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Abstract

e AIM. To investigate the effect of paeoniflorin on the
inflammatory response of diabetic retinopathy rats by
regulating phosphatidylinositol-3 kinase/protein kinase B
(PI3K/Akt) signaling pathway.

e METHODS:. A total of 70 SPF male SD rats were
selected, and 12 rats were randomly selected as the
control group ( normal saline gavage). The remaining 58
rats were fed with high-sugar and high-fat diet combined
with intraperitoneal injection of streptozotocin (STZ) to
establish diabetic rat models. Rats with diabetic
retinopathy were randomly divided into model group
(normal saline) , paeoniflorin low-dose group (100 mg/kg
paeoniflorin) , paeoniflorin high-dose group (200 mg/kg
paeoniflorin ) and metformin group ( 100 mg/kg
metformin) , with 12 rats in each group. The body mass of
the rats in each group were compared. HE staining was
used to observe the pathological changes of the rat retina.
Automatic biochemical analyzer was used to detect the
levels of fasting blood glucose, glycosylated hemoglobin,
serum high - density lipoprotein cholesterol (HDL-C),
low- density lipoprotein cholesterol ( LDL - C), total
cholesterol and triglyceride in the rats. Enzyme - linked
immunosorbent assay was used to detect the levels of
serum superoxide dismutase ( SOD), reactive oxygen
species ( ROS), malondialdehyde ( MDA), glutathione
peroxidase ( GSH - PX ), tumor necrosis factor - «
(TNF-o), interleukin - 6 (IL-6) and interleukin - 1B
(IL-1B) in the rats. Western blot was used to detect the
expressions of Occludin, p-PI3K, tight junction protein-1
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(Z0-1), p-Akt and VE-Cadherin in the rat retina.

¢ RESULTS: The expression levels of Occludin, ZO-1 and
VE - cadherin in low - dose and high- dose paeoniflora
groups were higher than those in the model group, while
the expression levels of TNF-«, IL-6, IL-1B, p-PI3K and
p- Akt in serum were lower than those in the model
group. The high - dose group of paeoniflorin was
significantly better than the
paeoniflorin (all P<0.05).

e CONCLUSION: Paeoniflorin may reduce inflammatory
response in diabetic retinopathy rats by inhibiting PI3K/
Akt signaling pathway.

e KEYWORDS: paeoniflorin; diabetic retinopathy;
phosphatidylinositol - 3 kinase/protein kinase B ( PI3K/
Akt) ; inflammatory response
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2023-0003 |, fR 25 190-210 g, FFA sh ¥4 35 T iR
& 25 C MXTREE 55% JS % 38 B I B LR AN IS FE Y
SN o BT S S BR L 50 B W A R A TR R )
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7 B R AT b B, OSUNRAE K BR3% 100 mg/kg A5
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L 2 P S EE F EAT 50T, RIPA 24 22 vl
SR LU LRGN L 5 3%, T A TR J B HLEE 4 C R DL
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SDS\PAGEHERZ I, 8 )5 5% % 21 A — 98 £ M (PVDF) it
b LA 5% B BE W5 M BB 1 by W BEJE, A Occludin .
p—PI3K .ZO-1 p-Akt VE-Cadherin —¥ (1: 1000 i B ) ,
4 CHEE T, INAAARE Z 40 (1 :2000% 8) , SEBE
1 h; 3G, A ECL B LA B-actin WINSEH, BT
ZIRE AR AR IR Image J 5.0 BAFHEAT 2047
Beit25 4347 . R FH SPSS 21.0 44 5t 47 58 14
Mo THEERH (x+s) Fom , Z 4R HLHCR R & Jr 22
A3HT, I LR ] LSD -1 4G 55:, DL P<0.05 B 2EFH G
-9
2R
21 REAXRRERENELODIEZEARSEMNELLE
A 20 AR R R RO I 20 28 B2 B I A e A 25 R 3
AL # R (P<0.001) , BRI A2y HR | =24 A
21 390 e 2 R B i AR X B A, s U b B A I
LLER UK FX IR, 2 5 A ST 3 L (P<0.05)
T H XU A o S TR e, 2 7 R R (P>
0.05) , 25 I MWE Ak i 21 88 1 K F- T-xF B, 25 7 4
AL EL(P<0.05) , A7 25 HARG & 2H A7 245 1 = )
S R RO R U o i o AR AR 2, 25 I il b b Ak
ML A KL TR, 25 HH 5% E L (P<
0.05), ATZGFF R R AL F OSUICAE KRR I 3 T4
EATNE R (11| B N 10 - | AR SO E W O Y (3R RS PR €5
], 2R A G FE X (P<0.05), — H X4
WEEE TA AT SRR, ZFA81T%E X (P<
0.05) , 25 I E BEAL LT 8 K- 585 25 1 s ) s 41 L
B, ZFHIEIFE L (P>0.05) , L% 1,
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HDL-C  H i =g S K e 2 S A S22 &
SL(P<0.001) , BEAYLH AT IR0 i 21 A 24 17 s )
20 W AU K BLUIM TS HDL-C 7K SR T %0 B 20, if 3
LDL-C  H i =8 | SR BT & T3 IR, 22 5 396 5
THEE L (P<0.05) AT IR 4 AT 25 w4l
TSR ZH K BRI Y HDL - C 7K - 85 TR I
LDL-C  H i = S IE [ B I FARSR AL, 252 R ¥ 4
TR L (P<0.05) o AT i fl 4 — F O SUIRZE K B
I3 HDL-C 7K~F 5 T AT 25 1 IR i 41, 1L LDL-C | H
=g SR E AR T AT R R, E R A S
¥ L (P<0.05), — F XK 4 K B i LDL-C.
HDL-C  H il = Fg B JH [ B 7K 7 5 AT 26 4 & 37 & 41 L
B, ESHIEITHE L (P>0.05) L% 2,

23 BAKRRUMEARARELERILE XA KEM
D RSS2 2 254 A T A5 E R, AR 2 K B A0 PR i 2 4
AT, AT A5 s HHESZAL , S R | 40 1 4%
PORSERE A | fh 22 A )2 P LS M R AR, 5 AR 4 A
Eb, AT AR B2 AT 25 R R e AL RO R R
D) 5% 2H 20 LA A5 D 2, A0 P B P AT S o, L 40 i
B A K], Pt 275 4 5 I S 3, DL 1,

2.4 REXBREU L HMEXIEIRAFELE A4k
1% SOD .GSH-Px MDA ROS /K- [t 4 2% S 3947 Gi i1 &
S (P<0.001) , A5HYZH FIAT 245 IR 4 41 K BT SOD |
GSH-Px /KT X R4, IfiL 3% MDA ROS 7K F X} HR
M, ERIE G L (P<0.05) o A5 251 5 ) & 20 A
IR K B SOD  GSH-Px MDA . ROS 7K *F- 5 % B 21
Fods, 22 080775 X (P>0.05) . A5 AR FI R4 |
AT R R A SO K BRI S SOD . GSH-Px 7K
S TARARIA L7 MDA \ROS /KR T 2% 78

1 BAXBREREMECLIIEQRTENELR (n=12,X%$)
215 W (g) PEALMATE (%) 23 G A ( mmol/L)
Xif B4l 310.58+24.24 4.73+0.64 10.19+2.07
ik 234.42+20.39" 9.81+0.58" 26.53+4.66°
AT R B 4H 274.00+22.42* 8.12+0.73¢ 20.79+4.10°
AT i Al i 208.50£25.04" 7.39£0.62" 14.28+3.28"°
L H ORI 312.42+26.01°° 7.23£0.70" 14.07+3.15"°
F 22.710 93.713 39.541
P <0.001 <0.001 <0.001
7 :°P<0.05 vs XT L ;°P<0.05 vs BERIZH ;°P<0.05 vs ~j 25 H R 2H ;£ P<0.05 vs A2 H =R,

®2 BEAXRMAEKFILER

(n=12,X£S , mmol/L)

215 LDL-C HDL-C Hh =g pyilaN il
X R4l 0.47+0.10 0.85+0.16 0.84+0.19 1.30+0.32
HHIZH 0.86+0.15" 0.31£0.09" 2.25+0.40" 2.18+0.43"
AR R 0.73+0.13" 0.64+0.13"* 1.57+£0.33* 1.84+0.37%°
AJEH R A 0.61£0.11%°° 0.76+0.14* 1.1420.32% 1.63+0.28"
U 0.65+0.10"* 0.72£0.15% 1.19+0.35%° 1.67+0.25%°
F 17.548 27.919 31.676 10.999

P <0.001 <0.001 <0.001 <0.001

7 :*P<0.05 vs SR ;°P<0.05 vs BETULH ;°P<0.05 vs AT2HHARF 4,
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FG2E L (P<0.05) , A7 2517 i il i 4, — HORUIRAL
K ERLIE SOD | GSH-Px 7K1 T AT 24 I 57 41, 1l 3
MDA ROS AR TAT IR =, 2 R A ST EE X
(P<0.05) , —HBUIRZH I3 SOD .GSH-Px MDA .ROS /K-
AT SR A A, 22 RS E L (P>0.05) , UL
%3,

25 EAXBRKRERMEXEFKFELE K41 KR
i TNF-a IL-6 IL-1B /K b K 2R A G it 2 X
(P<0.001) , BERIZH AT 254G & 4 K UL TNF-a
IL-6 IL-1B /K FHy i FXHRA, 27 WA 5% E X
(P<0.05) ., 25 mla 2, — B OUIRZE K BRI TNF-a
IL-6 IL-1B /K5 XA i, Z R 5% X
(P>0.05) o A5G a4 AT 24 1 5 7] 28— HORUIK
ZH R BUMYE TNF-a IL=6 IL-1B /KPR TR | 25 57
AHETHE R L (P<0.05), A 25 i 5l & 20 K Bl i
TNF-o IL-1B KPR TATZ W AR 41, 22 R A g1t
2L (P<0.05) ,1L-6 K- S5A 4 HAR Al b, 2 5%
TG 2 L (P>0.05) , — W RUIRZH K BRI i TNF-a
IL-6 IL-1B /KPR FAT L AR 4L, 22 R A G2
BN (P<0.05), —H XANH KB ILHE TNF-a IL-6,
IL-1BKF5A i mm A b, 2 R TGI8 X
(P>0.05) , W% 4,

2.6 £4AKAR Occludin #1 ZO-1 K VE-Cadherin EE %
EKRELLE &4 KB Occludin F1 Z0-1 }% VE-Cadherin
HAFBKE R Z T A S8 L (P<0.001) , £

RUZH AT AT 25T = A a4, — HOBUIRA KBS
Occludin ,ZO-1 VE—-Cadherin & 4 % 15 /K AKX F % BR 40,

SAGIEE L (P<0.05) . AT EA=A A2
Foe e, B R4 K Bl Occludin, ZO - 1,
VE-Cadherinf [ A 7K -5 TR, 22 S5 Y0 Ge it 2%
B (P<0.05), Nt ml e, — W U4 KR
Occludin . ZO-1,VE—-Cadherin £ [ 357K ¥ TA5 25 1%
R4, 2253 G52 L (P<0.05) . —H BRI K
L Occludin ,ZO-1, VE - Cadherin & 435 K5 T A 25
HrfEd, 25 A 5% E X (P<0.05), L& 5,
K2,
2.7 RHA KR p-PI3K 1 p-Akt EERIZKFELLE &4
KB p-PI3K Tl p-Akt 1 RIK KT ILE, 22 5 A 51t
2R (P<0.001) , BRI AT KR4 AT A
FlHE XU K Blp-PI3K . p-Akt & H 5K F 5
TR, 2R A SR L (P<0.05) , ~j 25T K5
m AT R R A U K B p-PI3K  p— Akt
BEHFEB KK FHREAL, 25 8H 5228 L (P<
0.05), ATZGH R4~ H AR K Bl p—PI3K . p—Akt
EARBKARTFAT AT RN EA, ZF A G E X
(P<0.05), —HBIKH KR p-PI3K . p-Akt & FH R iEK
FEHATIT AR LR, ZEFH LR ITEE L (P>
0.05), W3k 6,& 3,
3itie

Y PR PR DO IS0 7 2 M PR i B 2 R T I 2 B 1)

FE R A ] e s e At AT AT AR B NRE A 40 %

AR RIS o SR AT e =i
Y e e

D = 43

e e R L e

200 pm

E1 HEFBHRNESAKXKRAMBALURESTN A HEA;B BERA,; C. AT HIEL; D AN H & flEd ;E. ZHUIKH,

*3 BHXBENWMHMEXIEIRAFILE (n=12,x%s)

215 SOD(U/mL) GSH-Px( pmol/L) MDA ( nmol/mL) ROS(U/mL)
xof R 82.15+11.64 90.33+10.48 3.42+0.47 29.54%2.79
PRI ZH 32.73+6.98" 46.79+8.94" 5.68+0.40" 54.79+3.63"
AT 61.66+8.27"" 73.8029.26" 4.23+0.38" 37.16+3.08"
SESRER=hrilh et 80.96+10.35°° 92.04£11.52°° 3.75£0.33° 28.13+2.94"°
IR ZE 79.48+10.92°° 91.51+10.69°° 3.72+0.35%° 29.04£2.67°
F 55.795 43.622 63.345 164.382

P <0.001 <0.001 <0.001 <0.001

" P<0.05 vs X AL ;© P<0.05 vs B ,°P<0.05 vs ATZGFRFIEA
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F4 BEAXRBRERMEXEFKELR

(n=12,X%S,pg/mL)

2451 TNF-a IL-6 IL-18
X i 2H 25.79+5.43 108.44+21.57 15.26+3.12
FERIZH 41.84%6.15° 143.70+22.68" 24.95+3.74°
AJ R B 32.52+5.19"° 120.56+24.52" 18.63+3.36""
A5 i i 24.36+4.83°° 104.93+27.35¢ 14.84+3.57°°
ZHXUIRA 25.13+4.62°° 110.78+31.49%¢ 15.73+3.08°°
F 23.733 4.430 18.695
P <0.001 <0.001 <0.001

. P<0.05 vs X R 5 P<0.05 vs BEFIL ;°P<0.05 vs ATZHARFI A,

£5 &AKR Occludin #1 ZO-1 K VE-Cadherin & A R ik kL& (n=12,x%s)

25 Occludin/B-actin 70-1/B-actin VE-Cadherin/B-actin
Xif AL 0.64+0.07 0.61+0.07 0.69+0.06
A2 0.31x0.03" 0.20+0.02° 0.24x0.03"
SETRER b 0.42+0.03" 0.33+0.04"° 0.39+0.04"
AJH L 0.50+0.05* 0.42+0.03%° 0.46+0.05""
ZHIXUAR 0.57+0.06" "¢ 0.510.04" ¢ 0.59+0.06>¢
F 75.434 146.042 139.227
P <0.001 <0.001 <0.001

" P<0.05 vs XFHRL ;© P<0.05 vs BEIRIL ;°P<0.05 vs AT HRFE A ;5P<0.05 vs S H A B4,

" 35kDa

-

VE—Cadherin.;‘h‘“ * ﬁv 70 kDa

Occludin

Z0-1

! - 45 kDa

BOWAL AT A UL
G el

2 & 4HAKE Occludin #1 ZO-1 K VE-Cadherin E 8 %
*=E,

B-actin

X ZH

*x6 HHKR p-PI3K 1 p-Akt EARIEKFELLE

(X£S,n=12)
21 531 p-PI3K/B-actin  p-Akt/B-actin
papilEEz| 0.97+0.10 0.91+0.12
BHIZH 2.18+0.15 2.12+0.17*
SETRER (S b 1.74£0.18"¢ 1.69+0.15"
AJH A 1.52+0.15% 1.4320.14"
Z HIXUAR 1.40£0.12" 1.35+0.13%°
F 116.160 116.710
P <0.001 <0.001

TE:P<0.05 vs X HRLL;°P<0.05 vs BERIZL;°P<0.05 vs ATZ5 I
il

KA b AR N BB R R 34.6% 0 DRI AR R 5
AR AT 43 R A3 A DR 0 D 5 2 R A M DR S R
DOR JESRG 2 5 0 O I e i, P 14y 485, 5 LA 0 ) i
A T I, ORI A2 5 | i s, ol SRR R R
WY, M DR s B3 B 08 M A 4 5 RS AR PN 4% R AT D A S
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