.001 0.326 0.020
i R FP S 2 SpO,» —0. 301 0.032 —0.118 0.409
B IR P & A SpO,»  —0. 215 0.129 —0.230 0.105
24h MSBP® 0.288 0.012  0.257 0.025
24h MDBP 0.428 <C0.001  0.342 0.002
d MSBP 0. 307 0.007 0.283 0.013
d MDBP? 0. 365 0.001  0.265 0.021
n MSBP 0.413  <€0.001  0.304 0.008
n MDBP 0.462 <C0.001  0.331 0.004
e TR AR 0.282 0.014 0.170 0.142
LVEDD" 0.390 <C0.001 0.135 0.244
LVPWT? 0.395 <€0.001 0.167 0.150
IVST® 0. 304 0.008 0.158 0.173

VAR IER A . H 2R 1A 43 1 R Spearman #H ¢ 43
BT s 4278 ¥ SR IEZS 40 A, R F] Pearson #1240 #7 .

_300.00 r=0.571,P<0.01
€
- 250.00
()]
ke
< 200.00
L
5]
Y 150.00
100.00

o
250.00 300.00 350.00 400.00 450.00 500.00
IGF-2/(ng - mI™")

1 VEGF-A 5 IGF-2 8% 4

Figure 1 The correlation between VEGF-A and IGF-2
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IGF-2 B —FfHA A 202 Wm A KE T,
ARV 5 2 LS EEMEH . A
9% R I E RS IF OSA B # IGF-2 KB 1%
. H IGF-2 K5 AHI Kt JE R IEA &, OSA
515 B B IR A Rl it HIF-1 355 IGF-2 ik,
IGF-2 £l 5 1 BB S RAEEKE 72 k4
A AR HE I PN R A0 i R ST i AL AN i S5 1 RN (X0
Sk, B IGF-2 Fl HIF-1 o] A B g gk ik 4L [ |
Wi VEGF, 5 5 240 Mg 3 5 L 3 7% 55 1 45 V5 ik — 25
T e & T BN B A S EAY . IGF-2 i
A e 38 Ik A A Ah R TS AR O RN B R B A =
I A5 A o T I 7 A b 2 e I R 3 A e R
o | A I T P e R o e T . B
AR R EE OSA B4 IGF-2 KF R WL B F
25 AR WICTE S R 5 T iR AR AS i i —

A5 A I OSA By & I & £ & hs-CRP 7K
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5, g MR T E Y, R R A T OSA B
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