Il A B DG 2 i 2024 4F 4 F 5 24 %255 4 8] T Clin Nephrol, April 2024, Vol. 24, No. 4

2 BUBE PR A ML N B — R RS T
I ER 1 7K T bR P I 0 A 1)
I ET ST

I EFER GBS fen' AR’

'BRETHEER A S, B FE 050056;° TILERNKF S ZERA LA, B
F E 050001

WBAEAE #4743, Email: 1106816935@qq.com

(HE] B9 500 2 BRI B 0 A R AL — AL A 5 1 (endothelial nitric oxide syn-
thase, eNOS) . P52 1(Omentin-1) 7K X34 R B I 2 9% (diabetic kidney disease, DKD) & 4= i Fiil
MMAE. Fk  HHL 2020 4F 5 H 2 2023 4F 2 H A ZETEE —E R WGA R 2 B DKD B4 124
Y5k DKD 41, 54l 2 BOBEIRIG R 125 BIFE AT BRAL . WCAR TR HEE I R T8 A IBE S 28 Wiz
RN B 1178 eNOS. Omentin-1 7K ; Pearson 14341 DKD £ I35 eNOS. Omentin-1 FlilE FR$E
PRIGAHCE s 2 P Logistic RIS HT 520 2 BUME IR B % & 4= DKD WER &R ; 2 E T
VERRE M 264347 2 BUBE PRI A2 3% 117 eNOS. Omentin-1 7K F-%f DKD KA WM ML, R 5
S MR He A, DKD 20 3% 1034 s HE & 5 [(4.75 £ 0.91) mmol/L Lt (4.48 + 0.96) mmol/L]. A4k I 215
F[(9.32+ 1.25)% F(8.56 + 1.23) %], 24 h JREE 2 i [(2.78 £0.31) g H(0.15 £ 0.02) g] . JRI = H
# M (urinary microalbumin, mAlb)[(273.12 + 20.41)mg/L 1 (23.08 + 3.35)mg/L]. Il JLEF (serum crea-
tinine, Scr)[(209.53 + 22.59) umol/L F(73.52 £ 9.21) umol/L] 7K 2 T 55, A2 B /R i 3 2 (esti-
mated glomerular filtration rate, eGFR)[(72.52 + 13.51)mL-min"-(1.73 m®)"' [t (107.34 + 10.27)
mL-min"-(1.73 m*) '] iL# eNOS[(24.48 +3.37)U/L H.(33.82 +4.52) U/L]. Omentin-1[(28.75 + 4.42)
ug/L L (43.63 + 6.78) ug/L] /K F i F K (P<<0.05); DKD £ 4 IfiL i eNOS 5 Omentin-1 /K 3F 5 1F
X (r = 0.674, P<<0.05); IfiL7& eNOS. Omentin-1 5 24 h JR & |15 & . mAlb. Scr 2 4 ¢ (r =
—0.456. —0.551. —0.503, —0.527. —0.497. —0.495, P<<0.05), 5 eGFR & 1F # 3¢ (» = 0.523. 0.602,
P<0.05); 24 h JRZE 58 it . mAlb, Scr J& 521 2 B R B & & 4 DKD AYfE R R & (P<<0.05),
eGFR, eNOS, Omentin-1 J2& 5% i 2 B R 95 1 & & A= DKD (19 £ 91 [ 3 (P<<0.05); IfiL ¥ eNOS,
Omentin-1 P & 1564 T 2 BUME R % B & & 4= DKD i i 26 F 15 5 (area under curve, AUC) A 0.942,
23 5175 T L35 eNOS(AUC = 0.882) . Omentin-1(AUC = 0.862) 4% [ 50 3 2 FUA FR g 8 3 & 2E
DKD ) AUC(P<0.05), #it DKD ¥ IfiliE eNOS 55 Omentin-1 /K P RLEE, " EBAK
WX 2 TRUHE TR 5 4 & A= DKD A5 — & T 1
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[ Abstract] Objective
synthase (eNOS) and Omentin-1 for the occurrence of diabetic kidney disease (DKD) in type 2 diabetes
mellitus (T2DM) patients. Methods  From May 2020 to February 2023, 124 hospitalized patients with
type 2 DKD were selected as DKD group and 125 patients with simple type 2 diabetes as control

To explore the predictive value of serum levels of endothelial nitric oxide

group. Clinical parameters of all patients were collected. Serum levels of eNOS and Omentin-1 were
detected by enzyme-linked immunosorbent assay (ELISA). Pearson’s method was utilized for examin-
ing the correlation between serum eNOS, Omentin-1 and clinical parameters. Multivariate Logistic re-
gression model was employed for examining the risk factors of DKD occurrence in T2DM. The predic-
tive value of serum levels of eNOS and Omentin-1 for the occurrence of DKD was examined by re-
ceiver operating characteristic (ROC) curve. Results ~ As compared with control group, serum levels of
total cholesterol [(4.75+0.91) mmol/L vs (4.48+0.96) mmol/L], glycosylated hemoglobin [(9.32+1.25)% vs
(8.56+1.23)%], 24 h urinary protein quantity [(2.78+0.31) g vs (0.15+£0.02) g], urinary microalbumin
(mAlb) [(273.124£20.41) mg/L vs (23.08+3.35) mg/L] and serum creatinine (Scr) [(209.53+22.59) umol/L
vs (73.52+9.21) umol/L] spiked markedly in DKD group. And the levels of estimated glomerular filtration
rate (€GFR) [(72.52+13.51) mL-min""-(1.73 m’)”" vs (107.34£10.27) mL-min"'-(1.73 m’)"'], serum eNOS
[(24.48+3.37) U/L vs (33.82+4.52) U/L] and Omentin-1 [ (28.75+4.42) pg/L vs (43.63+6.78) pg/L] rose
sharply (P<0.05). A positive correlation existed between serum eNOS and Omentin-1 level (=0.674,
P<0.05). Serum levels of eNOS and Omentin-1 were correlated negatively with 24 h urinary protein quan-
tity, mAlb and Scr (r=—0.456, —0.551, —0.503, —0.527, —0.497, —0.495, P<0.05) and yet positively with
eGFR (r=0.523, 0.602, P<0.05). 24 h urinary protein quantity, mAlb and Scr were risk factors for DKD oc-
currence in T2DM (P<0.05) while eGFR, eNOS and Omentin-1 were protective factors for DKD occur-
rence in T2DM (P<0.05). The area under curve (AUC) of serum eNOS plus Omentin-1 in predicting DKD
occurrence in T2DM was 0.942. It was higher than that of serum eNOS (AUC=0.882) and Omentin-1
(AUC=0.862) separately predicting DKD occurrence in T2DM patients (P<0.05). Conclusions  Serum
levels of eNOS and Omentin-1 are both low and a combined detection of both has some predictive values
for the occurrence of DKD in T2DM patients.
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B DRI 1 <% (diabetic kidney disease, DKD)
SEWE O B 1 DT &0, B & 10%~30% A b
ﬁ(ﬁ%%‘ AN BT T RTS8 e L &

T2, HUR B3 (5 Wl IR F8 8 1 60%~ 70%,
1tl: DKD (719132 W7 1 1505 P4l 4 DKD 7777 B
AEEE L., —% AL A B (nitric oxide synthase,
NOS) f& — Fft [i] T. i, P9 J % — % fb & & B (en-
dothelial nitric oxide synthase, eNOS ) J2& H: 1 — i,
Al pe A — S AR, TE PN 2 A AR R e PR IS s
M & A mEAERY, R8RS i R,
DKD /RS, /N BB 2121 eNOS {5 fiff RNA
IR AR K8 TH, MAEZE 1(Omentin-1)
SE—FPRE T AR R -, 5 = AT BRI R
il #ORE R AE % UIA G, 15 DKD 1y & 4E & i
AN, BRI R, A ORBE R R B3 ILYE Omentin-
1 KB A 5 8 15 25 HIS 0% YD AH 5C, Omentin-1 1%

FEIR MR MR 35 AL SR B RIS HRrM ok
U, eNOS. Omentin-1 [F]H7F DKD & H 3Rk 0
B A 58 i 38 . A WF ST A eNOS, Omentin-1 7£
DKD [ I i R IA 0L, BT =& 5 DKD i
HEMERNCR, BB T .

MN&R5HE

— PRI %

YEHL 2020 4F 5 H 2 2023 4 2 A AR FET S
TERBEWGAR 124 45 2 B DKD 4 1E DKD 4,
Hrp 55 68 i, 2 56 i, -4 (53.50 £ 8.50) %/ %’i_
BRI 125 {51 sl 2 AUBE PR £ 54 et B2,
W5 60 4, <o 65 ], 4F % (52.80 = 8.70) % . 4 A
Frifi: (1)DKD 40 5 % £74 DKD 2 Wibr ™, B fr
4 DKD %%i@%%‘(ﬂﬁﬁu, TR R E TR A 2
RUBE PRI 12 Win v (2)4F Ik =18 %75 (3) B W
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D ook SE o HEBR bR ME: (1)1 BYBE R e 835
(2) G I RENE B . BT Sk A H
o A LAt B R0 5 (3) it FH G B o 8 sl o
REW A . AR IAFA T R
P DL E U 25 i PRAE H 2020-005 %),
Fi s B A B G R 45

Z EERXANENE

N eNOS. Omentin-1 [ BX 4 22 W [ff (enzyme
linked immunosorbent assay, ELISA ) il % i 57 & (It
S35k FT-P3273, FT-P4617) I H I 25 2% AE 4
BHEE A FR A R B AR AL (5 . EnVision) W H £ 4E
= ZPVEYRHA RA A

LolsRIAFRE  ETA B EH ABESLZ
AW PRSI R EE 5 %0 (body mass index, BMI) | Y&
4 H (systolic blood pressure, SBP) . #F 5Kk [ (dias-
tolic blood pressure, DBP) . =5 i I[fil ### (fasting blood
glucose, FPG). ¥ fb Il £ & H (glycosylated
hemoglobin, HbAlc) . I JLEF(serum creatinine, Scr) |
Jol JIH [ i (total cholesterol, TC) . 24 h JREE & & .
PR 3% = 1 45 [ (urinary microalbumin, mAlb), Jf: 43
P Ser 7K SF 1 534l 55 /) BR B 3 R (estimated
glomerular filtration rate, eGFR) 5K

2. fo 7% eNOS. Omentin-1 7K -F 4@ REFT
A B W2 i RS I R DKIAL 5 mL, i E 30
min 5, 5700 r/min, &.0>F4% 10 cm, .0 20 min J5
WCER IS, >R JH ELISA XA I eNOS, Omentin-
1 7K.

W, Gtk

K JH SPSS 24.0 B Ab SLECHE , 1 BERH(Y
FFEIEAD ) AT £ s2an, AL ] bR ¢ K
5 THECTEORLR I B R, PRALIR) FLACR T
I, Pearson 7434 DKD 35 IfiL#E eNOS. Omentin-
1 AT PR A8 FR A DG M s Z2 & Logistic [ 458 A
ST RENR 2 B PR 8 & A DKD R fE ks R &
Z i & T.VE %7 {ik (receiver operating characteristic,
ROC) i £ 70 #r 2 B B JR ik [ & 1L i eNOS,
Omentin-1 7K>F- X} DKD % A i AN {8, #h4e T i
F(area under curve, AUC) 34T Z K % ; P<<0.05
FREFAGIFE L.

& =R

— . T8 28 4= DKD 28 % % s SR 35 A7 b 45

XTHRZH 5 DKD B4R . PE51 . BMI, SBP,
DBP. FPG /K ¥ 2 R ¥ o4 it 2 & L (P>0.05).
5 xR b #¢, DKD 4 /8 34 113 TC. HbAlc, 24 h
JREE 52 B mAlb, Scr /K- 5 & T+, eGFR 7K
MR (P<<0.05)., (£ 1)

= . X M 4 4 DKDZ# & # & & eNOS,
Omentin-1 7K-F rbix

5 % W& 4 [ %, DKD 4 B 3 Ifl 7 eNOS,
Omentin-1 7K ZF#K(P<0.05) . (£ 2)

= . DKD % # fn 75 eNOS. Omentin-1 F= 15 /&
FEAR O AR K AT

Pearson 23 #71 .7~ , DKD & & il i eNOS 5
Omentin-1 7K ¥ & 1F A 3¢ (P<<0.05); IfiL. 7 eNOS,

F= 1 XHBLF DKD 2H 8 I R85 b

Tab 1 Comparison of clinical parameters between control and DKD groups

Eitan Xt HRZH (n=125) DKD #1(n=124) 7itE P
R (S, 2 £ 5) 52.80+8.70 53.50+ 8.50 0.642 0.521
T 60 68 1.165 0.280
BMI(kg/m’, T+ s) 26.24+3.36 25.81+3.15 1.042 0.299
SBP(mmHg, ¥+ s5) 131.21 £9.31 129.84 +8.17 1.234 0.218
DBP(mmHg, %+ s) 89.43 +12.21 87.45+11.32 1.327 0.186
TC(mmol/L, ¥+ s) 448 +0.96 475+091 2277 0.024
FPG(mmol/L, X+ s) 8.48+1.57 8.51+1.54 0.152 0.879
HbAlc(%, X£5) 8.56+1.23 932+1.25 4.836 <0.001
24 h FREFIES (g, X £5) 0.15 £ 0.02 2.78+0.31 94.656 <0.001
mAIb(mg/L, X+ 5) 23.08 £3.35 273.12 £20.41 135.148 <0.001
Scr(umol/L, ¥+ ) 73.52+9.21 209.53 +22.59 62.298 <0.001
eGFR[mL-min"'-(1.73 m*) ™, ¥+ 5] 107.34 +10.27 72.52 +13.51 22.906 <0.001

: DKD SHHEFR B G ; BMIL MR E 5% SBP SMIi4s ;s DBP METikE; TC A BB EEE; FPG Sh2s IR IMAE; HbAle MHELINLT 5 H;
mAIb SR U 5 Ser M IMLULEF; eGFR Al 8B /Nekigsd ;s 1 mmHg=0.133 kPa.
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Omentin-1 5 24 h JR#E H E H . mAlb. Scr 2 71 AH
X(P<0.05), 5 eGFR % IF # & (P<<0.05), 51
i TC. HbAlc JTCHI ARG (P>0.05). (3% 3)

W, Hra 2 AAE kR E AL EDKD SR &
oA

L 2 UM PR R & A4 DKD SR AS &, L TC,
HbAlc, 24 hJR & M % & . mAlb, Scr. eGFR,
eNOS. Omentin-1 Y SEIME Ry A A8 e ifF 172 R
Logistic [f1 5 43 #1, 45 R W78, 24 h JR & H & &= .
mAlb. Scr J&5Z 1A 2 BUBE R B E & 4 DKD i1l
[ I 2 (P<<0.05), eGFR, eNOS, Omentin-1 /& 3%
i) 2 7604 bR B & A DKD YR 7 IR & (P<

0.05). (F4)

A2 A kR B i eNOS., Omentin-1 7K
T2+ DKD & & 649 T 14

ROC £k % B, Ifil 75 eNOS. Omentin-1 — 3
I N 2 AUWE PR B B & = DKD 1Y AUC 435
B TIN5 eNOS. Omentin-1 4% [ B F ) 2 704k
JR 9 B # &E DKD ) AUC(Z=2.427, P=0.015;
7=3.017,P=0.003)., (£5.& 1)

it i

DKD iR 5 E I3, L HAEZE AT R
KRR T, DKD GE S SR W6, B B

&2 XHHRA AN DKD 4 HE 2 L7 eNOS., Omentin-1 7K AR (X +5)
Tab 2 Comparison of serum levels of eNOS and Omentin-1 between control and DKD groups(%+ s)
2H 5] %k eNOS(U/L) Omentin-1(pg/L)
X R 125 33.82+4.52 43.63£6.78
DKD #H 124 24.48 £3.37 28.75+4.42
18 - 18.474 20.497
P{H - <0.001 <0.001

4:: DKD BB BRI B EBE0; eNOS S P B B — 4 fL (5 liff; Omentin-1 SHMIEE 1,

%= 3 DKD HE I eNOS. Omentin-1 FlIfG RIS A S 5007

Tab 3 Correlation analysis of serum levels of eNOS and Omentin-1 and clinical parameters in DKD patients

e eNOS Omentin-1
{8 P1E {8 P1E

TC —0.152 0.141 -0.113 0.136
HbAlc -0.085 0.203 -0.173 0.105

24 h JREEFE -0.456 <0.001 -0.551 <0.001
mAlb -0.503 <0.001 -0.527 <0.001

Scr -0.497 <0.001 -0.495 <0.001

eGFR 0.523 <0.001 0.602 <0.001

Omentin-1 0.674 <0.001 -

1: DKD IR B ; eNOS SN Bz i — S8 AL & il Omentin-1 M MIEZ 15 TC S IHEEE; HbAle MHHLINLIE H; mAlb Jy R
H2E H; Scr 9 MLILET; eGFR b 1B/ Nakgid 4

F 4 2 2 BUERRYE B &4 DKD B2 E Logistic BIHHT

Tab 4 Multivariate Logistic regression analysis of DKD occurrence in T2DM patients
A& BfE SE & Wald {8 OR1H 95% CI Pl
TC 0.054 0.273 0.039 1.056 0.618~1.803 0.841
HbAlc 0.450 0.297 2.300 1.569 0.877~2.808 0.129
24 h JREEFE B 0.950 0.305 9.712 2.587 1.423~4.703 0.001
mAlb 1.104 0.413 7.140 3.015 1.342~6.774 0.007
Scr 0.976 0.324 9.075 2.654 1.406~5.008 0.002
eGFR -0.247 0.105 5.541 0.781 0.635~0.959 0.019
eNOS —0.365 0.117 9.747 0.694 0.552~0.873 0.002
Omentin-1 —0.346 0.124 7.818 0.707 0.554~0.901 0.005

4: DKD 8RS B B ; TC S RIREEE; HbA 1o MR INETER (; mAIb R E A F; Ser MIMALETR; eGFR Al /gl %
eNOS P J B — 4 fL A & TiF; Omentin-1 MIIEZE 1.
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x5 2 BRI B E ME eNOS. Omentin-1 KX DKD & A By Hi 41

Tab 5 Predictive value of serum levels of eNOS and Omentin-1 for DKD occurrence in T2DM patients

izt AUC 95%CI HWTE U (%) RS (%) ZIBIEE
eNOS(U/L) 0.882 0.835~0.919 29.60 77.42 82.40 0.598
Omentin-1(pg/L) 0.862 0.812~0.902 36.93 81.45 77.60 0.591
“HBA 0.942 0.906~0.968 - 92.74 80.80 0.735

11:: eNOS P R B — % fb A A i, Omentin-1 SHMIIRZE 1; DKD B IR B IES; AUC S 4R NI,

L0 A IR A0, 1 3 e 2 T 2L i e 0 B2 450007, 1
eNOS “BIKIEEZIGYT DKD f— 485 i,

o5 Omentin-1 J&— 7l 3 phy 22 57 1L A5 40 L4300

TG T, T AR e , S0t AL SR P4

0 0 TIRE, 2 S S0 R RIS AR, S s L

= B AR O LSRR R VIR, Song %51 B

" G IR 5 2 BEHIRAT/N B Omentin-1 3477, 7

L L A S PR 172, k3 1 2 4 AL

02 — Omeniy BT, BN B TR 0 BT

—msy 2 RUME PRI A IE AR 3 BB R H & Il Omentin-1

0 02 04 06 08 1.0 7K P, Omentin-1 7] 5205 2 BUME IR £ 2 40

15

:: eNOS 2 N iz B8 — 4 {2 A Tiff; Omentin-1 M % 1; DKD
PP B IS ; ROC 93218 TARRHIE Lk .

B 1 2 KRR & IS eNOS. Omentin-1 7KF
Tl DKD &4 #) ROC [&]

Fig 1 ROC curve of serum levels of eNOS and
Omentin-1 predicting DKD occurrence in T2DM pa-

tients

HldE . ik, B2 W KaHiRYY DKD B &
g,

NOS J&—Fh[a] T-fifg, A 3 FfiF %Y, eNOS J2&H:
Hh—FhE A, eNOS T 7E Ca™ K A5 R & F1ER F e
AL A, FEPU R PN J5 18 ] & 45 2R
ML R U ST R, eNOS P R AR 5
DKD (1) & H: % VI FI 5, eNOS JE K G894T £ Atk
AT EH I A 2 BUOBE PR R E & A DKD XU . A
R, el TiES IR R AT B oAl 5
ANERTE AL AN /NE A0 AR PERA 2, H eNOS 7K - [
1%, 63 LR 1Y eNOS FiM R ot el T
BRI ARG, L EPE R, eNOS 515
PTG IR B VA . ARWFIE 45 R /R, DKD i
H M eNOS /K 45 gl 2 BUME IR 8 i & &
i, #2771 eNOS £ 5 DKD & 4=, 43 #7J5 H 2 DKD
Ja& T PR I A e AR, A AE R D) g R A
eNOS 7K FEREAK, T eNOS EA N Bz T fie {40 3in,
A0 I AT 5K, I I AR, (A5 P R 20 e B

KGR I K . ANBIFSE 45 R B, DKD 5 I
78 Omentin-1 7K -4 PR.4l 2 FUME PRAR BB I 35 &
fi%, $27% Omentin-1 5 DKD i % 44 5%, Al fEJR
& DKD 854 PN B2 200 58 i R A8 Ak 0L T o, 4100
T Omentin-1 FJE Y, [#75 Omentin-1 7K F-FFAK
AW WS, 58l 2 RUBE IR B AL,
DKD # # Ifil i TC. HbAlc. 24 hJR & 1 F & .
mAlb. Ser K- 3 T+ 55, eGFR /K- E FEAIK, #2
7 DKD SBF AR R 5 Fn i . A G 53
M7, DKD B 11% eNOS 5 Omentin-1 7K 5
EAHE, L% eNOS. Omentin-1 /K5 24 h JR&E 4
7E Tt . mAlb, Scr 2 A, 5 eGFR 2 IEAHC, i
— R eNOS F1 Omentin-1 A] SELEAEAI B AE F #Y
KFR, HoEBH SR A G %I R .. Lo-
gistic Z [N Z 0 Hr W78, 24 h JR & A & & . mAlb,
Ser &5 2 AUBE PRI B3 A& DKD 1 faks A &,
eGFR. eNOS. Omentin-1 /2 5 i) 2 BUBE R J5 5 4
&' DKD By R4 A &, #2718 eNOS, Omentin-1 7K
ST 8 AR DR 95 HR 3 & A DKD A6 XU 38 i, 1 v
eNOS. Omentin-1 7K-F-7] GE/Z1HYT DKD AYH 77 ) .
ROC & /M1 B/, MMiL7E eNOS. Omentin-1 B4 T
I 2 AR R G 2 & = DKD ) AUC 7 0.942,
JFE A 92.74%, F5 5 A 80.80%, FHLIEA Tk AE
= T B AN, #2758 1L 7 eNOS. Omentin-1 X} 2 %l
B PR - & A= DKD A7 — 7 1Y T0 i, #2116 IR
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