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Effect of Flavonoid from Diospyros kaki Leaf on Expressions of CTGF,
VEGF, HIF-1« in Retina of KKAy Mice
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[ Abstract ] Objective: To investigate the protection effects of flavonoid from Diospyros kaki leaf (FDL)
on expressions of connective tissue growth factor (CTGF), vascular endothelial growth factor ( VEGF) , hypoxia-
inducible factor-la ( HIF-1a) in the diabetic retinopathy (DR) of KKAy mice. Method: Take 30 C57BL6/]
mice as normal control group, one hundred and fifty male KKAy rats were randomly divided into five groups: KKAy
model group, FDL high-dose group, FDL medium-dose group, FDL low-dose group and Calcium Dobesilate group
consist of 30 mice per group, high-, medium-, low-dose groups were administrated with 200, 100,
50 mg-kg '+d ' dose of FDL, Calcium Dobesilate group was given 230 mg-kg '+d "' Calcium Dobesilate, normal
control group and KKAy model group received equal volume of saline. After 16 weeks, fasting blood glucose

(FBG), glycosylated hemoglobin ( GHb), the whole blood viscosity and plasma viscosity were detected. The
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expressions of CTGF, VEGF were examined by ELISA, HIF-la were dected by Western blot and located by
immunohistochemistry. Etinal apoptosis was detected by TUNEL staining. Result: Compared to normal control
group, the FBG increased markedly, the GHb reduced obviously, the expression of CTGF, VEGF, HIF-la and
TUNEL-positive nuclei number in the DR were significantly higher increased obviously in the KKAy model group
(P <0.01). Compared to the KKAy model group the GHb was markedly increased (P <0.01), the expression of
CTGF, VEGF, HIF-1a and TUNEL-positive nuclei number in the FDL high-dose and medium-dose group reduced

obviously (P <0.01). Conclusion: The FDL can significantly repair DR and its mechanism may be actualized by

regulationg CTGF, VEGF, HIF-la in retinopathy.
[ Key words ]

flavonoid from Diospyros kaki leaf; diabetic retinopathy; connective tissue growth factor;

vascular endothelial growth factor; hypoxia-inducible factor-1a

o R 975 A0 A IR 7% ((diabetic retinopathy, DR) J&
DR B ™ T R O A O R L B gE R
SR IS D RE Y 22 R A0 M PR 7, gt g AR KA
F ( connective tissue growth factor, CTGF) , Il & N [
4 K Kl F (vascular endothelial growth factor, VEGF) ,
VI B AR R 55 ] F (hypoxia-inducible factor 1a, HIF-
lo) 75 DR B354 B & 82 &, JOF Bl 17 F e 3 &, 52
Wi DR f & A= & i, it 3 4F ke BIF 5% 5 PR 9 L 099 J5E
ASHLAR B BRI RE ot B A R &
17 (17N =R AV o A B D 1 ) G 5 428
$3 DR BHM AR . BEFERY CTGF, VEGF,
HIF-To X F DR BRI i 5 2, 240 0 747 3 224
ML 52w DRI & Ak R K s, il H 3R 5k, AT
LAk /b DR B/ L (6% B2, 422 DR (g JE R
A I i DA I R IR A ROE Ly 2 — L B
i RLUE Y AR AR B i R DL T 3T
DR J5 T B 438 , AWFSE DL A &R 2 AR Rl KKAy
/NCR A5 A, UL % Al i 8 i %P DR, CTGF, VEGF,
HIF-o B 20 94 T~ 0 7 H B S % DRAS £ 97 £
FH 2 AFE 5l Al - A o DA 17 FH i BE A~ AR A
1 ##y
1.1 Zh¥ SPF % KKAy /N, G H&IE S SCXK(5T)
2009-0004,150 H, C57BL6/T /N B, & #% ilF 2 SCXK
(H)2009-0007 ,30 H, Mk, 7 B, A E (21.88 =
2.31) g,y T BB 2B S YIS . KKAY /)N
BRLLL 25 g iR iRl 35, CSTBLO/T /IN B LA 32 5 e e 5
L2 25 Raskon) At 30 R T T 2 M A R
i3, 28)7 PG b B2 245 BF 5% T B 04 48 o R A B A
Yk Diospyros kaki -4 A5l i LL 6 A¥% i 75%
OB 2 h 5 LR £ TR A WO AL B 5 2 )5 DL 2R
P Jeie W BT, #5 AAS [) 44 BR 0 B £ 8, D9 R R B, 20 B
AT B AR 78% L g i LA AE B AR K TE A
e B, SR IR IR B (BN K % 2 A A BR 22

- 116 -

Al it 45 1307021 ) ; % bt B CTGF it f& | % bt B
VEGF $i ik & f bt B HIF-1a 374K ( 2 E Santa Cruz
oA, S 4 Bk E13J021, E13J017, E13J011 )
CTGF,VEGF ,HIF-1c i B¢ 4 2 W B 52 ( ELISA )
F & (FEH St Louis 24 A, it 5 43 %) & 20130317,
20130309,20130415) ,

1.3 {Y#% H850 74t it ( H A Hitachi
ZvH]) ,BH-2 #5027 1 88 ( H 4 Olympus 24 H] ),
Centrifuge 5810R %Y ik iH /& # B .0 ML (12 &
Eppendorf A ] ) , & [% 51 8 AY 1fi % 4% (7 [F ACCU-
CHEK Performa 23 7)), 7100 # 4> [ 3l 4 4k 4 H1 X
(HAHS.~H) ,LBY-N6 Compact B |fil & 7 A% 2=
FEAL (A R AR A R A A o

2 FiE

2.1 Yo e /N BGE R PEMR SR 1R 5 iR 52
5, 002 1fi W , BB LIS (FBG) >16.7 mmol - L™" ()
150 H KKAy /MR BEHL ST Jy KKAy BRI | Aili - 55 1
e AR A, RO ER A A, A A 30 H

2.2 4525 MR L AR A A 0 4 T AR
- 200,100,50 mg-kg ™' -d ™" ig 45 T AH LT i
2y A BRER K R I R R R R R4S g TR R
C57BL6/J /NER 30 HAEMIE®W 4,8 H 4 755 &4
BRERK g, A /DR E 2 16 JH

2.3 WRARE LWL REHAINYEEATEK
12 hj5 , 10 Ho/N BBy R B, o 4% 4300 2 4% 28 /0 B
() FBG, R R BRI , 6 4 7 3h 2E £k 53 A 404G
A ML L2 1 (GHb) s 45 2010 2/ BUAK IR Bk
HUm#y 0.8 mL, I fF Z 44 (100 U-mL ") 80 plL %
A A 0 R . o 10 /N BB IR BRI, i
ZANPTEE, LA 3 500 remin ~IGHR B0 30 min, B | )2
24 K6 00 G o 8 R, MR BR VS LR S V10T, Ah B,
R RETAT Gl NN = N D N D E R e
ELISA 35Kl CTGF, VEGF , 25 [ [z fou %4 [ 3k v A il



23 B 2 )
2017 4£ 1 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.23 ,No.2
Jan. ,2017

HIF-1o, #5320 20 25 3k Y 395 I8, K, A s A
S R B 2L S R, T TUNEL 2545/ i)
R ) S 240 L 040 1 R BE B IR R R - 2L (HE ) G £ 46
ZIN BSR4 I 2 2 B 2 A AR

2.4 AR ARKEIN R 4 A 3h AR Ak 4 B AR
FBG,GHb, 4> [fil. 25 & F i 3 5% .

2.5 CTGF,VEGF 7£ /N UL W) I P ik
o 5 2H 2 4 il 2H 2R 50 3%+ B ELISA 550 & 1 Y
i FH I A SR W45 BE A B W BE AL 3F 5 CTGF,
VEGF , HIF-1 o 14 2H /)N B0 I JEE PR 180 e B

2.6 FHE [T g B0 VA R T A I IR HITF -1 2R 3R
RTEBL B ZH U A PIPA 24 fif L, BUEE B
fi, BCA 3210 52 ¥k B, [a] if | AF Marker B i PVDF
JEE, W6 G A= W5 &= B AT 1 b, i A —$it (HIF-1
1:200F5 8 ) , 4 CAAC I o B I 5% 7 31 BUR 1o 41
LW FRC B BLR T (101 000 F B8 ), & I J0 &8

Lh B E T2 AOth Bt B R ER, Z
Ja BEAT BT
2.7 N BRI R ZH S B s A AR R 2 4

R A HE e o K, B RS B op ok R S
A TEJGEE T UL 5 A 2H /N BRI B 24 2 B 2 el A
1 0L o

2.8 /)N ERUAL IR S 40 6 O TR R A A R R A
VIR o, 2 240, & 2, 22 M 100 °C L5 min,
2 100 V,SDS-PAGE Hi k4 B )5 ,260 mA Hi i% % 5]
PVDF i TBST 2wl Ik 37 CE M1 h, Euk,
R TLRT Z5iREdiik 4 Cal i, B0k, DL R i 4
W ARIC — 40,37 °C,90 min, vk, ECL & {44k
G AR NS S VU o= I N W R e
PR

2.9 GiiteEartt R SPSS 16. 0 Gt #k4k4 Hr
SR LA v 25 RO, ZHEARAN BRI EE
JEM UL P <0.05 HESAEGH 5L,

3 &R

3.1 XPHEIRIG /DN B — M Sl e UL S SR A5 R
i 1E B 4 /N B — B B0 4, BB ROK g, B R,
G S R MCR BT, PR B IE %, TCFE T ; KKAy £ 1
/NS IE A LB, R MR 25, B G IS RS 2R
JGE 5 s B B OK SRR AN R £
PRI W, B 2 HUNERAE T, R Rl R A5 4
T At P AU 70 6 21 ) /0N SORS BitR 0 4 2%, — B
L5 KKAy R4 0L, 58 20 R 45 4 Hh B 2 H/N
FRUBE T, Al i 2 R AR e s B 1 N BB T Al
B s R AN RS E R AR R

YOK 52 AT RS A N, (EDRS SR B0 4, R BRI
BRALT: .

3.2 WPREPRE /I BB OB Ak i 21 8 E R R R
S S AN, 5 IE 2/ B, KKAy BERY 20 /)N B
) FBG W] 2 4% &, GHb B F FER (P <0.01); 5
KKAy #5878 41 /s B LA, Al it B I o g ) 41/ B
L1117 E SRS % (A 3 | A s -l = =0 N T A
(P<0.01), W1,

F1 HHMEEERA/NR FBG & GHb B% Mg (x 5,2 =10)
Table 1 Effect of flavonoid from Diosphyros kaki leaf ( FDL ) on
level of FBG and GHb in daibetic mice(x +s,n =10)

4157 F 4t/ mg-kg ™! FBG/mol-1 " GHb/%
B - 5.30 +0. 14 3.13 +0.26
i - 29.88 +1.67% 15.13 £0.45%
i - 5 200 11.13 1. 15% 5.13 0. 15%

100 19.18 £1.07% 7.18 £0.21%
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Table 2 Effect of FDL on level of hemorheology in daibetic mice
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50 7.01 £0.25 3.01 0. 21
BRORTR R 5 230 6.94 0. 14 3.1520.17
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F3 MM EII AR R/ R LM E CTGF, VEGF Rk FE %
Mo (x+s,n=10)

Table 3  Effect of FDL on level of CTGF, VEGF in retinal of
daibetic mice(x +s,n =10) ng-L~!
20 51 F 4t/ mg-kg ! CTGF VEGF
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Fig.1 Expression of HIF-1a protein in retinal of daibetic mice
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Table 4 Effect of FDL on level of HIF-1a protein in retinal of

daibetic mice(x +s5,n =10)
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50 1.37 £0.07
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i AR 71 5k 2 5 90 A I S AL/ Bl ) A0 1) I 2 23
- 118 -

P Y KKAy KO LR 22 S A3 . IRl 2,

B2 #MERNEREDRAMEALREZLEHZN(HE,
20)

Fig.2 Effect of FDL on pathological changes of retinal in daibetic
mice stained medtheod ( HE, x20)
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Fig.3  Effect of FDL on retinal cell apoptosis in diabetic mice
(TUNEL, x100)
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