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[ =] BH WIRIMITFME Clq MR IRSER FAICE (1 9(CTRPY) LA AL 3 i 2 11 -1 (VASH=1) X} 4 8% 1 755 16 955
(HDCP) B BRI BB P EAS I . 7% 2HL20224F 1 ~ 12 A b i of i e B2 e P B s i2 1697 19 HDCP F 112 B 5%
X G AR A AR B R G K o AR B AL (n=52) B AR5 24 (n=60) 5 57 16 BRI 1 265 T & 248 70 B4 Ry %ot HEZH . R FH G
B 2 R (ELISA) KA 78X 4 1ML CTRP9 . VASH—1 7K F- 5 K ] Pearson 2} AT I3 CTRPY , VASH-1 /K- 5 W45 F &7 5K R L Jigg 8
BERF o(TNF-a) ML PR R SR AR (7K - BIAR E L 3 SR JH 22 R 2 logistic [0 94387 HDCP 5235 % A= BB B4 B s i (R 22 R U2 iR T
YEFFIE(ROC) 2R 40T 1L CTRPY  VASH-1 7E R B UM HDCP B &L BB M. &R BG4 & 479k E  TNF-a.
MERER R 1 VASH-1 /K15 TR B 5 4L A IRZH , 3% CTRPY /K- (125.39+26.43 ) pe/mL A% T B B i At IR 40 , 25 5
H YR8 X (P<0.05) s 3% L3 CTRPY /K-S0 46 s &7 3K \TNF-a LR R L JR 26 1 K F- 249 B2 74 56 (7=—0.474 ,-0.506 . -0.487 .
-0.528.-0.534, P<0.05) , & 1ML 7 VASH-1 K504 R &7k I TNF—a LR R R 2 14 7K SF 35 52 1E A1 56 (7=0.495,0.524,0.479
0.506.0.533, P<0.05) ; Z [F % logistic [ 743 H1 7R , 55 K F CTRPO & HDCP 3% & A= B 545 i b sr AR42 IR 25, 5 7K F VASH-1 , TNF-
o JMLRER R TR P13 J2 HDCP 58 & A B 405 0 it ST fG 16 IR 2% (P<0.05) s ROC 45 3 ik, I CTRPY \VASH-1 il HDCP &3 & 4k R
WP G R TR R AL (AUC) 43904 0.873,0.896, A T AY AUC 47 0.955, 1 T4 H Bk Wil (Z=2.319, P=0.020; Z=1.755 , P=
0.079) R 5 0 92.31% , REUE }186.67% . £51& KA FWIEHI HDCP B3 LI CTRPI ACEFEAR, i VASH-1 K FJt w3
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[ SR T4MA Clg IR SR AU FHH S ER (9 5 ML 2 JC o 2 1 — 1 5 e 0 0 3 L 30 5 W 4% 5 T T PPAy

doi:10. 3969/j. issn. 1000-0399. 2023. 10. 009

Evaluation value of serum CTRP9 and VASH-1 on early renal injury in patients with hypertensive disorder complicating preg-
nancy

HAO Yuanyuan ,DU Wei ,WANG Jianmei
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[Abstract] Objective To explore the value of serum C1q tumor necrosis factor—related protein 9 (CTRP9) and vasohibin—1 (VASH-1)
in evaluating early renal injury in patients with hypertensive disorder complicating pregnancy (HDCP). Methods A total of 112 patients
with HDCP who were treated in Obstetrics and Gynecology Department, Hebei PetroChina Central Hospital from January 2022 to December
2022 were regarded as the study subjects and grouped into non-renal injury group (52 cases) and renal injury group (60 cases) according to
whether renal injury occurred; in addition, 70 normal pregnant women were regarded as the control group. Enzyme-linked immunosorbent as-
say (ELISA) was employed to detect the serum levels of CTRP9 and VASH-1; Pearson was applied to analyze the correlation between serum
CTRP9, VASH-1 levels and systolic blood pressure, diastolic blood pressure, tumor necrosis factor—a (TNF-a), blood uric acid and urine pro-
tein levels, multivariate logistic regression was applied to analyze the influencing factors of early renal injury in HDCP patients; ROC curve was
used to analyze the value of serum CTRP9 and VASH~-1 in the early prediction of renal injury in patients with HDCP. Results The levels of
systolic blood pressure, diastolic blood pressure, TNF-a, blood uric acid, urine protein and VASH-1 in the renal injury group were higher than
those in the non—renal injury group and the control group, and the level of CTRP9 (125.39+26.43) pg/mL in serum was obviously lower than
that in non-renal injury group pg/mL and control group pg/mL (P<0.05); the serum CTRP9 level of HDCP patients with early renal injury was

negatively correlated with systolic blood pressure, diastolic blood pressure, TNF-a, blood uric acid and urine protein levels (r=—0.474,-0.506,
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-0.487,-0.528,-0.534, P<0.05), while the serum VASH-1 level was positively correlated with systolic blood pressure, diastolic blood pressure,
TNF-a, blood uric acid and urine protein levels (r=0.495,0.524,0.479,0.506,0.533, P<0.05); multivariate logistic regression analysis showed
that high level of CTRP9 was an independent protective factor for renal injury in HDCP patients, and high levels of VASH-1, TNF-a, serum

uric acid and urine protein were independent risk factors for renal injury in HDCP patients (P<0.05); ROC results showed that the area under
the curve (AUC) of serum CTRP9 and VASH-1 in predicting early renal injury in patients with HDCP was 0.873 and 0.896, respectively, the
AUC predicted by the combination of the two was 0.955, which was better than that predicted separately (7=2.319,P=0.020; Z=1.755, P=

0.079), the specificity was 92.31%, and the sensitivity was 86.67%.

Conclusion The level of serum CTRP9 in HDCP patients with early re-

nal injury is obviously lower, and the level of serum VASH-1 is obviously higher, both have certain potential value in early prediction and

evaluation of renal injury in HDCP patients.

[Key words] Clq tumor necrosis factor related protein 9; Vasohibin—1; Hypertensive disorder complicating pregnancy ; Renal injury;
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U O 9 =5 1 % 9% (hypertensive disorder compli-
cating pregnancy , HDCP ) J&— Z 8195 K S 4 1 v 1 T 1Y)
PRI , T2 B PR R AL A R T K R AR
Gtk Z A B B AE T E N 2 a] RE A A B R A
Xof R % AR LA B 3 ™ T R 2
HDCP f5 % WL IF K AEZ — , AT 222 ™ ™ M

fJLSET: . T HDCP B 540 AW A0 A 5 0l s
75y Sl ad e IR YT I AL, SO E HDCP B8 7 301 1 43
DA 2 W PP AL 4R A L X B 357 AR T HDCP &
FHRWE R A EEE L. Clg MRS 4 ¢
EHO (Clq tumor necrosis factor-related protein 9,
CTRP9) 2 H I 5 25 2153 M 0355 L 7 P8, 7 e i)
W BUR RN AL T A B R A R G AR
A AR B A A e A b B ST AR R,
CTRPY 7ECoJUOR AP A0 il A BSE458 005 i il A i 2 O 47
LA P B T R AR 7 E TR A
FERTE CTRPY 78 HDCP g T o i 26 )4 il £
F1—1(vasohibin—1, VASH-1) J&—F B B if 45 4= 1t (K]
5, B A AN A W TR T N R R B
Mo WF5E SR, ML VASH-1 /K 7] (8 5 5 I 2 5
FEFHEALAH P 7 123K A 6, 50 PR B B A
IERR R . (A HETET CTRPY F1 VASH-1 X§ HDCP
AR B 05 1Y RS WA 0 S B SO BT 9 i
Xt HDCP B35 IfiL 7% CTRP9., VASH-1 7K - 746 43
B R 3% HDCP S8 B 450 00 0 TP A L 38
GNIZPRIR 1LY SR M — e AR

1 #RETE

1.1 — %R BB 2022 4F 1~ 12 A dbd e
O BEBE =R IR T B9 HDCP B3 112 1k #F 58 %t
SRR A A BB I AR B 2 (n=52)
B 04 (n=60) o 53 B B[R HAAE A g 8 7 R4 58 HL A2
K 1 H 220 70 B4 A5t BR A .

Yy AbRE: D HDCP 835 ¥ 20 IR B I2 45 G 4 ¢

ZWibRAE " QB B AL R E B 2R IR 12 R 5 5
135 s QHDCP 3 ¥ e A i i I B B s o
W H G AR IR @ K5 8 AiE BIR & .
HEBRARE : & IR R0 B ARE DL e IR = S AT i
W RIEH QB A RIERG MW AR E ;OF
IR PRI AR AR N 0 IR . AR A B e
PRZE 51 2w A A (R LS. 2021-0128) .

1.2 ik

1.2.1 WHRE IE 3 HXRER IR RS
B R AT sk IR IRAE IR - ao(tumor necrosis fac-
tor—o, TNF—a) LR PR | R AR 55 SEAR I R WK

1.2.2  [if§ BE 4 %8 W B 72 (enzyme—linked immunosor-
bent assay, ELISA) {lll & il 7& CTRP9 . VASH-1 /K F 2k
LEZEIE SRS B # KM 3 mL, B0 OE TTEY, Bl
TDD-5)4 000 t/min &5.0> 12 min, 4325 L7 , -80°C VK46
R1E45 . A3 A CTRP9 ELISA 7 & ( i P2
Yy, %85 . YEF24147) . A\ VASH-1ELISA i #| & ( i
P, RS YEF17525) §d B B Bc i CTRP9.
VASH-1 Fr 1§ W, A 5 1035 AR AS | 22 T e il A A
( £ [ PerkinElmer, % = . EnVision) ] 58 CTRP9.
VASH-1 A5 7 5 35 W 2 35 FE AR 7E 450 nm Ab 19 1 5
B, 25l CTRP9., VASH-1 Fx #E fih [ 5 il 2% o AR 98
CTRP9.VASH-1 #riff it [nl 1 i £ 5 18, 115 i i A A
CTRP9.VASH-1 /K-,

1.3 WEdEbr  OH 3 HxF L HEAIERR; Q1
B2 MW CTRPY, VASH-1 7K F- ; @43 BT I 1
CTRP9.VASH-1 7KF- 54 F (&F 5K\ TNF-o ., I /R
% R KA G s @438 HDCP fR 3 & A
B 40 052 R R @M L CTRP9 ,VASH-1 7K F-
FETN HDCP f5 38 % A= A3 B A v i

1.4 SGiitsdrik W SPSS 25. 0 #Ex Bda ittt r4e
Tt e FFEIESSART R 7+ s #on, 24
[i) bb 5 R FH B R 28 22 40 M, i — 20 G L R
SNK—q £ 5 5 A 4 23 7 R HH Pearson AH 3¢ 2311 5 5% H
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Z W & logistic [M1H 70 HF HDCP & # & A& F 10 B i 45
52 ) R 2R 5 R FH 32 3503 TAERR1E (veceiver operating
characteristic, ROC) [t £ PEA L 7 CTRP9 ., VASH-1 7K
SEAETIN HDCP (838 & A R s b g (E. LA P
<0. 05 HZEFHA G L.

2 R

2.1 3HXMRMGORHLEL 3 X RIS AT ok

JE TNF-o LR R R B AT B3, 22 A Geit2
B X(P<0.05), B ds & & kR  TNF-a I
PRIR PR EE (35 8 AR B 4R B2, 25 A Seit
S L(P<0. 05) s AR B s A 04 e &7 5K K TNF-ac
IR R 359 i 1% BRA, 22 A Ge b 2F L (P<0.05) .
W3k 1.

F1 IEXNHR—RERELE (x5)

eI X2 (n=70) BB g (n=52) B2 (n=60) FiH PlE

AR (%) 27.21+6.15 27.53+6.72 28.04 + 6. 86 0.261 0.771
BR T A5 (kg/m?) 23.86 +3.52 24.31+3.79 24.55+3.92 0.575 0. 564
Wi H (mmHg) 107. 67 +8.17 126. 84 +9. 69” 138. 46 + 10. 402 178. 900 <0.001
# 7K mmHg) 70.65+5. 14 81.33£5.86"7 87.93 + 6. 4472 147. 400 <0.001
TNF-a(pg/mL) 11.46£2. 04 25.16 £6. 157 44.82 +10.31%% 380. 300 <0.001
I /R (pumol/L) 264.42 + 65. 84 305. 22 + 76. 25" 346. 82 + 81. 6372 19. 880 <0. 001
JREEH (g/24 h) 0.12+0.02 0.18+0.04 4.74 +1.15"? 972. 600 <0. 001

T TNF—o o RIRSE R F o S50 BRZL LLAR , VP < 0.05 5 SR B i 4 Lu 45, P<0.05.

2.2 3HXZIMTE CTRPY  VASH-1 /K- HbA: 3 4%F
S CTRP9VASH-1 /K F- 47 b4, 22 R A it
X (P<0.05) . B M CTRPY KK T X
HRAH AR B 52, AR B 540 41 CTRPY JK AR X i
A, 22 5 WA Gt 2R 3 L (P<0.05) 5 B 45 45 4 1l 3
VASH-1 /K- % B AL AR B B 4, AE B i 41
VASH-1 7K F XA, 22 389 Gt 22 8 X (P<
0.05). Wk 2.

£2 3ANSIMTE CTRPI, VASH-1 KT EL 5 (x+s)
20 53 % CTRP9(pg/mL) VASH-1(ng/L)
i AR 70 231.47 £36.52 414.62 £ 87. 67
gl 52 177.19£27.54Y 574,64 +53. 22"
B 60  125.39+26.43"%  682.45x62. 4372
FIi 189. 800 234.100
Py <0.001 <0.001

TE: CTRPY 2y Clq MR IRBE I T SCER 11 95 VASH-1 Ay i
A AR - 15 530 AL S, VP < 0.05; 5 B 5 41 A
2P<0.05.
2.3 I CTRPY , VASH-1 /K- 5 It R EE A 14 A Pk
BT Pearson A O& 4B 45 R R, kAR RO 0
HDCP B Il CTRPY 7KV 5146 J& &F 5K s\ TNF-
o MLPRER R KB 2 AR DG (P<0. 05) 5 F8 35 1T
VASH-1 7KV 54 e EF 5K e TNF—o LR PR | PR 2R
FIKE ) S IEA G (P<0. 05) . L3 3.
2.4 HDCP B KA U B 4 1 5% e R 2R i 2 &R
logistic [FIH43#81 A HDCP H & 275 & A 3015 45t 05
(fZ=1,#=0) M A&, LUME CTRP9, VASH-1 i %

=3 1% CTRPY.VASH-17k T 5l RIgFRHE X 27 (r=60)

pot CTRP9 VASH-1
A PAE rH PiH
e -0. 432 <0. 001 0. 499 <0. 001
ik -0. 485 <0. 001 0.517 <0. 001
TNF-« -0. 452 <0. 001 0. 449 <0. 001
IR PR -0.511 <0. 001 0.559 <0. 001
PREE -0. 557 <0. 001 0. 496 <0. 001

T : CTRPY 2y Clq MR SR AL B FAHSC B 11 95 VASH-1 Il 45
A AR 1 -1 5 TNF—o R BRI SRFE R T o
JE EPBKR R (TNF—o | IR R FNR 25 /K SE R AR & oK
A [ T T 2 R &K logistic BT, 4550 8
7N, i /KSE CTRP9 S HDCP 883 & A= B 405 o ik ~7 A%
PIRZE(P<0.05) ; B K VASH-1  INF-« . Ifil. R & .\ FK
A HDCP J8 35 & 2B B 0 45 i 2 7 A s PR 3R (P<
0.05). W3k 4.
2.5 Ifily% CTRP9 . VASH-1 /K - 7E Fililll HDCP 2 # k&
AR E BTN E LTS CTRP9 . VASH-1 /K
SEONRL R AR B, DL HDCP BB & 7 KA R B 450
RAEAR T (=1, 5=0) , 21 ROC ik, 45 IR i
i CTRP9 Tiil] HDCP f835 & A4 I E S i th 26~
M 2 (area under the curve, AUC) & 0.873 (95%CI:
0.811~0.935) , # Wi {4 141. 58 pg/mL, F¢ 5 & N
80. 77% , R L H 75. 00%; IfiL i VASH-1 7K F 5 ]
HDCP 835 & A BB B A 1) AUC R 0. 896 (95%Cl:
0.838~0.953) , # W7 B 4 635.53 ng/L, ¥ ¢ £
84. 62% , RAFJE N 80.00%. IfiL i CTRPY9,VASH-1 Ik
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%*4 HDCPEEXLERHSHGHNZINEENZ E X logistic EA5 7

S EIEEX FRAEIR Wald y*{E OR1E 95%Cl PiE

CTRP9 -0.877 0.271 10. 474 0.416 0.245 ~0.708 0. 001
VASH-1 0.758 0. 306 6. 144 2.135 1.172~3.889 0.013
e 0.616 0. 436 1.998 1. 852 0.788 ~ 4.353 0. 158
kIR 0.768 0. 507 2.293 2.155 0.798 ~ 5. 821 0. 130
TNF-a 0.737 0.214 11. 851 2.089 1.373~3.178 0. 000
1M PR R 0.671 0.261 6.618 1.957 1. 173 ~ 3. 264 0.010
JREM 0.791 0. 294 7.234 2.205 1.239~3.923 0. 007
B Ht -5.809 2.839 4.187 0. 003 - 0. 041

1:: CTRPY 2y Clq MR SATE I T AHICAR 11 95 VASH-1 A A8 AE AR 2 1 - 1 TNF—o S IR SR SE N T o

A W HDCP B35 2 & kA RS #Hi1 ey AuC
0.955(95%CI: 0. 921 ~ 0. 989) , Y1l T~ 4% 1 B g i il
(Z=2.319, P=0.020; Z=1.755, P=0.079) , ¥ 7 J& N
92.31%, REE N 86.67%. WK 1.

RS

1 1L CTRPY . VASH-1 7K1 HDCP (5 & A 10 5 i
Hift ROC fhk

3 it

HDCP J& 22 P2 13E T 1 5 KRR 2 — e E
RIGHRL R 9% . BFFEINA , HDCP & 9% ] R Ji PR 2
I RGRAMT NG BRE IR R AT ENUZ 0% T2
OB e N (IR A W 2 i B TN e e P e S (E B =
BRI L B E A TE2E , Bl T 78 HDCP ] 23
RADRE K LTS 808 3 & A B i, Rt
JE HDCP f8.35 B3] 5 5 03 A 22 W bP Al 48 A, X R
W IR NG HDCP B S 0 A 2

CTRPY J&—Hi R , Briaf , il 5 &F 5K Azl bkoki i
T Ak 47 B 107 200 P BR -, B 5 R B 2= AR ALY £ 35 4
WINEES . WFSE R, CTRPY i3 Fak Il % 1 40 1% v
AP T2 BB, D T S8RE RN 40 A AT % e ) 32 4
CTRPY 38 52 1l 15 /N sk A /NS W D A RN 21 4k AL
S fifk v INUBE A 3 109 S840 R SR AR B R T s CTRPY 1] 17
A 58 Pl TNF— oo B R ool /0 20 i 0 1, I i 2 48
FEUS S A IE 45 R A B, B 5 HDCP /R I T
CTRPY /K1 X6 EZH AR B 400 0 i 2, HL RIS
#i HDCP 8 3 IfiL ¥ CTRP9 7K F 5 i 45 Ik | F 5K JE .

TNF-a . Il PR PR AR (7K SF- 35 52 67 AH G, #E00 T fi i
T CTRPY /KT, S5 TNF-a 7K 3, 48 5E J v
KA AR UERFE TR R, S LB, K
*F- CTRP9 iy HDCP 835 KA F 8Os i S AR 4P I 2R
M3 CTRPY Flill HDCP i & & A WS i i AUC
0. 873, #WHE A 141. 58 pg/mL, F5-5F 4 80.77 %,
RGN 75.00 %, $~iE 1t i CTRPY /KF- 1] fEfE
M B s & A, CTRPY ZE 1A% HDCP #3% & 4
b BA — e E.

VASH-1 385 VA 145 P R 248 i 487 A= Bl i) £ i
TR VR TR, A % AE A BRI B AR A B AR af A
AR BIFSE BN, R TRD T 0 1 2R S Ak
i EE LT VASH-1 K00 J3 1 25 st . iR
I B FR B L VASH-1 ZKF 8 25 T, HL Bl HO 1%
INE I VS ARBFITEE A B, B 4L I
T VASH-1 /K T A A g B #4541, 5 Liu
GO A AR, . HBRE LT VASH-1 /KF 5 il 6
JE & TNF-ou PR R PR 2R 11 ZKCF- 38 522 IE AR G
H /K VASH-1 2 HDCP 83 & A= B 451405 i i 57 £
5 R % . ROC 43 M & B, I3 VASH-1 7K 37 731
HDCP &% & RN 59 AUC 2 0. 896, # T
} 635. 53 ng/L, ¥5 5N 84. 62 %, RAELE N 80. 00%.
YE— W5 K B, LT CTRP9. VASH-1 ¢ 4 i il
HDCP (852 & &4 R E #4519 AUC i 0.955, 8
T4 B S, B S BE 92,31 %, REE N
86. 67%, $& 7~ CTRP9.VASH-1 Bt & 76174 HDCP i
HREE B B — e A

i L r ik, kR RV E 0 HDCP & 3 I W
CTRPY /K-F-REAK , IML75 VASH-1 /K- THa , — & e i
WAl HDCP 8% & A RIS i b BA — @i, E
R TR A B, BT RAEARIEAT I — 2L 1 UE
CTRP9 . VASH-1 /KF1E HDCP 3% & A R B 45
(I R, FE IR AFR I HAE HIBLA -
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