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Bl AR AR BT ASURI 1l 3 A A B b, T T ELISA YA A DU 1 3
DHEA Epo Al VASH-1 7K i Fi| Pearson #H 523 #7 1L
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1.5 DHEA Epo F1 VASH-1 7K Fjlt J2 Bk 512 W PDR F)
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Abstract

¢ AIM. To investigate the relationship between the levels
of serum dehydroepiandrosterone ( DHEA ),
erythropoietin ( Epo), vasohibin -1 (VASH - 1) and
diabetic retinopathy (DR) in patients with type 2 diabetes
mellitus (T2DM).

e METHODS: Totally 185 T2DM patients ( 185 eyes)
treated in our hospital from April 2021 to March 2024 were
selected and divided into T2DM group (102 eyes) and DR
group (83 eyes) based on whether retinal lesions
occurred. DR patients were divided into nonproliferative
DR group (NPDR, 47 cases, 47 eyes) and proliferative DR
group (PDR, 36 cases, 36 eyes) based on the severity of
their lesions. Fully automatic biochemical analyzer was
used to detect serum biochemical indicators. ELISA was
applied to detect serum levels of DHEA, Epo, and VASH-1.
Pearson correlation was applied to analyze the correlation
between serum DHEA, Epo, and VASH-1 levels and the
severity of diabetic retinopathy. Logistic regression was
applied to analyze the factors affecting the occurrence of
DR. ROC curve was applied to analyze the diagnostic
value of serum DHEA, Epo, and VASH-1 levels for T2DM
combined with DR or PDR.

e RESULTS: Compared with the T2DM group, the DR
group showed significantly increased DM duration,
fasting blood glucose, uric acid, creatinine, and Epo,
while DHEA and VASH-1 levels were significantly reduced
(all P<0.05); Compared with the NPDR group, the PDR
group showed a significant decrease in serum DHEA and
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VASH-1 levels, and a significant increase in Epo levels
(all P<0.05); the levels of serum DHEA and VASH-1 were
negatively correlated with the severity of DR, while the
level of Epo was positively correlated with the severity of
DR (all P<0.05); DHEA and VASH -1 were protective
factors against DR, while Epo was a risk factor for DR (all
P<0.05); the AUC of serum DHEA, Epo, and VASH-1
levels alone and in combination for the diagnosis of T2DM
with DR were 0.804, 0.797, 0.805, and 0.903, respectively.
The combined diagnostic value was higher than that of
single diagnosis (all P<0.05); the AUC of serum DHEA,
Epo, and VASH -1 levels alone and in combination for
diagnosing PDR were 0.852, 0.850, 0.841, and 0.946,
respectively. The value of combined diagnosis was
significantly higher than that of individual diagnosis (all
P<0.05).

¢ CONCLUSION ; The levels of serum DHEA and VASH-1
in DR patients are clearly reduced, the level of Epo is
clearly increased, and their levels are closely related to
the severity of DR patients; therefore, combined detection
has higher value for T2DM complicated with DR or PDR.

o KEYWORDS.: type 2 diabetes mellitus; retinopathy;
dehydroepiandrosterone ( DHEA) ; erythropoietin (Epo);
vasohibin-1 (VASH-1)
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$ IR 9% ( diabetes mellitus, DM ) 2 — Ff LA 2 i 0% 4 45
TER PP 205, B8 L 90% 1 DM J2& 2 U B% JR 9 ( type 2
diabetes mellitus, T2DM ) , H# [ 5 A0 M I 95 28 ( diabetic
retinopathy , DR) J& T2DM $5 % UL B9 S il 45 IF R e 2 — , Al
SRR RN B S R R T
TERITF IR A BRI, IR IS AS A R AL, 2R T DR 12 W
FNGYT . B, STz N T DR i Fi2 Wi 2k
YIbREPIXT T 0% DR BT, BRI e A R
BB S FEMERR ( dehydroepiandrosterone , DHEA ) J&—Fii
FEEH B bR R S R OA i - B Y PN I IS [ IR
R, HAMERY FEPCE RN TR | ez iE R
PURSEMEM™ . 76 DM BCHIF SORE T, Bt 8 AR i A O
RARE Y 0008 TR A A0 A M AR 7 A SR O TR P AT
RAESE , DHEA 7T LLid o8 505 N 5 200 i B | 300 1 58 5 A
WM EE SRS S DR kAR RED . fRagi
A= W Z (erythropoietin, Epo ) & —Ff H 5 I 7 25 (9 38 1l A=
PR, A FELL A 4 AR 8, AR ot i P R R o J
A 1A DA SRR I A B A e AR R R AR He S5
58 &8, Epo 7 DR h3&ik i, H 534554 DR(PDR) &
BASEI IS EIEARDC, BATVEN PDR BUS AEWbRaE )
FNAYFHE AW Sy A AR UM ) & 1 (vasohibin -1,
VASH=1) & —Fi%T P Bz 248 e il 7 A= i B 7 454 T
BT T e S e 22 e DR 4000 ) L A8 A S BEL DR o A A
P B & R R B Y, AT WF 9T OE 52, T2DM B
VASH- 17K - 5 % Az 100 190 B0 725 (1 XU 28 0E AR O

H 4% DHEA Epo fll VASH-1 ¥J5 DR 9 % JE 17 7E — & Bk
% ,{H DHEA .Epo Fl VASH-1 & %F DR B2 Wi RE 4 A
WIRf, PRI A B 728 T DHEA [ Epo Fll VASH-1 7&
DR K Hp 5 A B2 vh 2 Wi A8, LU DR 5 12 8
T FNIGTT B AL HT i SR B R 1%
1 g AE
1.1 3§ BEHR 2021 4F 4 H £ 2024 4 3 H TAREIRIT
T2DM & 185 {4 185 MY, MR 275 % A= 1 M s A8 10 43
7 T2DM 41 102 5] 102 HR 1 DR 40 83 141] 83 HR , Jf¥f DR
R g 7 7 R R 0 Ay o A B A ) DR 4
(NPDR 45,47 151 47 R ) 71 PDR #H (36 1] 36 HR) . 24N Abx
M. (1) T2DM 54 (2 BB PR h BE B iR 1R s ) 2 Wi b
e (2) IR TR 4, HEBRARIE: (1) 1 BUBEIRIN & (2)
HE DM I RAEH 5 (3) HEMRFREIE A ; (4) TRIE R G
R RS R (5) I VB E YRR ; (6) BT
PRGN M4 RS IR R GERH ; (7) B T2DM
A A Y 20 W R GE B 5 (8) NN SRS p S A HE
FEAACPZE 0L o b i f5 37 (1S . JRY -2021-0301) ,
2 5H MG EIERES,
1.2F#E REFASHSHEWSBE#HKIN S mL, T
TGL-16E.L>HLHF . (3 000 1/min, 20 min) J&, T 4 C#
130 min, 538 BRI, R AF T -80 CHRrll, WA
5% 0 RECRE, {8 B URIT-8401 4 A 3h4E 1k 20 iYL
X AR E B (TC) | H 0 =g (TG) | v % 5 A 8 A AA [ s
(HDL-C) % B 45 1 AH [ B ( LDL-C) 25 B I b
A 218 P LI R PR 2 55 48 Bn 2E A7 R, £ FH ELISA ¥
K60 1L % DHEA  Epo #11 VASH—-1 /K3, SZEGHA/EANE .
T AR AR IR ol s T LA S ML A TR AT I A e
PRI, 37 CIRE 60 min, 7 WA, VeI 2 VR
50, I AFNRATE 37 CROE R 15 min, & 11
i, T Infinite F50 2 J)REEF IR A I OB RE
Beit2f o Mr Al FH AR SPSS 25.0 %R AT 88312
0T, TR PRI Shapiro—Wilk #; 56 8\ 4 & 1E &40 10
B AR A5 HE 25 6, AL ) BB ST ¢ R 3, 114K
BRI (%) T, 4 18] L3R FH X K656, {ii i Pearson
AT 1L 7% DHEA  Epo A1 VASH-1 /K5 DR J5 1%
TREE B AHCE . (87 Logistic 81V 43 840 DR & A= 19 A
£, i ROC L5 #rifiLiE DHEA Epo fil VASH-1 7K
X} T2DM 49f DR L& PDR 192 Wi i, & I Delong K
B ROC &L T, L P<0.05 N2ZERH G
2R
2.1 DR4A5 T2DM A —#& & # W & & DHEA # Epo
B VASH-1 K FRILL % DR A RYTES AR BMI & Il
J W MRS AR s TC . TG . HDL-C ,LDL-C FUBE Ak ifi 21
HEAS T2DM 4 A L, 2 7Kg= & L (% P>0.05),
DR 211 DM JR 2 25 I (bd PR BR LT i Epo BERT
T2DM 41, DHEA F1 VASH-1 7K 2 % T T2DM 4 (1
P<0.05) , WL 1,
2.2 NPDR 445 PDR 4 1f1 ;& DHEA #1 Epo & VASH-1
KERELE NPDR 45 PDR 4PEN] AE L 2= H T
it 235 L (¥ P>0.05), NPDR 4 Il % DHEA 1
VASH-17KF 5 2 & T PDR 41, Epo /K °F i 3 /it T PDR
2H (#4P<0.05) , W2,
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2.3 If1j% DHEA #1 Epo % VASH-1 k£ 5 DR £ &R 5
FEERENHEXMES IS DHEA 1 VASH-1 K5
DR B E RS ™ E AR R U OC (r=-0.438 ,-0.519, 3 P<
0.001) ,Epo 7K°F-5 DR f8 W 1f /™ H AR E 2 EAHC (r=
0.476 ,P<0.001) ,

2.4 Logistic EFH T &0 DR R EMEZE  iHRER 4
1% BMI 2R 2« £ 5, L) DM S5 2 25 18 b R R L
fif .DHEA .Epo fil VASH-1 & H 78 &, Ll T2DM & 25
K DR(H=0,2=1) NHAZEIHIT Logistic [11IH 57,
1511 DHEA 1 VASH-1 7K F-Ft = &5 M DR & A= 1) 4
K2, Epo /K- Fh i &R0 DR & A4 9 fa B K (8 P<
0.05), W3 3,

2.5 ROC ®i % 4> #7 15 DHEA #1 Epo & VASH-1 7k F
Xf T2DM & 3 DR K2 Wi M & 174 DHEA Epo
VASH-1 7K~F-i2 i T2DM 45 Jf DR ) AUC 43514 0.804

(95% CI:0.741-0.867) .0.797 (95% CI:0.735-0.860) 7l
0.805(95%CI:0.743-0.867) , B {E 73 3] K 187.84 pg/ml.,
13.11 mlU/mL H1 415.62 ng/L, = F B 42 W1 AUC Ky
0.903(95% CI:0.861 —0.945) , B i i F = % 52 W
(Z sgprrmpn = 2.549, P = 0.0115 Z_ppp = 2.730, P =
0.00657 e yrons =2.524,P=0.012) , WL 4, & 1,

2.6 ROC i 4> #7 1175 DHEA #1 Epo & VASH-1 7k
%t PDR B2 {8 17 DHEA Epo #il VASH-1 /K-
12 PDR 1Y AUC 43 %11 0.852(95%C1:0.772-0.931) .
0.850(95% CI:0.771-0.929) 1 0.841 (95% CI:0.757 -
0.925), # W {5 & 159. 05 pg/mL. 14. 61 mIU/mL FiI
350.13 ng/L, = H B G2 Wi 19 AUC h 0.946 (95% CI.
0.904-0.989), Ik & 2 Wr 4 {5 91 & & F 2 0h 2 Wi
(Zsgrrompn = 2.020, P = 0.043; Z ., =2.103, P =
0.0355Z -y yasns =2.174,P=0.030) , W3 5,14 2,

&1 DRAS5 T2DM H—#ZF LUK IMi%F DHEA 1 Epo & VASH-1 7k F &Y LE &R

— BTk DR 4 (n=83) T2DM £ (n=102) X2 P
PEAN B %) ] 48(57.8) 52(51.0) 0.865 0.352
AR (X£s ) 57.87+8.44 55.94+9.25 1.468 0.144
BMI(X%S kg/m”) 26.15+3.08 25.87+3.62 0.559 0.577
T L (B, %) 32(38.6) 34(33.3) 0.544 0.461
W R 5 (6], % ) 22(26.5) 21(20.6) 0.898 0.343
R (i, %) 26(31.3) 27(26.5) 0.528 0.468
DM 5 (X %S ,a) 11.28+2.55 8.66+2.12 7.631 <0.001
TC(X%S, mmol/L) 4.88+0.64 4.72+0.68 1.634 0.104
TG(X+S, mmol/L) 1.58+0.32 1.52+0.28 1.359 0.176
LDL-C(X£S ,mmol/I.) 2.95+0.43 2.86+0.37 1.530 0.128
HDL-C(X %S ,mmol/.) 1.060.19 1.09+0.21 1.008 0.315
25 18 MW (X £S , mmol/L) 7.39+1.32 6.98+1.05 2.353 0.020
BN 2T B 1 (X£S,%) 8.56+1.85 8.49x1.90 0.252 0.801
JRER (X %S, pmol/L) 294.55+45.82 276.08+50.09 2.591 0.010
JILF (X %5 | pmol/L) 61.53+9.85 58.59+8.97 2.122 0.035
DHEA (X %S, pg/mL) 164.98+38.37 211.77+46.42 7.361 <0.001
Epo(fcis ,mlU/mL) 14.13+£2.78 11.79+2.36 6.191 <0.001
VASH-1(X%$ ng/L) 376.95+85.61 514.27+116.35 8.957 <0.001

%2 NPDR 45 PDR 4% DHEA 1 Epo & VASH-1 /K #Lb & xS
2H 5 ik DHEA ( pg/mL) Epo(mlIU/mL) VASH-1(ng/L)
NPDR #1 47 185.07+29.56 12.56+2.02 428.31+71.58
PDR 4 36 138.75+24.14 16.18+2.36 309.90£62.68
t 7.647 7.520 7.876
P <0.001 <0.001 <0.001

< 3 Logistic [EJF 5 #T#M DR £ £ R E &

K% EVEEY 3 FrifEiR 2 Wald X P OR 95%CI
DM Ji5 7% 0.460 0.254 3.279 0.070 1.584 0.963-2.606
23 i v 0.701 0.376 3.477 0.062 2.016 0.965-4.213
JRIR 0.817 0.448 3.323 0.068 2.263 0.940-5.445
LT 0.675 0.381 3.143 0.076 1.965 0.931-4.146
DHEA -0.583 0.227 6.605 0.010 0.558 0.358-0.871
Epo 0.567 0.231 6.025 0.014 1.763 1.121-2.773
VASH-1 -0.368 0.127 8.404 0.004 0.692 0.540-0.888
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*4 ROC Mz #riliE DHEA #1 Epo &% VASH-1 kK Ext T2DM & DR IS BT &

A5 i AUC 95%CI T {E HURIE (%) PR (%) Youden $55(
DHEA 0.804 0.741-0.867 187.84 pg/mL 83.3 66.7 0.500
Epo 0.797 0.735-0.860 13.11 mIU/mL 77.4 69.6 0.470
VASH-1 0.805 0.743-0.867 415.62 ng/L 79.8 76.5 0.563
—HWE 0.903 0.861-0.945 - 75.0 92.2 0.672
£ 5 ROC HiZk#a#riniE DHEA #0 Epo B VASH-1 7k F3¢ PDR B2 B/ &
i AUC 95%CI T TR (%) FESFBE(%)  Youden 5%
DHEA 0.852 0.772-0.931 159.05 pg/mL 80.6 74.5 0.551
Epo 0.850 0.771-0.929 14.61 mlU/mL 83.3 70.2 0.535
VASH-1 0.841 0.757-0.925 350.13 ng/L 86.1 74.5 0.606
e 0.946 0.904-0.989 - 77.8 97.9 0.757
1.00 T - JEE I R SARMEE A, e B Y L L, SR AE A I
a4 e HAEYIAREY R TN DR A9 & A5 F1E J& X6 B 4 1l 1 B
0.80 il VASH-1 Al DR HAEEE X,
J" s DHEA X 4F i A ¢ i 9 s B TR MRy T AR, 4G
20 060 il FERE | S KR RERE AL DM AR JiE DA R o ot o i R R i R
#® f7 REEEIAERNS . DHEA 76482 J5 Lo PR 3 Ik B 1
¥ 0.40 ‘,r':';\ Ao A HEAE 308 5 81 00 A5 PN R 1 S I ORS8RI
H AV PR 20 L T D A a0 A S 98 VLR B F 38 T
0.20[" BEAEERYY ) Zhang %) % P T2DM 3 1% DHEA
l {67k F 5 DR B34, HoAe DR 1 % 95 B L AT W 7
0.00 ER ., AWF5E T, DR & 19 DHEA /K°F B K+ T2DM

0.00 0.20 0.40 0.60 0.80 1.00
15 5 i
1 ROC Hi% 4> #7 I & DHEA #1 Epo & VASH-1 7k FE 3t
T2DM &3 DR RIS BT

: i £ o I8
. DHEA
—Epo
080 ' 1T L5
J | cEE
0.60[
# I
= 0.40] [
J
0.20
0.00
0.00 0.20 0.40 0.60 0.80 1.00
14 5
2 ROC #i%k 4> #7 1 7% DHEA #1 Epo & VASH-1 /K E 34
PDR BT &,
3itie

T2DM 25 UL A 7 22 — | HL 3 AR AE J2 A0
ZCAL, Qv U | NS ILAE B B KRB, T2DM Al &
B AP PEEIFAAE , 40 DR AR S KB | B B Bk g
DM B 955 DR Al 4> NPDR 1 PDR, DR M2 &
Sew (LA B 3 o R AE ) 4 7 3] o B A8 BE NPDR
(AT P 00 90 I 4 1 5 95 U 2 4 5 50000 1) Gl 1.
RRE ) T4 R E] PDR ( LAPR R I8 1M 3 B9 T8 BYCA
fIEY 2 T, A5G0 B R RS 0 25 5 =X, 4 L 9% i) 4 AR RS
BE SRRAT B SRR R P, A B %
P T A = XL 52 T T ' 27 A0 2 S B R R

B, H DHEA /KV-5 DR TG HARE R A6, 5 1
WHFFE L5 AL, #2757 DHEA 25 DR W &t fe, H
BRI AT BEJE K DHEA 7E DR & AR5 # b | i i sz 84k
LT, A S DR T R 2 5 LA R 9T A I A5 T s R TR
A 405, T HEZE DR A9 % '€, DR 3% DHEA K ikK
SR RRAR, FTE S SO AL I 5 2H 20 04 G 0 A s, o T
T DRIKRED,

Epo /& FZ AL L0 41 AE B ¥, L4 Epo JR97 4%
TERA AT DL T 300 38t 22 2 A0 R4 0, O B IS B A
T PRI A 55 5538 6 (R AE £ F = 9 it Epo 191
BUT AT BE £ 5] S -5 21 40 i AR AR I 98 280 13 44 R S 4 1y
ek 2E3F K AE" . Muhammad 25" BB R, T2DM R
MG Epo /K- 55 T X B4, PDR ZH 1ML 7E Epo /K
WE T NPDR 4, H T2DM H3# 1L Epo 7K B ik 1
LTS, AR DR HEE Epo IR 3
=T T2DM #35, PDR 4113 Epo /K-F & 2% & T NPDR
41, H Epo /KF5 DR B &R E R IEM L, 5 A0
FEEREML, XEW Epo 25 T DR B E 2, DR #
HH Epo ACER TS, HIFEHATBEZTE DR 1, K30 & 1
XTSI 285 ) 483475 2 5 SRR O S Bl 4, BBl S5 S TR T
2 PR GRS L4 1 B AR K P (VEGF) il
Epo,Epo HAG 5 VEGF #1241 1L 5 A= & 77 ; I L, Epo i
TR LT A0 R I A A BRI R I S 2H 2B 475
PEMESE DR AY & Rt

VASH-1 J&—F il A8 A= sl il B, & T il 8 A i &=
MXEAF R, VASH-1 16 22 b A= 35 R0 55 33 5 7 vp
K E AR, B i A B, R ORE R A4 i T B
A0V e o A A P R 0 M A B B TR R R I
BCEE T S, B I PR A A R R AR I AR S B AR

1189



ERRRIZE 2025 F 78 FE25% F7H
B335 : 029- 82245172 85205906

http://ies.ijo.cn
BB {578:10.2000@ 163.com

RO Tk 2% R A 1A AR RN R ZE B AR S51F T , VASH-1 Y
FERAA R, P f %2 PN B2 A0 0 A A RS A I A A B DA B R

iE R F 150 W TEREAIR VASST IR I X i A8 A= n iy 41
‘FEWEFH*&/J U TE OB P R 221 Al B e 22

IR ﬁﬂﬁémﬂ@ VASH-1 &E K8 i, HA
H)L%ﬁﬂ,l 2 Jf 35 7 W 5 v T o W R BE 0 A S T
VASH-1 1 siRNA T4t VASH-1 B8R | i 35005
7 LI P T e AR A A 400 T R A 2 A LA T 23 D 2 R
KA BRE B3 W5 PR ROS K- (1) B S | 25 3 3k
E)%VASH 1 25 [ 3 100 I 15 bt 2579 440 it B 527 = 4 1 48
B3, ARBESE B R, DR 4158 A EE T2DM 41 Y
VASH- 1 7k °F i 3 F %, PDR 41 48 Lt NPDR 41 Ifi i
VASH- 17K 2 N R, HHOK 5 DR B E 1 R 2
AR, Logistic Z0HT /%, VASH-1 /& DR & 4= B9 443 A
R, SRR AR, B DL EHEI, VASH-1 7E DR
P 2 Ji ek A v T A 0 A A A R TR B R S A I
AR PR RE R RS iR, S ) DR By J ;B T DR A
VASH-1 7K1 F B, S B08 B 1055 T8 B3 in 4010 7
I, $3 DR [6] PDR B R B2

ARTFFE R R DR 41 E /Y DM S FE | 25 8 I b | LI
FIPRIR I & &5 T T2DM 41, KA 5T A — & Ml 5
LS ) N e e Al 1 S vl G N 01 S 7 X TN 1
DHEA .Epo il VASH-1 7K¥%f T2DM 4 Jf DR LA J& PDR
HIZ WA, 25 5 o, = FHBCA X T2DM 5 3 DR DL &
PDR W2 R 4, 1L i DHEA (Epo Fll VASH-1 7K-F
ZWr T2DM 4 Jf DR 1Y fe 4£ 8 Wi {H & 187.84 pg/mlL,
13.11 mIU/mLFl 415.62 ng/L, #£/5 T 24 DHEA /K1 T
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