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Abstract

¢ AIM: To investigate alterations in the expression levels
of inflammatory cytokines and subsets of CD8" T cells in
the peripheral blood of patients with diabetic retinopathy
(DR).

e METHODS:. Retrospective study. A total of 40 patients
with type 2 diabetes admitted to Xi’ an People’ s Hospital
(Xi’ an Fourth Hospital) from April to July 2022 were
recruited for this study and categorized into two groups:
20 cases in the simple type 2 diabetes mellitus ( DM)
group, and 20 cases in the DR group. Additionally, 20
healthy individuals undergoing routine physical
examinations served as the control group. The expression
levels of cytokines, including interleukin (IL) -6, IL-8,
and IL - 10 in peripheral blood were quantified using
ELISA. Flow cytometry was employed to analyze the
expression of programmed cell death-1 (PD-1), T cell
immunoglobulin domain and mucin domain protein - 3
(TIM-3), CD28, and CD57 on CD8" T cells.

e RESULTS: The peripheral blood expression of IL -6,
IL-8, and IL-10 inflammatory cytokines were significantly
elevated in DR patients as detected by ELISA (all P<
0.001); flow cytometry analysis showed that the
expression of PD-1, TIM-3, and CD57 were elevated in
peripheral blood CD8" T cells of DR patients (all P<0.001),
and the expression of CD28 was decreased (all P<0.001).
¢ CONCLUSION: In DR patients, CD8' T cells may undergo
depletion and senescence as a result of elevated pro -
inflammatory cytokines, including IL-6, IL-8, and IL-10.
o KEYWORDS: diabetic retinopathy; flow cytometry; T
cell depletion
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FEHEH-3(T cell immunoglobulin domain and mucin
domain protein—3, TIM -3 ) Z:#p2e ME 235070 T 4l &
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A A E RO R\ A UK AR AU B 3R E
Thermo Fisher 7 w5 ¥ =X 4i ffg 4% . B8 72 % B 1A (CD3 -
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PD-1"J5 2 A% % ] Tamhane’s T2 £ i, E1ESS
AT GORHE T M (P, Pog) 038 AL L ECR AR S
B0 Kruskal -Wallis H #:55 , E— 2 P Lb 48 % H Bonferroni
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X (P<0.001) , i —L PP L LR 3,8 1,

639



EfRIERIRE 2025F 48 525% S4H  hitp://ies.jo.cn
E31%E :029- 82245172 85205906 B F{=58:1J0.2000@ 163.com

A 1o

4
10 Jon Q2
383 124

800 800 = 800 |

SSC-A

600 9

FSC-A
FSC-A

400 ..

200

FSC-A cD3 PD-1

4
10 Jo1 Q2
645 523

800 800 =

600 <

FSC-A

600 <

FSC-A

PD-1
181 400

200 <

10 10
FSC-A PD-1
1.0 4 1.0K 1.0K
C 10 o a2
457 605
Ll 800 800
< 600 - < <
o 8 & > 600 -
0 o g g
1d [ (s
400 C R
Lymphocytes
589 400+ .
200 - .
0.l 200

Ty T rry Ty v
6 0 1 2 3 4
10 10 10 10 10 10

1 HZRARAKRN=H25&5 Em CD8'T At PD-1"T BARF0 TIM-3'T AARIEKTE A XIEL4;B.DM 41,C.DR 41;
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X 21 20 9/11 59.5(56.0,66.0) 5.825+0.45639 5.18(4.81,5.60)

DM # 20 11/9 60.5(53.5,69.0) 8.55+1.7766" 6.84(5.89,12.01)"

DR %1 20 8/12 55.5(51.0,61.25) 8.775+1.07404"° 8.15(7.18,12.50) "¢
F/H/X? 0.937 3.616 35.808 24.982

P 0.626 0.164 <0.001 <0.001

T 6 R S ASHS TR % 3 5 P<0.05, " P<0.0167 vs % IE4H ;< P<0.05,¢P<0.0167 vs DM 4,

£2 Z@ES5HMEME IL-6 7 IL-8 & IL-10 FikkTregr M1 CD28" TANMIAN CDS7" T 4l ik LB 52 2945 5
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— : 3itig
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- o T e e ERECE K B B E Ay X DIE 2 Bt
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DRAL 200 52451527 113223567 12.14£1.77 SO TREE S IR T ZE 08 AR SR P Y 0, 28
F 48.70 14.16 1634 17, 25 BF S  RIBTVR A , S P 7 49 42 B 3625 L 46 DR
P <0.001 _ <0.001 _ <0.001 B KNP T 25 5, AR ORI 1 iE

TE BN RR IE % 5 P<0.05 os X AL ;°P<0.05 s DM 41, JERIA &GP RAER DR K4 KRN AE SCEEDLES

T 3 WS 2351 R AR SAE RV, 3% B 9 E 23 7™ i SR A

232 =HAS 5% AMm+ CD8 T ik CD28" 5  MfEAYLEH , FBUM A 5 M A8 1k | 6 40 i 45 BH 2 Fn i
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a: fRYE FSC-A I SSC-A Rl itk L ANAETE; b, AR 45 CD3 M1 CD8 MYZRILIE HH CD8" T HMMIRE; c. 75 Q2 4HAEHE P, AR ¥ FSC-A,
CD28 il FSC-A .CD57 7K F-PEE CD28" T 4ifif ; d. 78 Q2 AL Ff i, AR % FSC-A ,CD28 Fl FSC-A ,CD57 /K V[ CD57" T 4
LR

%3 Z@HAs5EIEMP CDS'T Bk PD-1"5 TIM-3'T AR A LLER [(M(Py,P.) %)
i %L PD-1 TIM-3
X B2 20 8.75(6.83,12.13) 12.25(8.93,15.03)
DM # 20 20.75(16.50,24.05)" 16.10(13.23,17.28)"
DR %1 20 32.60(27.88,35.53)“" 26.90(25.95,28.60)“"
H 47.07 43.50
P <0.001 <0.001

T 6 B S TR 35 P<0.0167 vs %THEZH ;" P<0.0167 vs DM 4H .

x4 =HB5FIEMT CDS* T fAMrh CD28* 5 CD57* T
M RIE LR (X£S,%)
il {hilkie CD28 CD57
X HRZH 20 68.17+6.04 21.48+6.71
DM 41 20 55.81%5.79" 32.90£6.75°
DR 4 20 34.59+6.76"" 45.74+10.52"°
F 149.53 43.91
P <0.001 <0.001

T X B ZH RS TE 8 35 54 P<0.05 vs XTHBZH ;°P<0.05 vs DM 4.,
i ILs il it 52 R TAE T 7E R AN AR K
A RN LA R HE A 20 29 5% B8 4 e b R 4% o AR T X
fHA RN DR RO TE IR T

TEJAE K05 10, A0 58 4 B85 % BE 4L F1 DM £ A
Eb,DR H3H 1L-6 1L-8 Fl IL-10 A9 R IR AP 8 7 = .
X4 RS R UM R B —k, AR
H,IL-6 THE X T2DM  T1DM F1 DR (¥ % % R B4 i
M EL AR A 0 JE I T IR T e A I 1
T, 51 A A R R 4 5 A T g TL-8 nl iR Y
ERE 12 M A, T B0OE A0 i A5 P JE R A I EE Gl
it R R TL-8 JKSF T 5 DR AR A0 IR IR e it
R I 8 I A 2 R 8 A 5t b Ak, TL-6
11— 8% A2 5 41 M DX 7 75 41 i 5 ook it o, o] 3 ok o 2 0
i p53 Al p21 G ME AR S A i g R B DR
TR BB, TL- 10 A e BE o aze s 3 7 3 28 980 (R
TR FFE AT i 5 CD8TT 4t 38 PD-1 . TIM -3,
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M A 6 7= A= b 98 38 BE ) 7 — o (tumor necrosis factor,
TNF-o) . T # & - (Interferon —y, IFN—v) A1 i il 51
FE-2(Interleukin-2, TL-2) {2 SEAN ML =11, 7 R LEJK
Yert, EATTRI e W FE s , R H B PD-1, TIM -3 S5 #E
ZAA XL Z AN ] CD8™T 4H A 45 1 140 g K - 4
T, il A 00 0 40 0 Ak 2 W, E IR I BR PR
PD-1 S FCARAE A B S MR o B A HE R TUE D)
JEI I R G b5 P R HE T EAE Y, TIM-3 S —Fif
o SRS 2R, Rk D& A B R AE N i
S AL, FENEPERG EE R TIM -3 kil & 1R
5T 2RI, TIM -3 FEU S 08 IR I3 B 5 S AE 1 Ji8 7 TR S 25 Bl
AR R AR bR 200 M 1) B S5 T TIM =3 3897 &
BaBEIRYT I B R DO Tk Y AR AR R, =4l
B PD- 1A 775 . 22 5% (H=47.07,P<0.001 ) , %f B 41
1 PD—1 7KF7E IE 5 A BARAS T 19 CD8'T 4 L i & AH
XRG4 LK, S B0 AR ARG 1) 2 35 KM DM 4
FE A Bt 5 W DR 1 1 B, oK R R AL I I B B B, PD— 17 T
Al O R ATl A 1 5 D O S e S R A S B B P
DR R 2 2 s 0 R 5 A R R A o B 12 40 i
7E CDS'T 40MfE A9 o He b — 2 KR 2T, 7 W 5 9W
/5 e R ) B R SRl X TIM-3"T 4,
Kruskal-Wallis H ¥ 550871 .7~ , = 4H 6] TIM-3 FIAFAE
Bl 22 5% (H=43.50,P<0.001) , X} FEZH @ B0 i OE # R &S
T HAE CDS™T 40 b i FE Al R H5 00 s DM 4L 1B T
PRIG A5 , TIM=3"T 4 o5 e aRAa BT 36 n , 0 i 3 A 45
F PD-1"T 4iffi 7 DM 2 B34 KRS 22, (AT AR 3 o 15t
HERIK A FZ IR ; DR L1k D IE B 25 15 PR 5 1R 1) S 725 1)
JE, TIM=3"T 400 7E CD8™T 40 o e b 14 5 ez i b 7t
R SR R R B — A B AR

T 3 X 45 2 B IR A FIBT 0] 61, 72 CD8™T 4l i fi v,
X BRZH 1Y PD—17T 40 FD TIM—3"T 20 ffd 28 55 /K AR AL T
DM 415 DR 20, fF7EMCH 35 076 25, W 0 Ak T A7 5 F
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—E%F L DM 405 DR 41 & 38, DM 241 753X 3 25 40 Jifd ) 2
K ERFEREMCT DR 4, 25 b ksl g i
a7t B A W PR 9 o 15 3 A0 ) PR )R AR B B aE
CDS'T 4P ) PD—1"T 400 A1 TIM-3"T 41 fifd 5 B
Frek b R W E R IRE R, MIREMAT DR Kl
il o ) SR S A PR T B T AR AR | A A T 32 AR
5 AT PR 1R ] 22 24 B2 36 G Rl 7 BE AR 9% DR 1Y DG B
B HIEME.,

CDS8"T itk B 4 i 3 2 Al & CD28 %2k J CD57 #
ik R AR A 40 R T f KLRGT S5 4R s 1R
BARCAHFIERM CD8'T v] LIS it & 224851 DM |4
DR A58 0 H A% 40 38R G 7 8 A sk b 77
E—E B, 256 L IRESE TN, 4 A 2 B A R 4
ML 5 CD8™T ik [ 4t A AR fh 3k 3R %, i 2 % 3 45
%% CD8'T 4 A AR 5 DR A CHR SR AR 3L

TE CDS'T 4il il J7 17 , A WF 52 45 5 B, DR 3% CD8”
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K@ 4878 DR B EAFTE CD8'T =&, X 50
CD8"T Ik L4 5 E bR (CD28 F2k Jz CD57 Fik g )
AT, B 5 —Sei oy b & SR i iR R AR 7 5
CD8™T ik ELAN AR Ak B M O A 418 — B0, e bk
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