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Abstract

Objective: To investigate the effects of metformin on macular retinal thickness in patients with dia-
betes mellitus. Methods: A retrospective cohort study included 32 type 2 diabetes patients (63 eyes)
without retinopathy from Qingdao University Affiliated Hospital (October-December 2024), divided
into metformin (15 patients, 30 eyes) and non-metformin groups (17 patients, 33 eyes); macular
retinal thickness and ganglion cell complex (GCC) thickness were measured at central fovea (1000
pm from the central recess) and superior/inferior/nasal/temporal perifoveal regions (3000 pm
from the central recess) using TowardPi YG-100K PRO OCT. Statistical analysis of whether the reti-
nal thickness and GCC thickness in the macular area were different between the two groups. Results:
There was no statistical difference in baseline data (gender, age, diabetes duration) between the
two groups (P > 0.05). The metformin group exhibited higher mean retinal thickness in the central
fovea, superior, inferior, nasal, and temporal regions compared to the non-metformin group, with
statistically significant differences observed between the two groups (central fovea: t = 4.57, P <
0.01; superior: U=210.50, P < 0.01; inferior: t = 3.42, P < 0.01; nasal: t = 5.57, P < 0.01; temporal: t =
5.79, P < 0.01). The metformin group also demonstrated higher mean GCC thickness in the central
fovea, superior, inferior, and nasal regions compared to the non-metformin group, with statistically
significant differences (central fovea: U = 122.50, P = 0.035; superior: t = 2.09, P = 0.045; inferior: t
= 2.04, P = 0.049; nasal: U = 344, P = 0.044). However, although the mean temporal GCC thickness in
the metformin group was higher than in the non-metformin group, the difference was not statisti-
cally significant (¢ = 1.81, P = 0.078). Conclusion: Metformin may have an inhibitory effect on the
reduction of retinal thickness in the macular area in diabetic patients.

Keywords

Diabetes, Retina, Metformin, OCT

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 51§

B R 993 40 X FIES 995 4% (diabetic retinopathy, DR)/Z —Fft ol 18 14 vy UK 51 AT 1 40 28 0L A B0 0 2R AL P
[1]o E AT DR B2 WrbniE 32 BT 4l BiAS 7 o5 10 0 JIE 0 A2 453 45 2R 30 XD I 58 4 SRR il s [ 2] K HANS 1
M 2 5 SOV A L AR, (EUWH PR I8 BT it RS P LB MR DX o 426 e 453493 T R 400 I 5 110 A5 (1 B 5 A
A[3]0 BIFFTRA, AR FE M TR I A0 IO B 7 £ 00 Do) 8 5 B8 AR/ 50 PN 2 400 D B 5 5 L5 3 ¢ 15 %o L4
BEAG[4]. DO HARE IR AL IS5 R 4L, KA Bl T DR RS 07 £ A0 2B

THXUGRE 2 TRYT 2 BURERE Y, BB X T HOOOI S AR R R, KL
SUTAAN REA R M BEf, IE I 2 AR R b, B EE NI ThRERRRS . JEZE = (L1 JR 1
P ik R YRR I A S AR A543 LA RV TE (R BRT AR PR BRI MR AR I [S]-[ 7] SRTfT,  H BT JCHE AR —
R A2 75 5 M 5 2 00 O B JEE P, i 0 400 D B 3 e 2 %o AR X B P 4 A o

e, AHE SR ' 254 T 1 )2 3 4 (Optical coherence tomography, OCT )il & i FH ATAME F — FF XU
YRTT IR R I S5 S 0 XA P i JEE B AR o 2 4 4 i 52 45 48 (Ganglion cell complex, GCC)JE R, #RiF — H L
FTCXSS 8 B DX A0 D JBS 8 KA R 52, g — SOOI ) A0 D e 22 (4 PR A3 A 3

DOI: 10.12677/acm.2025.1541068 1371

=
s
i
g
5
A


https://doi.org/10.12677/acm.2025.1541068
http://creativecommons.org/licenses/by/4.0/

HEIE 5%

2. MR EA*%
2.1. #IzIIHR

AHIF TN B B SIRT 7T, 40N 2024 4 10 H & 12 A8 8 K2R B B N 4 R R 2 /T8
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AR, NAUREFESR. 24 FE R ERE N A H YG-100K PRO OCT 1% (TowardPi Medical
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Gt AR A Prism10.0 (GraphPad, China)4t it 8AFUEAT /34T Shapiro-Wilk H5 F A SE 44
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Table 1. Comparison of the basic data of the subjects in both groups
F 1. RABEEARTRILE

AR - Xégmfyis) Ij“flf"gﬁfyﬁ) P Value
P, n (%) 0.4916
5 7 (46.67) 10 (58.82)
% 8(53.33) 7 (41.18)
1 (years) 60.73 £ 8.93 58.94+5.08 0.7036
B PRI /93 A% (years) 10.67 + 4.89 8.29 +2.83 0.2399

3.2. MABERBXMEEE LB

OCT o B BE X AR X s J52 38 (g e 2 SR s, QUM R 3 s s bl B0 o7 &0, 5
P J8 JE S-SR 0 9 (277.4 + 14.4) pm, (340.0 £ 9.9) um, (332.4 + 11.2) pum, (342.4 £ 10.3) pm,
(331.1£10.6) um, JE = HORUARLH B3 3 BErp ey 7 N7 S0 S0 400 oo S J5E 252 P 208 43 il s (237.4
+10.9) um, (309.0 +7.4) um, (293.5+19.5) um, (331.1=10.6) um, (294.1 =7.8) um. X PFALEHE R ¢
K36 5% Mann-Whitney U A3 3E47 8112470 H7 > 45 5 557 199 4 26 3 0 IR S B2 B 7 45 0 [ 22 R B B i 4
X(tw =4.57,P<0.01; U . =210.50,P<0.01;¢+ =3.42, P<0.01;¢5 =557,P<0.01;¢t5 =579, P<0.01).
W 2,

Table 2. Comparison of the retinal thickness in the macular area between the two groups

2. MERERVXMMIREELLR

HUICAE e ORI

BRFRTILIE um) N = 15 (30 eyes) N =17 (33 eyes) P Value
e [ 2774+ 14.4 237.4+10.9 <0.0001
syl 340.0+£9.9 309.0+7.4 <0.0001

T 3324+11.2 293.5+19.5 0.0011

il 342.4+10.3 331.1+10.6 <0.0001

) 331.1+10.6 294.1+78 <0.0001

33. FEEEEMXMME GCC BELLEH

OCT XX GCC EEMMEL R TR, “HXUMAEFHEFOM. B FJ7. &M, S
GCC B FEME S M. (50.6 £5.2) um, (103.3 £ 7.6) um, (100.9 £ 8.7) um, (106.4 +7.3) um, (98.9 +
7.9) um, FETHOBATHEBFEBEF I FJr. T S, SR i R B A N (44.0 + 3.4)
pm, (95.2+4.1)pm, (91.0+5.2) um, (95.1 £4.1)um, (91.2+4.1) um. X} PHEFE K ¢ #5688 Mann-
Whitney U 303047 et 2500, 45 R BoR AL GCC JEEAER . EJ7y TJ7. SMZERSE 5T
25 (U w =122.50, P=0.035;¢ . =2.09, P=0.045; ¢+ =2.04, P=0.049; U » =344, P=0.044), Pl
F GCC REERTLHITFE L (tw =1.81, P=0.078). U5 3.

DOI: 10.12677/acm.2025.1541068 1373 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541068

HEIE 5%

Table 3. Comparison of GCC thickness in the macular area in the two groups

3. MEBREFENX GCC EELLR

TN A = F U

GCC (um) N =15 (30 eyes) N =17 (33 eyes) P Value
LR 50.6+5.2 44.0+3.4 0.035
k77 103.3+7.6 952+4.1 0.045
i 100.9 + 8.7 91.0+52 0.049
L 106.4+73 95.1+4.1 0.044
A 98.9+7.9 91.2+4.1 0.078
4. #ig
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WHICER[16]-[18], WA H BRI H 2 FE DR (105 R 38 BTOHE PR (1 5 B A b, AR e
WE 5 M) O 2 PR 5 AR R, AR5 91 2 A0 P A 22 15 4 Jfd (retinal ganglial cells, RGC))Z . A 2234 X L
REUZAX[19] (201 FLEF PRI ET 7155 07 12 PPAf R 30 DR BlC5L 0] DR B0E PR 838 AL 0t R BB [21]
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BI[23], R DX 65 P ik 2> 55 WA B P PR AR A BT AH R o E R FEAH R TS5, £ 40 pum [ 5 BE A5 2R 42
FEA T dB TS R [24] . SR FERE BRI 5| S SRR X 6 5 P PR AR A I, il DA S I R 14 8 A i
AR KA .

GCC H W MARJZ (inner plexiform layer, IPL). #1125 1541 ffl )2 (ganglion cell layer, GCL). #&4F4E )=
(retinal nerve fiber layer, RNFL)IX 3 JZZ5 4L, 73 ARG RGC UM €. Bufk DL R, )R RERETE N
M BATH S RGC BRI R4 47[25]. IR, BRI BB FOT IR A B BEIX. GCC 8RR
WA DX B B A4 229 A2 [26] [27]

T HGUNIC e R FE A 28 DR AP AR 1 52 BIBRRGBR 22 1 9GTE (28] [29] 0 AEXT — FUBUIK 22 R4 H B
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(307 FEHRBHIT 7T AL, = WUICRT BEAE FAR KT i) RGC il 5% (A 9E « ST AEAL AR AR D) RERRAS 317,
FE 2T AR /N USRS Hh R I FOSUN AT R i 01 RGCs kA0 T2 Al HEL I JEE 4 i ek 2> RGCs 1 2
&[32]. Kim S NHIHTFERY], 75 STZ 53 HIHE SR /N SRR b — PR XUNCRE 888 D/ WA JX o 221 40 ff =5
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