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Abstract: [ Objective] To explore the changes of plasma levels of soluble neuropilin—1 and superoxide dismutase
(SOD) in hypertensive patients and hypertensive diabetic patients. [ Methods] In this cross—sectional study, eighty—eight
cases were enrolled, which were divided into hypertensive group (n=31) , hypertensive diabetic group (n=31) and control
group (n=26). The levels of neuropilin—1 and SODwere measured by ELISA. Meanwhile, the levels of serum glucose, gly-
cosylated hemoglobin A1, (GHbAlc) and lipid profile were detected. [Results] The levels of total cholesterol (TC) and
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body mass index (BMI) were significantly higher in the hypertensive group than those in control group (P<0.05). The lev-

els of TC, low density lipoprotein cholesterol (LDL-C), triglyceride (TG), BMI, waist circumference were significantly

higher in the hypertensive diabetic group than those in control group (P<0.05). The mean plasma levels of neuropilin—1

and SOD in both hypertensive diabetic group and hypertensive group were significantly decreased compared with that in the
normal group [NRP-1 (ng/mL) :6.8(6.0~8.3),5.2(4.0~6.8)vs 8.9(7.7~10.0) ; SOD (U/mL) : 157.1+18.6, 145.1+31.4 vs

168.4+23.1, P<0.05] While the mean plasma levels of neuropilin—1 and SOD in hypertensive diabetic group were signifi-
cantly decreased compared withthat of the hypertensive group [NRP-1 (ng/mL) : 5.2 (4.0~6.8) vs 6.8 (6.0~8.3) ; SOD (U/
mL) : 145.1+31.4 vs 157.1x18.6, P<0.05]. The linear correlation analysis of three groups of study population found that
neuropilin—1 and SOD showed significant positive correlation (r=0.539,0.660,0.895, P<0.05).[ Conclusions] The plasma

concentration of neuropilin—1 is decreased in both hypertensive and hypertensive diabetic patients, and more decreased in

hypertensive diabetic patients. Decreased neuropilin—1 concentration may be associated with the reduction of SOD activity.

Key words: neuropilin—1; superoxide dismutase; hypertension; diabetes mellitus; angiogenesis

148 A B (angiogenesis ) J2 I8 it 10 L4 9 4% &
B B A A GUE SR I A A A AR e 2
IR TEIX — 2k i v 22 T 20 L PR 1 i 4 i A 4
YEFT, Wi A& P9 B2 A A A 1 7 (vascular endotheli-
al growth factor, VEGF ) X HAZ 4 i 45 P9 iz 4 e A= <
[KF-3Z & 1 (vascular endothelial growth factor recep-
tor 1, VEGFR1)/IfiL 4 N Bz 4t i A= 4 K752 4K 2 (vas-
cular endothelial growth factor receptor 2, VEGFR2)
M2 e B [ -1 (neuropilin—l , NRP-1) &1
NRP-1 72— T 120~130 ku ) T B AR 15
JEORE 2R 11, i — > 2 S5 M U A1 X — 5 TR e
F—APEBTIX 3 AR 2H A o NRP=1 iR 7E 75 1
M RGENPOR I, B R — 2 e 0 5 R
FL, TS 7E AR BB B F T B AR T AR S £ Fib
A A PR T A TRC AR F) S 52 AR T 2 4484 [R] 9 A= 4
FIUIRE EAERNE LA R SR S R G R
FEZEBEBAEMN . NRP-1 768 A 1005 1 P9 2 41 i
ARSIk ME R VEGE 1916 T8 VEGF165 1y
S 2 AR RE %38 1 VFGFR2 75 L5 A= A 1 A2 vp i
CAE CENONI B A VoS N (1= A SO | K= 2N £
M EREE, NI EECIE RE LT LR
EAEFEZEAE . HERREF & B, NRP-1 251
TERE PRI HR A5 B A b i A W b w7 H i
AP P NRP—1 L6 W FR O R 1015 A8 3 1 Y
WA T2 . AR B AL B (superoxide
dismutase , SOD)VE R —F 4 8 A6, BETE B AE M1k
IR PR R  RAL A SR A Y 32 B AR o)
o ARSI R BE PR AT (B0 e I S BILAA AR

[J SUN Yat-sen Univ(Med Sci),2021,42(1):81-86]

FEAE I B (R AR N 8, BT DAL I 2% SOD 114395 14 7T B
S ATl As  (H AR R B H A . K
MIREAERF T 2 B, 1o I B s IR A T PR R
B I P 3 VEGFR2 7K S 55 B o IR 21 )\ 2%
FEAK, H 5 SOD 2 1EAH X" . NRP-1/E% VEGFR2
ALz A, W3 06 R U1 ELRE & 2B M AR, SRR
KAV AR VR R AR5 B U
B 1 ML R 8 I A 0 PR RR 3 1 I 3 R i
NRP-1 (1) F& 1 SOD 7 M i A8 4k , I if — 2 R0
P AR Sk o

1 #MHE5F*

1.1 BRANBESHRHEBR IR

AR ANTERTIR T 20124F 12 A 2 20134F 1 H 3k
TR B AR A () A7 REAT A RS o DI A TREE Hi 88 A
VERRRGEXT S 8 A0 3 41« 1 H % R 4H (n=26) ,
B LR (n=31) Al & LE S FEE R R4 (n=31) .
1E 6 BEAL Ry H air A RE 1 24 0% A 12 W i e A
(50 W PR ey fg B AHE o 6D o I B I6 R P
2010) B = I HE R SRy < 7 A IR FH A s 24 0 1 15
L AER B 3yl i e, 45 R >140 mmHg A1 (%)
EFKIE =90 mmHg" o FZHFFE A R I AR R
WEIZ A8 i 1 e I o A . D 2 M PR S B
IRTE R 2013) BEIRM i WibnifE Sl - QD2 R e £
R FIUHE T A 88 1 S JOT 2 9 % 1 R DR s i R B
HLIMKE >11.1 mmol/L 5 @25 I LB >7.0 mmol/L 5%,
@ I IR 2 b8 >11.1 mmol/L™, 7%



514 AREPAN LA L L R L A5 B PR 4 AR L T NRP—1 5 SOD ¥R B f) A2 1k 83

HIF 55 0 5 I s N TE 77 A6 e BRI F5 B 19 2 FROARE DR g
BIRRREAE . [ 3 2L AF 58 ARE B HERRARIE N «
H 107 B D Re S5 10 A 1 76 IR A B L R
B RE 259 1 NBE 5 A7 A6 AT O il A8 0 B
(UARRE R O BR A 2O U BESE 5 7o il 0
TR ) 5 A B LS I R ARG 2 B e sk A
iR g B0 ) N s AR RS BEREAN SE AR AR . A
WFFE AR LR B TR 5 — BE B AR B3 D1 s It
JIi A BB BB RS FE
1.2 mirARHEFSNE

28 A1 JE KA BN AR AR 10 mL, 4553 T T
FHCEEE A T A AR A 5 B A A
I ASHG I A FH 7180A #8448 A= Ak 0 BT A ( B S7)
RGN 5 SR FH 6 4 A S A T 1 7 i 2 2 I
TR P R 3k PRI A B2 ) 3l ool
JE A3 Ak (ks 2 B A3 A FRA R 721 43000
FEASO) 20 Hr B 5 Ak 1l 20 26 1 P B A0 e v AR
AR T I 22 , A3 A 98 [ Bio—Rad A D-10. Ifil
FRAEE B HLEEE L L3 000 r/min (r=50 cm) &
> 10 min J5 W B W, 52 0RAF T -80 CUKFE LA
BUELR ] . 34T I A AT 7 NRP-1 Ak
F1TSOD B9 17 4 25 Tl 156 £ 22 W B 7% (enzyme—linked
immuno sorbent assay, ELISA )il 52 , #1271 &5 15
4 4 9 AP (Abcam) 22 1] .
1.3 FitFEFHE

K 1 SPSS 13.0 84 % Bl i 47 g it 2= Ab B
R I IE 725 43 A7 9 342 B2 P 06 Ak DA X5 B0+ b o 25
(x =) Fon, Z 410 AR 3 &R 7 22 00 it
(one—way ANOVA ) , il 15 LSD—test #4775 1% 70
P, AR IEZS 4 A 0 i kAR 18 DA P s B0R Y 437
B, 0Py (P~ Poy) Fon , 2 41 H#5 R Kruskal
Wallis HRG 40 o 4328748 5 R AT F R, A
] FL A R R TR o 40 22 1 — B 9 i 1
BRI, 0 A4 fRT B2 1] 051 7 R IR 56 R 8K
(r)it5H. P<0.05 #ilh2ZE R A G FE L

2 % X

2.1 MR ABRIGRKMELIERITN
ABTFEREH 88 N, 73 IEH X A (n=26) .15
1R 20 (n=31) DL K 5 ML JE 45 91 PR 4 (n=31)
FE3M ., AEA LI, B I He 2 a0 R R R R
(total cholesterol, TC) Fl{& Jii & 5 %% (body mass

index , BMI) £ xt A W 3 P T (P<0.05) 5 1 =
I A I8 PR A 4 3 TC I B R 2 11 IR [ o
(low density lipoprotein cholesterol, LDL-C) , H il =
fig (triglyceride, TG) . BMI Fl[J# [l (waist circumfer-
ence, WC) RN AL B 755 (P<0.05) . HR4L
1L Fs ZEL A 3 1 4 B 4L 1l 2 R ¥ P4 NRP-1
AV R SOD FY 176 4 34 50 0] IR 4 W 25 MR AR (P<
0.05) , i e L s 5 il g 2 2 o4 vy, s 28 1
JK AT P NRP=1 9 9% 5 A SOD | 785 7 3% (P<
0.05), HER WAL #E LR,
22 FARABEMERAFENRP-1RES SODH
PSP

FEAIEFE ATy TE X B (n=26) | 1 1L 21
(n=31) LA B A3 R PRI 2 (n=31) 45 34, Ji7
FHA A NHER I3 AT i PE NRP-1 VK 2 5 SOD (194X
I8 73 5 25 i BSUET, I3 S B M e 0H 7
FECE 1) o X 3 AT ARESEAT A AR B R B
AT NRP-1 R BE 55 SOD 99 PR 22 )14 52 6. 3%
PEIEAH DG (P<0.05,%2).

33 #

A5 & BRIE H X B TR I3 m Pk NRP-
1B 9 7.7~10.0 ng/mlL, i [ N AT BIF 2 3138 £ B
BUAE NI NRP-1 (¥ B4 8.7~9.9 ng/mL, X 5
AT T LS R ILARFTF T . AT ABE
SR IEH O REAL (26 A LR He 2 (31 ) B i oL &
B HE R (31 ), 25 5% e B PR i o s 4
R I P A - PR 4 R85 I T M NRP—1 ¥k
Fayagexor RECZH Sk 2 DA, T g I 5 D0 D 4 A
L35 AT P NRP—1 9 B2 A 4l o 1 e ZH TE AR, AR
JT VR, PR s RE R IS BT A R ) S Aa B AR AH L
2T R A S 235 SR 10 AW DR s 6 I i I e A
1237 HA] P NRP-1 R BE 9 T B 0T RE 2 S BORE IR
s KB IS E R RE 2R ALY L — AL . BRfE
Xof AL R A DR /0 B R UL PR 2H R AT 5t A5 2R 0L
B, Stephan 45 HF 5T & BEAEFERE PR /N B LA 20
211 NRP-1 22 35 K- B B W8 PR /s B 35 F B
X AT BE S PR /0N B A8 A e 45 1 — AL
il o T Kivela 55 B 7%t & 30 1 ADRE PR 9% /N BRI
P ZUNRP-1 mRNA A 7K P50 R4 /N B 3%
SR AR A R LAY A RE T i, Hozs
25 AT L e /N BRI 2 2136 35 NRP-1 mRNA



84 HrlR i (B2 Rk i) 5§42
F1 MRABMIERMELIER—EER
Table 1 Clinical and biochemical parameters of the whole group.
[tems Control(n=26) Hypertensive patients(n=31) Hypertensive diabetic patients(n=31)

Gender (F/M)
Agelyears
Smoking (n% )
FBG/(mmol/L)
GHbA1/%
SBP/mmHg
DBP/mmHg
BMI/(kg/m*)
WC/em
TC/(mmol/L)
LDL-C/(mmol/L)
HDL-C/(mmol/L)
TG/(mmol/L)
SOD/(U/mL)
NRP-1/(ng/mL)

14/12 17/14 19/12
65.3+8.3 70.0+9.8 67.6+10.1
8(30.7) 10(32.2) 9(29.0)

5.2+0.2 5.840.6" 8.6+2.7%%

5.5+0.4 5.9+0.5" 7.4+1.6°”
111.7+4.4 170.5+11.9" 170.0+15.9%
69.2+7.7 89.7+10.5" 94.4+21.9”
23.1+2.7 24.9+3.4" 26.9+3.9%%
82.8+8.3 86.4+8.2 92.0+9.0>
5.5+0.7 6.1x1.2" 6.2+1.6”
3.3+0.7 3.8+1.0 4.0+1.3%

1.420.4 1.420.3 1.3+0.3

1.4+0.7 1.6=1.0 2.0+0.8”

168.4+23.1 157.118.6" 145.1+31.4%%
8.9(7.7~10.0) 6.8(6.0~8.3) " 5.2(4.0~6.8) >

F/M: female/male; FBG: fasting blood glucose; GHbAlc: glycosylated hemoglobin A1C; SBP: systolic blood pressure;

DBP: diastolic blood pressure; BMI: body mass index; WC: waist circumference; TC: total cholesterol; LDL-C: low density li-

poproteincholesterol ; HDL-C: high densitylipoproteincholesterol ; TG : triglyceride; SOD : superoxide dismutase; NRP—1: neuropi-

lin—1."P<0.05: control group vs. hypertensive group; P<0.05: control group vs. hypertensive diabetic group; ¥P<0.05: hyperten-

sive group vs. hypertensive diabetic group.
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Fig. 1Scattergram and simple linear regression equation of plasma neuropilin—1 concentration and SOD in three study
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Table 2 Correlation between plasma neuropilin—1 con-

centration and SOD in three studies

Groups r P
Control 0.539 <0.004"
Hypertensive patients 0.660 <0.001"
Hypertensivediabetic patients 0.895 <0.001"

SOD: superoxide dismutase; "P<0.05: significant cor-

relation.
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