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[ Abstract] Objective To study the relationship between serum G protein coupled estrogen receptor 1 (GPERIL),
sestrin 2 (SESN2) levels and diabetic retinopathy (DR) in patients with type 2 diabetes mellitus (T2DM). Methods A total
of 162 patients with T2DM diagnosed and treated in the 940 Hospital of Joint Logistics Support Force from February 2020 to
February 2022 were retrospectively selected as the T2DM group. According to the results of eye examination, T2DM pa-
tients were divided into DR subgroup (n=68) and non-DR subgroup (n=94). According to the severity of DR, DR patients
were divided into proliferative subgroup (n =28) and non-proliferative subgroup (1 =40). 60 cases of healthy physical exami-
nation in the same period were selected as the healthy control group. The levels of serum GPERI and SESN2 were detected
by enzyme-linked immunosorbent assay. Multivariate Logistic regression analysis was used to analyze the influencing fac-
tors of DR; the predictive value of serum GPER1 and SESN2 levels for DR was evaluated by receiver operating characteristic
(ROC) curve. Results The serum GPERI level in the retinopathy group was higher than that in the healthy control group,
and the serum SESN2 level was lower than that in the healthy control group (/P =36.850/ <0.001,28.112/ <0.001); the inci-
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dence of DR in 162 patients was 41.96 % (68 / 162). The duration of diabetes, insulin resistance index (HOMA-IR) and serum
GPERI in DR subgroup were higher than those in non-DR subgroup, while glomerular filtration rate (eGFR) and serum
SESN2 were lower than those in non-DR subgroup (¢/P=11.552/<0.001, 3.078/0.009, 17.226/ <0.001, 21.915/ <0.001, 11.100/
<0.001). The serum GPERI level in the proliferative DR subgroup was higher than that in the non-proliferative DR sub-

group, and the serum SESN2 level was lower than that in the non-proliferative DR subgroup (¢/P=12.151/<0.001,3.534/ <
0.001); Multivariate Logistic regression results showed that long duration of diabetes, high HOMA-IR and high GPERI were
independent risk factors for DR[ OR(©95% CI)=1237(1.096 — 1397), 1265(1.079 - 1483), 1347(1.054 - 1.721)], and high eGFR
and SESN2 were independent protective factors for DR[ OR(95% CI)=0.736(0.598 — 0.906),0.759(0.596 — 0.967)] ; The area un-
der the curve (AUC) of serum GPERI, SESN2 levels and the combination of the two for predicting DR were 0.731, 0.710 and
0.820, respectively. The AUC of the combination of the two was greater than that of serum GPERI and SESN2 levels alone
(Z=4.11,4816,P<0.001). Conclusion Serum GPERI increases and SESN2 decreases in DR patients. Both of them are in-

volved in the occurrence and development of DR. The combination of the two has a high predictive value for the occur-

rence of DR.
[ Key words)]
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2.1 2 #HIf GPER1 SESN2 /KF- b4 T2DM 4 1My
GPER1 7K F (g J 6 HE AL, 1ML 7% SESN2 7K SAIG Tkt
XTI, 22 R A G (P <0.01) W& 1,

2.2 ASTRLI 5 PR D) B AR AR I R R LB 162
1] T2DM H#H DR K A=Z N 41.96% (68/162) , DR
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Tab.1 Comparison of serum GPER1 and SESN2 levels between
healthy control group and retinopathy group
A5 5145 GPERI (ng/L) SESN2( pg/L)
flt R R 2 60 12.24 £2.13 66.80 +12.48
T2DM 2H 162 45.12 £6.78 29.12+ 7.10
8 36.850 28.112
P1H <0.001 <0.001

2.3 AFEYRZEFE DR B M7 GPERL SESN2 /K-
Fedr B4 DR WAL GPERL /K FARRE A4
P& DR WA, 1l SESN2 KL FHEH# A= M DR W4
(P<0.01), W33,

2.4 ZPE Logistic [MIH4Hr DR (52K &= DIk
PRIGAE RS AE (DR ) R AE & (5 =052 =1), DA |
REERT P <0.05 T H (HERP%FE . HOMA-IR .eGFR |
GPER1 ,SESN2) Ky F A8 T2 i 47 Z I &K Logistic 1114 43
Br, 255 R MRS 4 _(HOMA-IR & \GPERI & /&
W BRI R X RS A5 () ST fes sz PRI 2%, eGFR. (R LSESN2 5
J& DR WSR3 I ZR (P <0.01) , i3 4,

%2 JEDR W5 DR W4 T2DM 5 I A4 A i

Tab.2 Comparison of clinical characteristics between non DR subgroup and DR subgroup patients with retinal lesions

moH 4 DR W4 (n=94) DR W.4H (n =68) X/l P1E
BIHI(%)] 50(53.19) 38(55.88) 0.115 0.734
FEfR (x x5, %) 58.40 £7.02 60.36 £6.27 1.833 0.069
BRI (% £5,4F) 6.12+1.24 8.34£1.16 11.552 <0.001
BMI(x +s,kg/m?) 23.74 £2.72 23.57 +2.84 0.385 0.700
Wi % (% = s, mmHg) 141.31 £11.17 144.16 £12.33 1.534 0.127
#F3KE (x +5, mmHg) 80.23 +6.11 81.63 +7.17 1.338 0.183
W AR B T (% ) ] 23(24.47) 19(27.94) 0.248 0.618
IR H(% ) ] 20(21.28) 13(19.12) 0.113 0.736
FPG(x %5, mmol/L) 9.04 +1.28 9.31 +1.46 1.249 0.214
HbA, (x £5,% ) 8.96 +1.47 9.22+1.58 1.077 0.283
TC(x +s, mmol/L) 4.12+1.24 4.38+1.16 1.353 0.178
TG(x +s,mmol/L) 1.37 +0.40 1.45 +0.31 1.377 0.171
HDL-C (% + s, mmol/L) 1.14+0.22 1.10 +£0.21 1.164 0.246
LDL-C(x +s,mmol/L) 2.51+0.48 2.62+0.58 1.318 0.189
SCr(x +s,mmol/L) 82.16 £15.48 86.27 +11.61 1.845 0.067
UA(X %5, umol/L) 61.21 £8.31 63.54 +7.16 1.865 0.064
RS (x5, 0U/ml) 8.86 +1.60 9.31 +2.42 1.424 0.156
eGFR(x =s,ml » min~' + 1.73m"2) 113.21 +15.31 105.54 +16. 12 3.078 0.009
HOMA-IR (x %) 3.11 +1.01 6.01 £1.12 17.226 <0.001
GPERI (% +s,ng/L) 35.26 +6.54 58.75 +6.90 21.915 <0.001
SESN2(x +5,ng/L) 34.49 +7.02 21.70 £7.53 11.100 <0.001
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Tab.3 Comparison of serum GPER1 and SESN2 levels between
non proliferative DR subgroup and proliferative DR sub-
group in DR patients

MR % GPERI1 (ng/L) SESN2 ( pg/LL)

JEWAEME DR WAL 40 50.62 £6.21 24.11£7.03

W4k DR WA 28 70.36 £7.11 18.26 £6.24

{8 12.151 3.534

PH <0.001 <0.001

Fz4 DR EAWFEEMN Logistic [FIIH5H7
Tab.4 Logistic regression analysis of factors influencing DR oc-

currence

A5 B1H SEfi Waldf§i P{i ORMH 95%CI

WERWRFER 0.213  0.062 11.803 <0.001 1.237 1.096 ~1.397
HOMA-IR /&  0.235 0.081 8.417 <0.001 1.265 1.079 ~1.483
eGFR & -0.307 0.106 8.388 <0.001 0.736 0.598 ~0.906
GPERI1 0.298 0.125 5.683 <0.001 1.347 1.054 ~1.721
SESN2 %  -0.276 0.123 5.035 <0.001 0.759 0.596 ~0.967

2.5 Ifil#E GPERI SESN2 /KX DR (FINMN(E %4
il ML{E GPERI , SESN2 7K ~F- Bl 5 B 4 #il il DR %
ROC &k, I E ML F AL (AUC) , 258 IR« s
GPERI SESN2 7K~ J¢e —F BK A Tl DR 1) AUC 43 %)
J50.731.0.710.0. 820, — FBEA 1 AUC K T Il
GPER1 SESN2 7K F-Hupfi fiiill ( Z =4. 711 4. 816, P ¥ <
0.001), WLz s5 K1,

£ 5 ¥ GPER1 SESN2 /K% DR (4 Hi e

Tab. 5  Predictive value of serum GPER1 and SESN2 levels
for DR

R tn EAEEWHE AvC 95% CI MURE FRRE ABHREL

GPER1  49.92 ng/L 0.731 0.701 ~0.775 0.682 0.806 0.488

SESN2 ~ 25.30 pg/L 0.710 0.671 ~0.745 0.704 0.812 0.516

THEBRE 0.820 0.789 ~0.862 0.812 0.792 0.604
RIS o B

AR BE A N R G KE B9 4 5, T2DM 1Y & A4
BN, DR & T2DM 5 UL A48 M I & RE 2 —,
2020 4E4ER DR % I%GA 103 J7 61, DR A 5]
SRR, 7 I AR S R HILAR A I I 75
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M4, HRTE HAIEE DR & A= 1 1 16 DR 2% 40 55 Hl
PRI RE O RE | v G LA K IR S w0 (H
RIS 1 348 60 74 6 PR 38 3545 ) 78 55006 = 1) L
T2DM F5 35 A0 I I A8 B 5 JR ™ R BE AT A AR AR K

B 1 Ifii GPERIL SESN2 /KF-3il DR 9 ROC [k
Fig. 1 ROC curve for predicting DR based on serum GPER1 and
SESN2 levels
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