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The Expression of RIG-I in diabetes Retinopathy and Its Correlation with Inflammatory Response

Hui Li Heping He
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Abstract: This study investigated the expression of RIG-I in diabetes retinopathy (DR) and its correlation with inflammatory
reaction. The study found that the expression of RIG-I increased in the vitreous of patients with proliferative diabetes
retinopathy (PDR), and in the diabetes rat model, with the prolongation of the course of diabetes, the expression of RIG-I in
retinal tissue also increased significantly. These results indicate a significant correlation between RIG-I and DR. The study
also speculated that RIG-I may increase its expression in M i ller cells and participate in the inflammatory reaction in diabetes

retinopathy as a positive regulator of NF - k B signal. This study provides a new perspective for understanding the role of

RIG-I in diabetes retinopathy, and provides a potential target for future treatment strategies.

Keywords: diabetes retinopathy; RIG-I; inflammatory response; Miiller cells; NF-kB signaling pathway

1HRER

T PR 95 #5525 ( Diabetic Retinopathy, DR ) J&55
SIANORAZ I EZRA Y, e HREra 40 2 DL ERE
FRIPSERE ) DR BT A 34.6% (9300 A ) P Bal/R
DHFBRIRE I FE BN ISR E R A DA, X T
HKE TR R VAT T TR T T IE  EE . ARAEAR
WIS AL ()™ EEREEE, DR TEIfRAR b A] 43 A EHG AR PR PR S
MR s (FEREA04: DR, NPDR ) FIREA: A b g ik
AR AS (#9414 DR, PDR)

RIE ARG D AR R E R, 5 K ZFhIDRE
A5 FI o SRR AR, BEIHBISZ (4, 21 Toll (TLR )
AT IERAA =2 R P, 5iX ez (R ek & fOm R IR
S TRRATEIRARLE &4 TR Y, TLR FB0E B IR B S
JEARRITE O N O H R R 5o S B R F kB (NF-KB)
FIRNEIER, Jodt AR R R AR 7, 2
WS O R R 105, #aEIA - IL-6, TNF-a, IL-1B
A1k H -+ monocytokine-1 (MCP-1) . B XEL{E &4k,
DRl - 7E B AZ A MR 9 2 ) S B R AR B i ) 289
N S M ER . AEE R RS R gk, Horp

Sy R /I ESTRE S Ny 40
SERIAE 2Nt 2IE R, W Tk 25 0 f5 2R
RAE, BT RS K J 2 TS £ DR LS
Bkt EEVE M. 76 DR RRIINTEE, 24 BRB 55HER,
PRI G 25, RV INRRABlaAnsMA RS, FEIRKSF
RS, DARRIR R AR RIRE A b ] i
RIG-1 /& — s B E 2 I TR 24 (PRR)
ZE5RARFRRAE T TIE (IFN) 9774, % AR
Ea A4 A BRBS ot Bk gnig s (APL) 4hlE
SRR E R R, EdENJLHER, RIGIES
KRR RE RIS, FUREE S EEAThRE L gIR T
HOE SRRk 1 R, B TE T RIGHT e A Amp s 2h
(AEY) - DRERIFT AL, K HIFEE RIME PRR [ RIG-17
NEABE TR M, Flan, B TIRBISNERSE RNA,
RIG-I 7£ F L1 0L iR 5 & FhIN JR 1 RNA = Y)AH5E, 4o
microRNAs. snRNAs FINJR L # 5% 5 (ERV) , B4
25T 2 ERNMIES), Wmaleiia TNz 5k,
DU T 4Rid it B 4feiis " RIG-1 RTE 2 s
AHIMHE (AML) FFF4nigE (HCC) FhA 42 el A

15



EHBVLEF6E4H

ISSN: 2661-4499(Print)

TR U, XESWEER, RIG- & —FhEZIIREE T,
Hhfbtuct st PRR, 1ff H RIG-1 fYLEYFoheekt AT Bl
WA EE L

RIITHEIED B R, RIGI S5 & FiEM: K EERE
o U F 9T R RIG-1 2 {8 ALK BEs o 1 (B
RIG-I 7 PRI LRSS 25 i AR ML 9 4R
2 MRt 5 A%
2.1 RITHKR

WeBE 2023 4F 1 HZE 2024 4 10 A T2 EARERLR
FIELi2 ) PDR & 3L 9 (), 5 B0 il M £ LIR A0 IR HEE N 25
4 1,

FRAEAN AFIHERS bR 5 R AT 28 AR PDR JRE 9 91,
RIS R F LI R I B B 4 31
2.1.1 4

PR ML B 2 12 Wb . OFF AR IR S 012
WrbRifE. B PRI A RN 22 12 WT (R — R AR RHEE A= AR A
1984 A4 FRIPE L N IELRS 28 (1 [ RIS R IR e bR E . @5E
37 PDR BB(ARTIEI ARSI MHAITHEAE,

HebpbrvE: OHKLAERNIRMEZE, KEMERE
P (AMD) , BR&EREME LR, FlanEn, #Eks%,
SRR A IR SRR RS, @BAEENOIER, I
BB DhRERE, MRS B A TR

HbbrE: OREFIEIG R IET 7 Z 0L,
QT ARIEA S E D, Ralas SR e
2.1.2 5t

INNPRUE: [RIBEBERATIE ., FLUG AL U R 25 T3 17 B 3
HRIIEIFAIET

Hebp bRt ORI W22 A HERR bR QW PR 7 ok I 1

Al

o
PkgbrE: ORRIELZ L, WEARTITE; QFTHbE

BEARRFEAR S EA D, e R R

it — B ISIUE R e, AR ST TR AH BT S PR s K
SLIIRZRRA IR - G Reer RIG-T 361K,
2.2 XWHIE

PDR A1 T 6 & E B0 /5 1%:: PDR #5] A =18
AR A S, BHEREZG, HERIEYAZEH,
JieZhuangTi “F 5320 0.3 =71, LEEIEHE EP, 80°CZHI

PEAR
==
H

=N
T

EAEIEVKA

ropes-i #& ;= k& 2} ropes-i ELISA it #] & (III-
rx15145-96t ) (A, B EERC G R IIE (ELISA) 75
IERENRRERER T ropes-i & 9 FRKF .

RN OB RENRE AN AL A R T
37°CHEFEHET 30 438k, 65°CHEFGHET 1 /NI, KEIH A
HEZ={R, QP E K, —H B 2 %, 8min- %",
80%~100% A 2 FEE 7K 4 25, & 1min, PBS 7Kk 3 /%,
w7, @FUEIEE: 37°C 3% o EAEELLFR 10min,
pH 9.0 TE St g 1 43 30 #o U] Fr F iy, Wil
Tk, GREEREINEY S0 70, REIER=R, PBS 3K,
% Smin. @HEER N : 0 PBS TR 5% LLE IS ]
60min, 7 J5 25 E A I RIG-1 — 41 TAFE# (RIG-1 A1
1%BSATELE A 1 2 75) , 4CFEZE/D 16 /M. BBt (i
JE#RPE )« PBS PR3 UK, & Smin, BT 24K, N
PLLAERE (1%BSA FREAL 1 0 200) , ={EEFE 1 /N
FiZ: i TVEMG, PBSPE3 Uk, & Smin; BT 28Ik,
TP RTRE A, 2= b3, ATk
E A, ERSIREE e, FEEALgsE— 2R
FRE S D ot Fr it s, 5% 20min fFFEH ke,
AT IR B TR A .

{# FAGE T SPSS 23.0 WA 3¢ OB 748 1T 43
Br, FHAWFR A NEEIRSDIESS M, DIFREZER
WEFR, HER CRBHERE Z RN ZE R,

&R
3.1 WABRE—MEARILE

{E PDR 20 16 it 2H =2 [A) BE %00 %, BMI., FPG #l
HbAlc /KA EEEZES (P> 0.05) .

3.2 WZH ELISA R LILE

ELISA #4521, *HIRA P E QN REN
(40.63+3.55) ng - I, 1fii7E PDR 40 rR U 25 21 3 B A

Smin -

B FGF2 EHAYRIE A (51.49+7.96) ng - ' PHZH
ZIMZEFEBEGTEE X (22.257, P <0.05) .
3.3 BEWHN

i 1, (EERRISIER L) 3 0 R RS R A A ZH
2RI A RIG-T Gyt B R T 154 [ i8I M A PR s 1
5 2 H EIRE PRI AR A I AR o

B 1 XARMAMBREAEY R Rtde, AEAEKRFSERD 3 AXRER, AEANEERARKREE

16



SEHZLEF6E4H

cl

ISSN: 2661-4499(Print)

B2 ARMAMBEAET R RtRe, AEAEKRFEERY 3 ARRER, AEIERBEERI 2 AXRREE

4 1+tig

1F PDR S Z DYFEATRNE] RIG-T F23A8400, [ARHE

BERRRASUEIRAR DG 3 H BB ORI AL MIEZE LR Fr o
TRARNZRIRIENN, DRIEHEMN] RIG-T S8 FR s 08 WX sy 25 75 H
AR

Miiller £t 2 A0 IR A ) 2 SR BT 4 RE . M 12— i

I e I R A T O 400 PO R A s ) ik ) 407 DX L R
PRI TE, 4EG1E 1, [&] 2 #E RIG-1 7F Miiller ZHfifH
PR,

A SCHk A RIG-T /E 25 NF-«B {5 5 19 15 17 79 571 1,
NF-«B A & R ARG A0 A e Mg vh 3% i A B A i 51
KT, NF-B (2 B N R A AR T,

AIFE IL-1B. 1L-6 FIYEREASEIN T~ -0 ( TNF-00) B 42
BT T 9T R AR SR o PO P T LB 8E RIG-1 5| 44
LERGRIE. WL, HEUEEIRR IR EL R, S
FASE IR T 0 RIG-T 1 NF-xB (551818, 5lEA

FERTFRIZRIR, ZEfTSE Miiller 4RI A R AE o
5 45ig

B PRI A X R 2 2 e i SRR B D B AR =~ —
HARIRHEFAAEARARIKS 5!%4 MEREIENN. B PR AR R RS
AR AR AL AR ST 2

RIG-I 7£ 18 FRS A0 WX i b AR SS BT 75 12k — PR A
S 3k
[1] Klein B E. Overview of epidemiologic studies of diabetic

retinopathy[J]. Ophthalmic Epidemiol,2007(14):179-183.

#KEI

[2] Zhang X, Saaddine J B, Chou C F, et al. Prevalence of diabetic
retinopathy in the United States[J]. JAMA,2010(304):649-656.

[3] SunlJ K, Lin M M, Lammer J, et al. Disorganization of the
retinal inner layers as a predictor of visual acuity in eyes with
center-involved diabetic macular edema[J]. JAMA Ophthalmol,
2014(132):1309-1316.

[4] Jialal I, Kaur H. The role of toll-like receptors in diabetes-induced
inflammation: Implications for vascular complications[J]. Curr

Diabetes Rep,2012(12):172-179.

[5] Serhan C N, Brain S D, Buckley C D, et al. Resolution of
inflammation: State of the art, definitions and terms[J]. FASEB
1,2007(21):325-332.

[6] Yoneyama M, Kikuchi M, Natsukawa T, et al. The RNA helicase
RIG-I has an essential function in double-stranded RNA-induced
innate antiviral responses[J]. Nat Immunol,2004,5(7):730-7.

[7] Seth RB, Sun L, Ea CK, et al. Identification and characterization
of MAVS, a mitochondrial antiviral signaling protein that activates
NF-kappaB and IRF 3[J]. Cell,2005,122(5):669-82.

[8] Yoneyama M, Kikuchi M, Matsumoto K, et al. Shared and unique
functions of the DExD/H-box helicases RIG-I, MDAS, and LGP2
in antiviral innate immunity[J]. J Immunol,2005,175(5):2851-8.

[9] Saito T, Hirai R, Loo YM, et al. Regulation of innate antiviral
defenses through a shared repressor domain in RIG-I and LGP2[J].
Proc Natl Acad Sci U S A,2007,104(2):582-7.

[10] Kowalinski E, Lunardi T, McCarthy AA, et al. Structural basis for
the activation of innate immune pattern-recognition receptor RIG-I
by viral RNA[J]. Cell,2011,147(2):423-35.

[11] Zhang NN, Shen SH, Jiang LJ, et al. RIG-I plays a critical role in
negatively regulating granulocytic proliferation[J]. Proc Natl Acad
Sci U S A,2008,105(30):10553-8.

[12] Jiang LJ, Zhang NN, Ding F, et al. RA-inducible gene-I induction
augments STAT1 activation to inhibit leukemia cell proliferation[J].
Proc Natl Acad Sci U S A,2011,108(5):1897-902.

[13] Boelens MC, Wu TJ, Nabet BY, et al. Exosome transfer from
stromal to breast cancer cells regulates therapy resistance
pathways[J]. Cell,2014,159(3):499-513.

[14] Hou J, Zhou Y, Zheng Y, et al. Hepatic RIG-I predicts survival and
interferon-o therapeutic response in hepatocellular carcinomalJ].
Cancer Cell, 2014,25(1):49-63.

[15] Karlsen TA, Brinchmann JE. Liposome delivery of microRNA-145
to mesenchymal stem cells leads to immunological off-target

effects mediated by RIG-I[J]. Mol Ther,2013,21(6):1169-81.

PEERA N 25 (1994-) , 2, SREITPGRIE A, AR,
By, 30T, M R RS

17



