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75 3% - B B 2020 - 09,2022 - 09 & B% Wit 1Y 2 DBE IR g
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L5 . T2DM B 17 nesfatin—1 HO—1 7KK T X% 1]
21, apelin K345 F X B8 240, H PDR 44 L& nesfatin—1
HO-1 7KF45AI%, T apelin 7K V455 . PDR ZH 440 5 1ST
= F NPDR £H (4.56+0.57 vs 2.05+0.29,P<0.05) ., #H3&:
ST 7R , DR B IS nesfatin—1 HO-1 /KF 541 M
JIEE ISI Y& A 56, 1T apelin 7K S 5 400 W B IST &2 1F AH
X, Z il H T AEFRAE #h 26 ( ROC) 43 #1 7, I 35
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Abstract

e AIM:. To analyze the correlation between serum
nesfatin-1, apelin and heme oxygenase-1 (HO-1) levels
and the severity of diabetic retinopathy (DR).

e METHODS: Totally 100 patients with type 2 diabetes
mellitus (T2DM) who were admitted to the hospital from
September 2020 to September 2022 were selected. They
were divided into non-DR (NDR) group (35 cases),
nonproliferative DR ( NPDR) group (33 cases) and
proliferative DR (PDR) group (32 cases) according to the
condition of fundus lesions. Another 30 healthy individuals
who received health check-ups in the hospital during the
same period were selected as the control group. Serum
nesfatin-1, apelin and HO-1 levels in each group were
detected, and panretinal ischemia index ( ISI) was
evaluated.

¢ RESULTS: Serum nesfatin-1 and HO -1 levels in the
T2DM patients were lower, and apelin level was higher as
compared with the control group. The levels of nesfatin-1
and HO-1 in the PDR group were the lowest, while the
apelin level was the highest. Panretinal ISI in the PDR
group was higher than that in the NPDR group (4.56+0.57
vs. 2.05£0.29, P<0.05). Correlation analysis found that
serum nesfatin - 1 and HO - 1 levels were negatively
correlated with panretinal ISI in patients with DR, while
apelin level was positively correlated with panretinal ISI.
The receiver operator characteristic (ROC) curve analysis
found that the areas under the curves of serum nesfatin-1,
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apelin and HO-1 for predicting PDR were 0.842, 0.833 and
0.807 respectively.

e CONCLUSION: Serum nesfatin - 1, apelin and HO - 1
levels are closely related to the severity of DR. Dynamic
monitoring of serum nesfatin-1, apelin and HO-1 levels is
important for the early detection of PDR.

e KEYWORDS: nesfatin - 1; apelin; heme oxygenase - 1
(HO -1); diabetic retinopathy; retinal ischemic index;
correlation
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HHI, 8 PR s 0 H & 2 BUBE PR (type 2 diabetes,
T2DM ) B H I A %2 95 5 S 2 A0 B Ik 34 HL ok IR
I AL I JE 95 A% ( diabetic retinopathy , DR ) NERIFREIEZ
—, DR A9 5= 5 38 0 AR S B It B SO A Tk
Ko A IS T2 R, AT 43 o AR 38 58 P DR ( nonproliferative
DR,NPDR)  # %8 ## DR ( proliferative DR, PDR) "', H:
PDR A SR E MG T B, H 2 B0H , X AR 1 L
AR HETXET DR I &5 A EAR & s AL i ok
WA, A ks S e PDR iR h BLAT B R 1 e A
B E ST 8 — 1 (nesfatin—1) | Z AKX (apelin) 1EH
BRI RE DT A 25 T2DM 45 2 A5 9500
apelin J& T Il & Bk R ZARAH G 1, 25 0L M I P {2 4
R 8 N 1A BT A 4 ad B apelin 2 FH AR D 240 A 43 306 1 25
FIBT, FE AR A 02247 2R 8 IV 28 B AR RE S g T 38140
HEE MM, M4 K A5 M -1 (heme oxygenase — 1,
HO-1) J2 M £1 2 AR i A v i R S 1, R 1 21 R 5% 1k
WURERZ  HA PR RN PR AL B & 5145 5o 240 i 4
T-ZFh 40 P8 37 V6 . B 5% & B, nesfatin — 1 apelin |
HO- 135 M A FaAs A0 M bG 58 I8 1= HLAAR 9 0 S 9% I
N A R B A B R A VI R 5 DR AT
R, AWFFE B A BT LT nesfatin—1 ,apelin HO-1 5
DR S A0 Do 5 g i, it 8 7 R DG
1 R *E
1.1 348 HEH 2020-09/2022-09 5 M EE R K24 E BE
B 22 T e B B PN 4 W RIS /9 T2DM. f8 55 100 1), i
IR JP 55 A2 55 5L 43 24 IS DR (NDR) 41 (35 4]) \NPDR 4
(33 ) \PDR 41(32 f4i]) , A9 AbRHE: (1) DR A&
76 T2DM 1ZWibR i, 225Gk A0 2 Ry JC R I S0 28 K
HAbIF & E , NPDR 21 F1 PDR 41 58 F 4454 T2DM I &
DR 2 Widn ", 2 BRI D6 5 R BRAT B B AG A 45
12, Horf PDR 9V ~ VI ; (2) TR RSB e &R
Gipdn , H A M HE8OE R 5 (3) IRIRIEH ; (4) IR R
I RSBV S A, HEBRBRUE . (1) BEAE A 20 M 25 il 5 5%
S ZE I R T s 5 (2) B IF S8R R B X
SEAGHLLBNT O MR 5 (3) B IFERSN DR Y HABIR
BRI (N OGIR A 2 B 48 ) SR IR 8 Tk A R
() G I E O E IR 2 (5) BV B oE R
WL Lot S A A TR T AR B AT R AR 30
BIFE J 0T BEZH  HERR ™ 510 B DI RERR S & . AR &R
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B A R ZE 51 23 WAL UE , BT AT D 58 X G2 By 0 AR i 5 1 175 [
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1.2 Fi&
121 BEAEFRRE WESATREXN ZHEATR, 4
FRAEWE | B BT R g B T2DM o AR A I i R (U
AR5 EPIRIE) .
1.2.2 MAENIBFRET AR LR 100 5T
WH i RS E K L SmL, BT RO A, B L B R
3 000r/min#5.C> 10min , B_FJ2 L35 734 W6y, Horh— 1
TAr B 5E M | I NE $5 B, 53— 1 PRAF T - 80°C UK AR
T, G S 52 R i SR P IO S 0 4SO 2 A I af A
(fasting plasma glucose, FPG) . %& /& 2h Ifl. #¥ (2 hours
postprandial blood glucose,2hPG) s R4 LC-4000 &%
TRAH € 35 A3 LA ey 80U AH € 3% ik T 7 Ak i 20 2R B
(hemoglobin Alc,HbAlc) /K ; R A Mindray 4 H 341k
SIHTA LA 4% — 20 kW 5 % B2 i 2R IR [ B ( high
density liptein cholesterol, HDL-C) K% B ig 25 A A & A
(low density liptein cholesterol, LDL—C ) 7K *F; >R F 8 fL. il
O H I = BE (triglyceride, TG ) | &L B [& B ( total
cholesterol, TC) 7K 3F; 3% FH B BX 4 72 W i 48 46 ( enzyme
linked immunosorbent assa, ELISA) il 52 Ifil 7§ nesfatin — 1 |
apelin HO-1 K
1.2.3 LML MFEEIEME R Image J A 2.0.0 kA
T3z m DR & A IR 26 R L4 & 5 (ultra
wide—field fluoresceinangiography, UWFFA ) [&] 1% A )
M5 R TCHETE X, 27 SCHR [ 7 v 19 07 86 ) I L BBy
Ht AR5 0 10 15mm B [R1C B B 00 A543 A s A
| F IS B R W 2 YRIBCTIE, T XN Y
LI Bk 1L 45 %5 (ischemic index, IST) , ISI = JCHE v X 40 ¥
I T AR/ AT A0 AL DR TR, e 28 LA W v BT Bz
P25 IS A R 4 LI 1S,

it ef oM R SPSS 23.0 B3 Bl #1881t
ShFE, THECEEL n TR A LR XGRS, TR T
B R 507 25554k, DL a s T KIR P4 ]
AR AN RS o G0 5 2220 B] F R R B R 05 22 47
B, dH B — 45 W L4 LSD— K5, AH &M 43 Hr ok
Pearson A 1T, 28 52 80 TAERFE 28 (receiver
operating characteristic, ROC) 7M1 4 WL H5 45 X PDR 19 7
MM E, P<0.05 H2EFAGEI#E X,
2R
21 EEMRMFEARTRLE WAL AFE
U AR B S A I SRR BT R 25 S Y e g it L
(P>0.05) ,{H NDR #44 .NPDR 41 .PDR 21 £ #% T2DM Ji% 72
ZFRAGIFRE X (P<0.05) WK1,
22 EHEMRAMKMAENIBIRILE VUL X R & T
AR A FE iR K T 22 S5 ¥ Ge it 5 L (P<0.001) , Horr
PDR 4 FPG 2hPG .HbAlc  LDL-C TG, TC /K3 &, T
HDL-C 7K~V f ik, & 2H 0] W P LA 22 R A Ge it e i X
(P<0.05) ,W#E 2,
2.3 FAMR I K M F nesfatin—1 F0 apelin & HO-1 7k
FEEbE  DUZHBFFE X BT nesfatin—1 | apelin . HO-1 /K-
ZRWHE G E L (P<0.001), Hf PDR 41 if i
nesfatin—1 . HO-1 A FFAK, i apelin K F s, 45 4L al
P P22 S A it 8 L (P<0.05) L3 3,
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1 MAFARHSGERERER
L3 - B4 ) RIS ﬁibﬁ%#ﬁ%’& ] €N ] aF ik TZ?M R WA R
() (X%s,%)  (X%S ke/m?>) (X£S,mmHg) (XS mmHg) (xxs,a) (F)  (#)
X R4 30 16/14 56.98+5.83  21.27+#226  126.59+13.45  76.87+7.59 9 7
NDR £ 35 20/15 58.04£5.69  22.03+2.25  128.67+12.34  77.45+7.93  2.35+0.26 11 8
NPDR £ 33 17/16 55.92£5.81  20.78+2.34  127.55+13.49  76.28+7.86  4.18+0.45" 9 6
PDR 4 32 18/14 57.07+5.76 22.0+2.23 126.18+14.27  77.69+£7.57 7.01+0.75>° 10 7
X2/ F 0.273 0.766 2.374 0.229 0.217 677.975  0.175 0.315
P 0.965 0.515 0.073 0.876 0.884 <0.001  0.982 0.957

R IR2H ARG % " P<0.05 vs NDR 41;°P<0.05 vs NPDR 4 ,

F2 MAMTEI S MELIEFRLE xts
211531 %0 FPG(mmol/L) 2hPG(mmol/L) HbAle(%) HDL-C(mmol/L) LDL-C(mmol/L) TG(mmol/L) TC(mmol/L)
XiF HR2H 30 4.67+0.48 6.41+0.65 4.23+0.45 1.69+0.19 2.48+0.26 1.63+0.18  4.31+0.45
NDR 41 35 7.16+0.75" 10.42+1.18°  6.94+0.71° 1.58+0.17° 3.19+0.35" 1.95+0.19°  4.960.51°
NPDR #H 33  8.59+0.87"°  11.64+1.26"°  8.77+0.89*¢ 1.35£0.15"° 3.71£0.39%°  2.23£0.24"°  5.24+0.56"°
PDR #H 32 9.43+0.96"° 14.55+1.49%°° 10.15+£1.13%°  1.18+0.14* 4.52+0.48"°°  2.68+0.29° 5.92+0.63"°
F 215.197 247.576 290.888 62.329 160.488 118.326 47.076
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T R AR AN " P<0.05 vs XTHRZ ;°P<0.05 vs NDR £ ;°P<0.05 vs NPDR 4,

*3 MAFRITEKMFE nesfatin—1 #1 apelin & HO-1 7K ELLE] Xxs
205 %L nesfatin—1( ng/mL) apelin( ng/mL) HO-1( mmol/L)

X HEZH 30 1.53+0.16 2.10+0.23 50.13+5.24
NDR 4 35 1.30+0.14° 4.18+0.45° 40.77+4.18"
NPDR #H 33 1.07£0.15" 6.49+0.67" 34.65+3.57"
PDR 41 32 0.98+0.11%° 9.12+0.95"° 26.78+2.75
F 95.452 711.124 187.639
P <0.001 <0.001 <0.001

T AL AR &, P<0.05 vs ¥R ;°P<0.05 vs NDR 41 ;°P<0.05 vs NPDR 41,

24DR 2E2VMEEEMAEELLE NPDR 41 .PDR 4
SRS IST 43591k 2.05+0.29 4.56+£0.57 , 2% A4 i iT2#
B (1=22.477,P<0.001)
2.5 XM Pearson MLV MIZE R Bn, DR B #H
M3 nesfatin—1 HO-1 7K %5 FPG HbAlc .LDL-C 7K.
T2DM Jp5 i S 440 I i TST 349 52 67 AF 5%, 1M 1ML 35 apelin 5
FPG .HbAlc .LDL-C/KF- T2DM 5 5 K 4> L i 1ST 44 5%
IEAHSE, LR 4,
2.6 I & nesfatin—1 # apelin & HO-1 7k E Xt PDR #J
M E M nesfatin—1 .apelin [HO-1 #ijlll PDR SONiHESS
TS5 0.842,0.833,0.807, B 43 1k 0.84
0.77.0.79, %% 5 8 73 51 2 0.81,0.78 ,0.72,, Ilfs FLAE 43 531
0.97ng/mL .8.26ng/mL 26.15mmol/L, W 1,
3itie

DR &AL A5 S AL 8 A PR T 2 0w
MLY% nesfatin—1 apelin J&#7 i & BLAY Fh R 7 40 Bt -0 1) 40
ML 7, 25 g 5 KT A i R, HonT 5 0 o g i R A
ELAE R TR X6F M DR A ek ot A s AR kS AR RV AR DY A
TR I, B4 K it NRF2/HO - 1/NF -«kB 15 5 18 B %f
DR AL R AE S A B 55w, P U M B Ak I
T EEECTE JE T e A A0 R A% P ) Bt A AR R I T 4 (anti -

oxidative response element, ARE) 254, 383 HO-1 % T
TP 7 4 5 v AR RS 4 R B TG T
nesfatin—1 ,apelin HO-1 5 DR KR FRREMRE D
ARE5E & FH, T2DM B M7 nesfatin—1 HO-1 7K F
T X BRAL 1M apelin 7K P55 T %5 B 20, H PDR 41 ifil 1
nesfatin—1 . HO-1 7K 1% , ] apelin K ,PDR 04
PR 1ST 5 F NPDR 21, 5 Dai % 308 (4% b s 284
I3 FN B 38 4K nesfatin — 1 ¥& B2 AL, Jo )2 PDR B3
nesfatin— 1 ¥ & S IR A 57 25 SR AR AL, 26 B DR B8 35 17
nesfatin—1 HO-1 Kk, 1M apelin B Rk, A0 R IR i
MAZE ™5, Sun %[14] Eﬁ%ﬁfﬂ,nesfatin—l TE B 45 4 b
VSR FTHY SR ARPE~19 20 3% 3 -1 i 54 | S8 AL 1 3
AN T, NF-kB/NLRP3 4 /IMAA 5 9 0% e 1
BRGEED B1(high mobility group box 1 protein, HMGBI )
(IR AT B nesfatin— 1 4], B AN HMGBI 1o 3 3% Al &6 7
THBRFH nesfatin—1 52 NF-kB/NLRP3 RAE/MA ik 12 5
1%, % M nesfatin—1 7] 3@ i % 75 HMGB1 ) #l NF - B/
NLRP3 SAE/IMASE S 10 , I % ARPE-19 40 g & #5 {7
AR R RS 3 1Y RAE AR I SO AN L T B
FAE RIS KB, LI nesfatin—1 15 DR ) % Ji& 5 of g 52
TR, Z R E 45 R R | nesfatin—1 25 DR AU $ 44
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&R 4 Pearson lHEMESTER

5] Ei=LD FPG HbAlc LDL-C T2DM 3 AP 1S
NPDR 4 nesfatin—1 -0.438" -0.379" -0.299 " -0.377" -0.397"
apelin 0.366 " 0.318" 0.307" 0.412" 0.422*
HO-1 -0.328" -0.407" -0.402" -0.398" -0.359"
PDR 4H nesfatin—1 -0.513" -0.442" -0.357" -0.397" -0.613"
apelin 0.419* 0.463 0.388 " 0.422° 0.516°
HO-1 -0.407" -0.521" -0.476" -0.467" -0.387"
E. * P<0.05.,
1.0 i FIFEINAE DI AR K T2 5 TR (20 D e 40 344 4 B ot 4
s estatic o TE B, Wit M55 PN B2 32 1000 P8 186 M, 90 o J dfe o, 7 38 o
0.8} aRelin apelin WSCZ L85 01 P94 5%, &F 9 100716 D39, 5 B
—5%4 A LAEVEE ' HO-1 fE 2T S ] 3k | RAE
RN =R AR @& I ISR A PN | B S (A O
2 0ff Y3 PDR S VAP 730 LR /K P8 3 0 ok SR 3 e 3
E W 05 I B T A 3 DR P38 O 5 HO-1 5T
041 H_EIAE OIS A e &AA S HO-1 ik |
AR, AT I 45 R B, MLIE nesfatin—1 .apelin HO-1
0.2l B PDR 19 ROC #ZE T IR 73 53 0.842,0.833,0.807,
J Il LAH 43 31K 0.97ng/mL 8.26ng/mL 26.15mmol/L, 5 Wu
PGB ZE AT, nesfatin—1 2 R 5 2 19U W K
%90 0.2 0.‘? #i#rgl.ﬁ 1.0 0.8 BEAEAF ST & B, nesfatin— 1 BEH hl & AK (AR A i i, 3 0
IR

1 Mm% nesfatin—1 #0 apelin & HO-1 ¥l PDR # ROC
Bk,

. PDR W& 45 I 2 A7 K, apelin (52 K )& APJ
PRV RE S PR TC A, 7 40 D0 PR 1 200 B 348 7 0 A 1L 45
B FEH A apelin 25, i URPRZS SEO0E AL 7= P 7E 4L 1)
Ji6E SRR BEL RS S AL ) 5 G 4 A ) ) 936 , 5 | & 4L, T
190 58 I G 290 L R 4 25 fiT apelin 635 B M MK 5 0
AR B I apelin = KF- (HO-1 fiK/KF4 PDR )
fa b 2 L7 apelin . HO-1 7KEA60 45 B F WU DR 43
R B 3B, DR A& MLE apelin /K BT+ 5,
apelin = 7KKk 5 DR k4L i RZEUIM G, S5
ZEIOURGE  apelin AT EZ 5 DR &£ & B, apelin 1] g 764
AeACut B F P oy | R EAE R, L apelin ] HE X
54 DR —E i FAEH] . HO-1 W2 H A A& Bl
SRS IE A, XHRPRIREE B 32, TERE N 7 A
N BRI A 2R N RIE S T, HO- 1 3RIAH R, &R
W S A4 1 S 0 A bR i Y IR DR A R AR
WAH—EXLR,

AW 5T, M Sk 4 M 45 R o, DR ORI T
nesfatin—1 . HO-1 K¢ 5 FPG .HbAlc LDL-C 7K . T2DM
SRS 2 UM G I apelin 7KF-5 FPG HbAlc LDL-C /K
- T2DM JFi 35 5 TR AR G, MR R S 2 T 45 A
AT K I PDR 2H 4 TiUAH OC 2 5048 X {H 22 7% T NPDR
20, #E7~ PDR A ML nesfatin—-1 . HO-1 .apelin K520
PO JEE IS (R AH DG PE S B b R IR E DR i 748 1 Jie U H
KN PDR J5 , L7 nesfatin—-1  HO-1 .apelin K5 Mk
AEFEFR (T2DM g T K WA 100 J5E dgfe 1l e 8 ) A G 1 B I 3%
nesfatin—1 & — T B 5 B AR SCHR 2 22 ik, HAE R Fe il |
Jili 155 2 5 U, AR W R BRI SR TZ 4
i, 5 DR TG R A B VIR IEH BT, apelin
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PO B AN LA Ca™ MiE ELEEVE R FIE D B 4 M
HEJE 5 223 Wb, apelin W]k A 10 240 6L 1R, el A4 A 77 20
L5304, apelin 383 7F P 00 0 A5 7 M WL 25 1 FE £
T, WA Ang— T AUZRIE LR EIRZE i Ang- T /-T2 H0
SERERE AL 3 B H 197 . Huang 2577 &3, HO-1 5K
L DR K2R K JEA O, ATAENIRYT DR AHE AL, DRI A5 46
WM nesfatin— 1, apelin, HO -1 X} PDR A — & (1) il Yl
IXIENS

i B OARWEGE &K P DR B & (LW nesfatin—1 HO-1 &
IRFRIE 1M apelin & 3RIA , JLIHIEFE PDR M85 X i 22
S E | HIM% nesfatin—1 .apelin [ HO-1 5 241/ i 1SI
HAAH G, 16 & R Il nesfatin — 1, apelin , HO — 1 X
PDR HA — & Bl A .
SE 30k
LT, B0, SRR JRAETE ZNT = BEERIRE T AL JEE P 1 4
HOTE M VEGF ik s, g Rk 225 2020;48(2) 1 155-159
2HIE, RHk, K IE. DUEZZRXT 2 BLE IR/ BUIE PRS0 ) RS0
AR, g R R 2AR 2020548(4) :382-385
3 Bk, FRE, AL, 4. B2-MG Hey.Cys—C il 75 2 #UBE IR
LR A 2 W BN, 42 T2 W0 53677 7= 3& 2020512(6)
818-821, 826
4 Adki KM, Kulkarni YA. Potential biomarkers in diabetic retinopathy.
Curr Diabetes Rev 2020;16(9) :971-983
58, KRR, 258, % HO-1,LXA4  Apelin 74 IR 9% K BRIl 74
LI I g 2R R R AL RIS 2019;41(1) :48-52
6 MR 2 S Wl PRI 47 2 0 I IS 20 2 2. 8 I s 400 1) o5 4% B
LRI, PAERIRAE 2L 2018;10(4) :241-247
TAHE, BRIRAE, B0, A5 BRI S A5 43 2K 5 400 1) e 1
B SCPE A, TR AEIR I 23k 2021;37(10) - 784-789
8 10#, 2R R 23G PPV HE-A T OB IR B BE 44 PDR (88 73800
T3 i i R AR F s m . [ PRARRL & 2021;21(9) :1607-1611
9 P, A, B IRRHOGEC G D RS AR i S R Bk S PTIR YT M
PR PO 7 S0 2 A AR T LI PR 52 FH S 2% 201859(2) :40-42
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