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(FE) B #1756 % 44 Ik & % (streptozotocin, STZ) ¥ 5 L F & A By A B —40 ¥ & B B2 ey 18 A BOat & & A C B
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MEkAZAKT, ER GZOHAML EHE248AURS AR 1248 BAH XEUA TahFAhfEEEAEP<
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(Abstract] Objective To investigate the effects of scutellarin (Scu) on the blood—retinal barrier and the expressions of protein
kinase C B (PKCP) and vascular endothelial growth factor (VEGF) protein in rats with streptozotocin (STZ)—induced retinal edema.
Methods In addition to normal feeding group, the SD rats in other groups were induced into diabetes model by intraperitoneal
injection of STZ at a dose of 30 mgkg in combination with a high—fat and high—sugar diet. HE staining and OCT were used to
observe the retinal tissue morphology and a model of diabetes retinal edema was successfully established. After successful modeling,
the rats were randomly divided into model group, andomin group, and scutellarin group. They were administered medications for 4
weeks to observe the changes in blood glucose and body weight, and were examined by OCT. In addition, HE staining was used to
observe the retina. The protein expressions of VEGF and PKC in retinal tissue were determined by Western blot, and expression
levels of VEGF and PKCB in serum were examined by ELISA respectively. Immunohistochemistry was used to measure the
expression levels of claudin—=5 and occludin in the retina. Results Compared with the blank group, blood glucose levels significantly
increased in model group, andomin group, and scutellarin group at 2, 4, and 8 weeks after modeling, as well as at 1, 2 , and 4
weeks after administration (P<0.01). The body weight showed a slow growth (P<0.01) with a tendency to decrease; the retinal ganglion
cells showed vacuolar changes, the inner plexiform layer and outer plexiform layer were in disorder, and the cell density of both
inner and outer nuclear layers decreased; retinal thickness increased (P<0.01). The levels of VEGF and PKCP in retinal tissue and
serum significantly increased (P<0.01); the expression levels of claudin-5 and occludin in retinal tissue decreased (P<0.01). After 4
weeks of administration, compared with the model group, the interlayer edema was not significant, the retinal thickness decreased
(P<0.01), the levels of PKCB and VEGE in retinal tissue decreased (P<0.01), the levels of PKCB and VEGF in serum also
significantly decreased (P<0.01), while the expression levels of claudin-5 and occludin in retinal tissue increased (P<0.05, P<0.01) in
scutellarin group. Conclusion Scutellarin can down-regulate the expression levels of VEGE and PKCP, increase the expressions of
claudin-5 and occludin, so as to repair the blood-retinal barrier damage in STZ-induced diabetic retinal edema rats.
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R4 BRBM, R IA 5 % B, 32 3 i AL 2 v 2
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HE SR, APRFE BRB FY 5 8 V5 AEE |, 30468 2
A B A, HA I LA S RE Y P 25 4T SR AL
TR RER A A, G T (HE AR ).
KT BAE - FEE AT KRS - "SI N
TREATH U, BA W Mk /e, ARG B
LT 2 46 3R 2 KT 2548 rb S IBCHS 19 2 1 28 A 800
3, AT DABEIR I 00 5, O IR BR , 7 9 i A e
WRGE ARG TR IR O WU OB B ' s 1R 0
U 78 A4 5 T AT PR, AS BT 3 a5 B MR R R
(streptozotocin, STZ )Wk & B &1 I8 K 15 FSD K
B RO IS RL ) 455 6 2 A 1 T J= U R (optiical
coherence tomography, OCT) LA & HE 4 2 45 il 4 %
FRE7K R B, X AT 5 46 2R D M o R TR0 K i
TE4E S5 11 & BRB BRI I EAT RGERTSE , itk
— 25 lf PRSI 36 $ (ARG

1 ##

1.1 ¥

SPF Mt SD K EL 36 H, Blie 8~10 J& , 1A i
i (180+20) g, M1 B2 25 K 2% SPF 8l vty
Pt ZhW oy g SR T e rh B 2505 B B ol
SR A FRIRIE 24~26 °C I8 E 50%~70%, P17
AT JE A PR R SR SRS R SD R BB AL 43 B
IEH A EERA A5 S50 s Y K S A R
P2 R 25 0 23 10 (2 50 3 ) 8 B AR 01 ) AR DG B
F I8 e A 5 24 00 5 e 2l ) S5 0 4 A8 LAY 25 A
St (S B AR LS . 2020-0061 )
1.2 FZERKF

FRORBE RS (B 44 - 2 B, SN K22 24000 1
A FRZS | 45 H20010481) ;STZ  Tris (32 [ Sigma
7y Al S 08E221108 ,V900483) 5 kT 2 A6 2 (M
% 3th 25\l A5 BR 2N 7, A5 . 244023596 5 7 B R L KT
R B (T R = A T AT IR ) 414520201105,
20210119) , HE {4 PBS(7.2~7.6) 42 £h 2% vh
W (Wellbio, it5:05A210219.11A210301.01A210302) ;
RIPA 24 (1 [ R 28 = RAEMBAA AR
5 :PO013B);APS it ik —20 (E 25 5E A LA BRA W],
11t5:10002618.30189328) ; SDS ( 1 [ K % AL 4 9y
FeARABRA L HIS . MB2479); TEMED ([ I 7 i

LT AR RO A IRA R 525 5 . T105497)
VEGF #i{& PKCB #i & B -actin HL 1K occludin #it
& HRP (241 B 1gG . HRP 1L 2 Hi % leC (36 H &
M ARER N F L HES . 19003-1-AP 12919-1-AP
66009-1-Ig.27260-1-AP SA00001-1 SA00001-2) ;
Claudin-5 FLIA (FEER CHERBHEE A RA A 5
35-3500)
1.3 EFENEE

AR T W7 2 AL (TR AR R A R RS
Spec—CAM-05529-S2000) ; 5 30 ¥4 ¥k &0 ML (P [
T8 P R ASL S 3 AN A T A BR 2N |, A4S . H1650R ) 5
4 A S bR DEAR AL | 2 D) RE BEAR 5 BT A (BRYITTIE AR
B R A RA A, RS . PW-812 MB-530) ; H1L #4
fE I 55 R A (A6 i A B BRI A RS A PR H) Y
5 : DHP-500) 5 HL YK AR % A Fl vk (v b e s
— YR AR A, RS . DYY-6C . DYCZ-40D
DYCZ-24DN) ; BE iR & # 58 R (U1 7 AR DR
I il 3 A BR A ] L A . GL-88B . TS-1) .
2 FHik
2.1 MERFRBRERNEE

36 H SD Mtk R B R PROK AR 38 P R R
1 )G 258 14 h R E ST, AL W IEH 4 (n=
ORI ASL AL (n=27),, ¥ A5 £HLf FH o g v i e (st
SR b B2 2500 9 B s S g b AR AR ) IR SR 2
KR RIFEATRL 30~40 o, Pl Hilr &, 5 2 B,
212 h JFME SRS, % 30 mg/ke 7l & — K HENE
JEETE ST STZ , 1E 5 41 I 13 5 55 1 i A= BRER /K, STZ
T F 2 72 h S U K SD KBRS il A
A5 1, B B AE 16.7 mmol/L F R BN Lk £
B 22 PR W £ 7 Wl DR R BRUBE AR g 11, 5 K B
A <16.7 mmol/L, WI3E I 5 45 7] 4 STZ, ASEHY
ST 1 AR IR
22 MERBAMEKMERNEES55A

LA R o3 B R s B A B, A 4 SRR BR 1 HLE
WHRRYE | HEB A KR HE 446005 K R
o 55 2 75 A7 20 2 ZE AL B I 1 0, I e A0 1) e
JE T (209.78+3.62) wm B A 45 el 8 & Fsf
BN KA ST IS K 5 DR R D 5% 7K e A L i L
TG 9 L WA 9 JTHRAEFA 9 H
RARBAT 10 mLekg AHERIKHE S, RIEASK
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B 2 T R B30, N 19 I PR S48 B30 oA KBRS A8 o
HEB L2 0.09 g kg MTRARLL T0.002 g/ke,
#10 mL-kg'-d™ HE B 425, ¥A07 4 W, SRR
FET R ™A% 44 R i s 507 AR 5F

2.3 SRR

2.3.1  KEAM—BRER  WER R AR a7
Fidt R OIRES . BT 1R RS 2 .4 .8 J L
MAZjER 1.2 .4 G R BRI BUA T & 2
JE I BRI 5%

232 HE B (LSS E BT 5 A M 45 4 28 4k 1F
W 2H LA BT ZH 1 K B3 BITE IS 4.8 JA 25 Ab 4t 1
HEAT IR ER G R, 4R )5 64T HE Yo, HL AL B
WIR ZEAR K N B ZH 2T 10 min, PBS 3R 5 BT
e 3~5 min, ZE K 0l BB BE £ BE (95%~100% )
JBi7K 60 CkE R 1~2 hy U) R i 2= 7K . — W 2Rk
PIR 25 10 min,2 ¥, SR 5 MR TE100% 100% 95% |
85%H T5% T  FHTE 5 min, 5 HHZE 18 K= Uk
5 min; AR ZEYA S min, BOHEE T T H R4y
10 min, 2 ¥, TR E A BB . 2 4 A
Jei LA TR] v 6T 4% 4P 90 I 45 # i 4T HE Je o, %
7 32 A 3HR 305 AL i R B ' 2R 40, WS AR Ak
233 OCT WSS BRJEE B AR fh i 55 F Iy 22 i
JREEHLIZA 2 mL/L S5 SUBE BRI, 45 R B4 B JBR e 1k
G , It 7 Fem 1 e ARV D™ i | AR I B 8 R 4
i HR YRR IR, (s R R A BV IR A . R B
BLEG ALES S BRI, OCT X% 41K
SUEAT IR A A, 4T OCT A 2 Bl 2 FF B A 2 -
J7 R O5 B B 4 AT 12 A R AR (dise
diameter, DD ) &b (4 R1 [ JIE JEE J32 (A0 o) B Ay e 2 1L
WO RS 2R B i AR ) Tl s K A 58 T LA ER R 70
SRR i AR P88 e T 7 0 48, ARG D R S 1
LS A T 2l A P SR 1 24 (A 8
Ji) B2 4 Ja Ja |, LA TR %45 2 i 4T OCT #r , W
SR I LI 2 AR Ak

2.3.4 Western blot Kl VEGF PKCB EH#EIL 4
BRSO 4140, 1 PBS TRV 1 IR, 4 10%
OB B 4. 8%V AR T, WU I B FAREAS 80 L AT
BEICHLYK , FH 10% PAGE gk & (1, SR e # H &
ZPVDF i, 5% NG 245 53t — 0 £ ] PVDF B, I 5

K552 E—Pt VEGF \PKCB,4 CHZa %, W HIE
30 min 5, I ASRPTK B VEGF —$i (1:1 000) %
LR B PKCR — L (1:500) Fl /N AL K Bl B-actin —
P (1:5 000)#%F 90 min, 4% & J5 A PBS ¥ ¥k 3
W, J1 TBST ¥ J5 ¥ PVDF B AT HRP FRic iy
EHT R = H0(1:5 000) Ih=FEHT R =4 (1:6 000) 7
H 90 min, #&J5 H TBST ¥ 3 K, &K 15 min, HH
ECL b2 & Y6l SEWEE 1 min, FHIE A0,
FH A S PEOR R AL e S B TERE N 5 X IR O
5~20 min; %52 0h ik, IF ] Image J 047 43
rom A RBEUHWEAKEMS B-actin KJE
I L E R
2.3.5 ELISA 3£l VEGF PKCB & 2k F 4o
IR FEBIPICR ML, FHF B PUBE SR il FF 2 i A
SREE[ 10~20 min, #5029 20 min(3 000 r/min), Ht
AT RN BT A IR AR A T 20 <C
50 -80 CORAF, A5 1k S S VR o ik VR BOARE it P I
B0 AR5 R PR &5 25 R K I VEGF \PCKB 1Y %
ik,
23.6 HPEEHLUL K claudin-5 occludin 5
FIRAKF R IRERA ZhR A (B 3 KR
FUbR AR ) A A3 A% 4 wm BRLYD R, 00 B B
BEML K, 28 3% i 481 0 BH It 4 51k o 480k ) i
W S B Z BRSNS dt B occludin /N B
PU K B claudin-5 $TK (B BV BE 43 514 1:100
1:100) % TR & ,4 CrKFEE . R H &S i
it A-1gC PR -HRP Z Rk, T 37 Cl 407
B 30 min, £ DAB B, HARRE Y, —H KB
B R A YA FHERS Nano Zoomer 2.0RS F14# i
B, 54U R 400 A5 R 5 U 3 AP, R
FHIPP 6.0 #E4T R34, 20 B 48 21 S SO | I
LWk S E Sy
24 FHITESHW

K SPSS 21.0 Geit# 8 A AT e it b B, P
YLHEAT HO A W6 (AR oA S O 22 570 R A ST A
A A 5 15 R AR RIS 56 . 2 418 R 17 LA
W R AEZS A3 A KOy 25551 SR O 2250 B 5 75 R
Kruskal-Wallis ¥: %, P<0.05 HZERA G2 E X,
P<0.01 HERAH BEG I FE L,
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TESS STZ Ja MR 2 Z B kT 2 b Z A
1 R B B T R 38 I G218, IR A IR B T R R 34
RS 2.4 8 LIRS ZIE 1.2.4 8, 55 A4
XF LG RN 2 22 B2 AT 3R 3R A AR T o KA
1 (P<0.01); 7E45 25 )5 1 A, S BERI AR L | 22 22 B
AT K (P<0.05) s TE A 2R 2 8, 5% %
LN HE AT 3846 38 4R 0T i 3 KRR 2 (P<0.01) 5 76
Gifa 4, SRR ZZ WXL TR A
PR R A 2 (P<0.01) (1 1), TS STZ 5, 525 1
200 He, oA 2 R BUMLA>16.7 mmol/L([E12) , 78 i A
J5 2.4 8 UKL G 1.2 .4 J, 5158 400 A5
BRI 2 22 WIZH AT 346 3 20 IOk 35 T (P<0.01) .
TE 2G5 2 J8, SHERIAL T E | AT 3548 41 1 A AR
(P<0.05) (& 2),
32 MMBEESHEHAEST

4 J 5 TE K2 R SRR D B 2R ) 45 A T i, R 5
ST ECE (B 3A) 5 T AR 4 & 5 2 5 20 0 I 23 4
BRBiAS (F 3B) ;i #bE 8 J] Ja w5 2 40 i HE 51 25 6L
AL AN B H U N R B AR R N

AR JZE B K 40 0 5L A YRR R AR (1 3D) 5 il E R
ZH R DL H B Y S (| 3C)
FHZY 4 A, 5 1E % 40 F |, #5550 20 mT DL 10 e

M AR S S TR U, N ARIZE AP AR JZ HES )

OED0Om
oS ow>»

N S
g\%ﬁ%‘%}}%gég%m<m@xg

B

B1 KRERETHE (x+s,n=9)
WA EH 4 BRI CHEEZWADITHRIERA; 5IE
WAL R, AAP<0.01 ; SRR AL L $R, 2P<0.05,24P<0.01; 5
2 Z W A, *P<0.01 .,

25

-
)
11
o aQ w >

T /(mmo1/L)

L @ @ &
6}%&«) ‘y)%g ‘y)%g% )@g\, “‘2}<‘b »\gﬁgb&

B2 ABRMmEREZTHE (xxs,n=9)
AR BT CEZ W DITRALRA, 5IE
WA, 4AP<0.01 ; S EERLAL L 4, AP<0.05

KL, WIZ)Z AMZZE 40 0 %% 5 el b | HES i A (A
AB), % Z2 W 2H AL IR B4 228 A AT 5t 2 R R el AR
WAZ)Z AMZZ I K B R WA 8 2l 48 (FE 4C) iT%

16 2 2H A0 X & ) B e 2 B A K o )2 TR) /K i B
R IREERTE T (K 4D)

B3 SREEFHSEZEAN HE £BE (x400)
WA IEF A 4 )5BS B 4 JCOER 41 8 Jil;DAEH dlrs )5 8 il .

B4 FAH4EAREEN HE £EE (x400)
FEAOEF A BRI C. AL WY DAT AL R,
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EHRH LRI 4] I 2 WA SRR A
BS MAHEERMERE OCT 3tk
TE: A 255 OCT; BHIZ /S OCT,
_ PKCp | = w— w— = | 77.n,
5
< VEGE | v MM oot e | 46KD
=
Q
> bacin | S @

A B C

D A B C D

B6 &EMMAEELS PKCB.VEGF B 1ER (vxs)

AR B CoAZZ WA DITRAER A, 5 IERH L, 44P<0.01; 5B L #, 4P<0.01, 24P<0.01;

L L WA L HL,"P<0.05,

33 BSHEMMEEELTW

YRZIH 5 A AN AR 2 A P R TR e
(P<0.01) , 2 W 3 BUAL I B A (] 5A) , a2, %
Z UYL T 2546 R AL S R H 40 0 R B 3
[ (P<0.01) (K 5B2—4) ., 4525 4 )G JT R EY
B AR P I JE B 4230 T IE R KOF (% 1) TR
543 B B 1 A e S TSSO T i OCT A
AR B AN

R 1 FAXRAHRIEIMEEE L (v2s, um)

4151 n R %
R4 9 198+3.53 200.89+3.00
21 9 218.33+2.5844 220.44+4.4744
L E AU 9 219.77+4.9444 213.11+4.634442
SEY% 3 9 218.67+2.7144 209.78+3.084444
FAd 61.701 35.11
P P<0.01 P<0.01

TS IEH 4 R, A4P<0.01 ; SR ZH Fe#5  24P<0.01

3.4 Western blot # il # [ £ PKCB.VEGF B3R i&
5%

5 IE R A% b AR 2 |2 22 B 4 A0 ) B 2 21
PKCB . VEGF 7K F & 2 Jt 5 (P<0.01) ; 55 1% A1 41 AH
b, %2 WA JTHMEA R PKCR . VEGF /K 3

or

FEAI% (P<0.05,P<0.01) , H 2 Z W4 PKCR 2 5 A7
gt 2m 5 L (P<0.05) , % Z W4 VEGF 7K1 FlAT 25
R PKCB . VEGF K25 HA B EG T4 5
X (P<0.01); 5&Z WM, T 36 4 PKCB 7K
R B (P<0.05), FEWLIE 6,
3.5 ELISA #& il % PKCB,VEGF By RiXER

SIEWAX b A 22 WA ST RA
I35 7 PKCB VEGF 7K 3 & 3 F+ & (P<0.01) ; 5 5
AU L, % 2 A JT A E AR PKCB.VEGF 7K
- E AR (P<0.01) ; 5 & Z WAL AT RAERA
PKCB .VEGF 7KF FF#(P<0.05), LK 7,
3.6 REARLFERNHAME claudin-5,0c-
cludin BIRIXE R

W2y 4 RJE BRI AN R 6 FR)E
PN MUK Z I I3 T claudin=5 Y (g%, HAR
W 5% 2 2 HE B 2L S5 R AR B, & 2 WA e £ 5 A
T2 AH L AH X BT KT 2 AR 2K A A R I 4 41
claudin-5 ,occludin &35 52 BAPE  HESIAH X5 55, 4544
B GIE R AN e BRI 2 2 WA KT A B4
R i 2H 21 claudin=5 occludin 7K & 3 BEAE (P<
001); SHELAIH AT L |, % 22 B 2H 1Y claudin=5 .occludin
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N
>
>

-"—El 6 — 2 150
5 # 7Y
=4 a2 £ 100
= S
Q.

2 = 50
g g
ﬂ-o 0

A B C D A B C D

7 HEMF PKCR.VEGF BIFRIEE MR (x+s)
AJEH BRI C R L WA DAT R RA, SEHHXN
L, 44P<0.01 ; 5 BRI 41 X 1L, 22P<0.01 5 45 % 22 B 41 L8, #P<
0.05,

KT iR (P<0.05) o SHERLA XS L, KT SRAE R A
occludin 7K 5 2 T+ & (P<0.01) , claudin—-5 7K T+ &
(P<0.05), UK 8 F1k 2,

4 i

FEHE DR IR 5 A8 i J aa A e ol 0 A 3
PR UL AR R e AT BR 25 [A] P (45 400 1) 52 471 A
ARIZTE BURRE A 3 BOE BEK MY & 2E . DME (1
S A ML i A T B, A Jo 2 AR 0 8 4 I PN B
21 A 22 A5, P B A0 A 3 1 K A5 o — 4 R
BRI REREIRN , W0 AR i R M T e VEGF (R
2, I im0 B B X K 718 PKC J& VEGE {3 1
EIE G5 55 340 1, o7 38 Jin i 8 N R 40 it 3 i
P S0 A I B I A RS o M AL AL TR AR 3
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