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Effect of Flavonoid from Diospyros kaki Leaves on TGF-8, and MMP-9 in Blood
Glucose Levels and Kidney Tissues of Rats with Diabetic Nephropathy

LING Wei-de'" , DU Gang’
(1. Ruikang Hospital Affiliated to Guangxi University of Chinese Medicine, Nanning 530000, China;
2. The First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China)

[ Abstract ] Objective; To investigate the protective mechanism of flavonoid from Diospyros kaki leaves
(FDKL) on transforming growth factor-8, ( TGF-8,) and matrix metalloproteinase-9 ( MMP-9 ) of diabetic
nephropathy (DN) rats. Method: The 50 DN rats were intraperitoneally injected with streptozotocin (STZ) (120
mg-kg ') to establish the rat diabetic model. The blood glucose was measured before modeling, and the DN rats
were randomly divided into model group, aminoguanidine group, FDKL low, medium and high-dose (100, 200,
400 mg-kg ') groups, with 10 rats in each group. Normal group was composed of 10 normal rats. The rats were
administrated with the corresponding medicines for 12 weeks, and the rats of normal and model groups were given

equal volume of normal saline. Before and during the administration, the 24 h urine protein and fasting blood
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glucose (FBG) were determined every 3 weeks. Two hours later after the last administration, the levels of methane
dicarboxylic aldehyde ( MDA ), superoxide dismutase ( SOD), advanced glycation end products ( AGEs) and
fructosamine (FTS) in kidney tissues were tested after the treatment. The changes of kidney morphology were
tested through HE-staining. The expressions of TGF-8, and MMP-9 in kidney tissues were detected using Western
blot. Result; Compared with the normal group, the model group showed continuous increase in 24 h urine protein
and FBG content, and the levels MDA, AGEs, FTS in kidney tissues, and significantly decrease in SOD (P <
0.05, P<0.01) . Compared with the model group, all of FDKL groups showed significant reduction in 24 h urine
protein and the levels MDA, AGEs, FTS in kidney tissues, and significant increase in SOD (P <0.05, P <
0.01), notable decrease in TGF-B, in kidney tissues, and up-regulation in MMP-9 (P <0.05) , particularly FDKL
high-dose group. Conclusion; FDKL has a protective effect on diabetic nephropathy rats, and its mechanisms are

associated with the decrease in blood glucose, lipid, oxidative stress and non-enzymatic glycosylation and the

inhibition of TGF-B, and MMP-9 proteins.
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T-B, (TGF-B, ) F1 Xk T 4 J& &6 (1 [F-9 (MMP-9) 41 {4
(g VL3 4 W B A BR A AL, it S5 4 o
20140611,20130620) , Fi 4t 8 4 Marker ( P§ 22 i fi
B FEARARAF S QE1302)

1.3 {44 I s MR o (FEE P R,
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h JREMH, B2kl 24 h RAEH S H. K
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200 E W E SR ORE S R POt AL CR SR
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Joie vk A AR b R 1 ) SOD 1if 4 K MDA % 4,
HE 4 00 ¢ B JIE o B2 A8 4k . ] H J5T %0 9% B 3E
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ik TGF-B, ,MMP-9  H B K A 7 %l 5 N 2
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Table 1 Effects of FDKL on FBG in diabetic nephropathy rats(x +s,n =10)

MR T M e i S0 ( GAPDH) % JR A8 L 45 21 A
R 2 1A R X B

2.5 geitsEartr SRHAI SPSS 18.0 B F k4T 4 it
SRR AN TR TR DL 2 25 TR CRAHER
7 25 TIE AT H B 3, LA P <0.05 h 22 R A 5

e
3 #R

3.1 xR B KB FBG S S5 IEW 4 1
BB K R4 2505 FBG B m Bl i (P <
0.01) ; 5 45 A 41 1 %5, FDKL % 5] 5 20 25 25 1 [A)
FBG /K VRS2 [ A, 76 45 25 )5 5 12 J8 1 R fe B i
(P<0.05,P<0.01), WFE1,

mmol - L'

215 Ht/mg-kg ™! 25 2 i 42)E 3 4 425 6 JH 4 25)5 9 JH ggi)E 12 A
E# - 6.320.6 5.21+0.4 6.320.5 6.7+0.4 6.020.3
el - 17.5 +3.1% 18.2 +3.3% 21.4 +4.3% 22.3 +4.9% 25.9 +5.8%
FDKL 100 17.8 £3.6 18.2£1.8 17.1£1.9 17.9 £0.3% 16.8 £0. 5%
200 16.8 £2.5% 16.2+1.7 14.2 £0.79 14.4 £0.8% 12.4 £0. 89
400 18.1+4.3 15.2£2.6 11.3 +1.4% 10.3 £0.9% 8.6+1.3%
AN 100 17.2+3.9 17.3 3.2 14.3 +3.8% 11.7 +4.6% 9.7 +5.4%

WS ERA A" P<0.05,2 P<0.01; SEMAHLD P <0.05,YP<0.01(F2~4[F),

3.2 XPREUEFASURI I IE U Nk,
5B J I TRV AT , I R A Rl o AR B 41 /N BR 4
a5, LB AL U B, SR AN MR . AR L4 24 4
B /INBR A A5 B 5 AT T % i, RV T8 2 R A
JAE AN ¥ W A B @ . FDKL 400 mg-kg ™' 20 ' /) ER
TS 588, BL RV I e 8 oAl & 2. ILIR 1,

." v .l J-. - = -
ol -
9 5 -

el W Eaay

A, EH 4 B, BRI ;C. FDKL 100 mg-kg ™' ;D. FDKL 200 mg-kg ™'
41;E. FDKL 400 mg-kg ™' 41 ;F. ZIEATLL 100 mg-kg = 41 (&l 2 [f])
1 FDKL X KR EHLAFREFH M (HE, x400)

Fig.1 Effects of FDKL on renal histopathological in rats ( HE, x
400)
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AGEs,FTS §0 5 1E % 4 o &, B R 4 K BB 4
g1rh MDA, AGEs, FTS ¥ 47 [ % #£ &, SOD /K F F
(P <0.05) ; 542 L%, FDKL 4% 551 4 41 AN [
T2 B A% AGEs, FTS /K, J+ & SOD /K 3, FDKL
200,400 mg- kg™ 5 F B W AL MDA & & (P <
0.05), W33,
3.5 XPHEIRE K BUE 42Uk TGF-B, F1 MMP-9 [y
SN 5 E A AR RS 2 M PR N B A 4
TGF-B, #1135 W E KM, MMP-9 4 [ 3Rk U] i T
M, ZmA it E X (P <0.01); 5HAH AL,
S FE ML A FDKL 400 mg - kg ™" 413 0] F 9404 IR A5
KEE AL TCF-, M2 [ 3R A A LI MMP9
HE 13235 (P <0.05),FDKL 100,200 mg-kg ' 41 5]
BRI TCFB, I (P <0.05), W#k4,E2,
4 itig
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%2 FDKL X#ERFEERAR 24 h REBWFM(x+s5,n=10)

Table 2 Effects of FDKL on 24 h urine protein in diabetic nephropathy rats(x +s,n =10) mg- (24 h) !

245 il ik /mg kg ™! ER i) 42i)E 3 8 )5 6 JH 425)5 9 JH %gj)E 12 JA
E % - 5.11 £0.29 5.41 +£0.43 5.23 +£0.44 5.14 £0.24 5.24 +£0.35
il - 42.21 £5.32% 58.01 6. 52 69.04 6. 87> 74.57 £8.27% 91.93 £5.01%
FDKL 100 46.13 5. 85 48.39 +5. 02 51.26 £4.23% 59.83 £3.05% 67.14 £1.89%

200 47.99 £6.25 47.21 £4.13% 49.59 +3.03% 43.37 £1.49% 38.38 0. 82%
400 45.33 +£5.28 42.51 £4.76% 35.78 £3.51% 30.39 3. 82% 23.43 £1.29%
E=g 9 100 47.98 +6. 88 37.17 £4.73% 31.32 £3.81% 26.74 £1.69% 21.02 £0.95%

*3 FDKL X#ERZESHAREHLA R MDA,SOD,AGEs,FTS B9 (% +s,n =10)
Table 3 Effects of FDKL on renal tissue MDA ,SOD ,AGEs,FTS in diabetic nephropathy rats(x +s,n =10)

211 51 F4t/mg-kg ™! MDA/mmol-g " SOD/U-mg ™" AGEs/U-mg ™! FTS/mmol-g ™!
EH - 1.47 20. 21 385.83 +26.74 1.21 0. 42 0.36 0. 06
(8 - 2.69 =0.28" 284. 80 +23. 66" 2.53 +0.76" 0.84 +0. 11"
FDKL 100 2.48 +0.26 309. 47 +23.95% 1.72 +0. 69% 0.69 £0.09%

200 1.97 +0.21% 332.85 +25.73% 1.65 0. 58% 0.53 +0.07%
400 1.67 £0.23% 361. 02 +24. 18 1.47 £0.55% 0.43 +0.09%
F=E 98 100 2.08 +0.23% 374.95 +27.03% 1.31 +0.75% 0.46 £0.09%

*4 FDKLXWHERFBEKREHL P TGFB, It MMPI EHH
M (x+s,n=10)
Table 4  Effects of FDKL on renal tissue TGF-8; and MMP-9

protein in diabetic nephropathy rats(x +s,n =10)

215 HlH/mg-kg ™! TGF-B, MMP-9
EH - 0.11 0. 02 0.98 +0. 13
LT - 0.75 +0. 12% 0.41 +0.07%
FDKL 100 0.63 =0.09% 0.45 +0. 10

200 0.56 +0. 14% 0.53 +0.08
400 0.41 0. 08> 0.74 +0. 129
ALNA 100 0.37 0. 09% 0.85+0.11%

GAPDH  * s s S s . —am—

TOE-BI . . s s . .
MMP) i . . e e
A B C D E F
B2 SAXREALH TGFB, fl MMPI EHHRIE

Fig. 2 Expression renal tissue TGF-8;, and MMP-9 protein in

diabetic nephropathy rats of each groups
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547 20 B 0 2 451405, SOD (8 F 1% 5% I 4201k 7 i K

BTk, MDA i i &4k i A = 4, HF R

SN H A0 A o A AR Ak A R B, MDA BI(E T R 2 IR

AL RO TR

ARSI AR R, 4525 12 A5, SBR[ i,

FDKL %71 38 41 A [ 2 B2 R 2k FEAIG 24 h JR&E H K

Je 7S B IMMEE . ASHFSEBCHE =R 0, Rl i 41 T sk

R, B B A 21 SOD B 3 FEAIG, 1M

MDA £ & 4% Jin; FDKL 4% 7 & 41 W 3% B (R 5 41 20

MDA & &, # % SOD jif J1, #&/8 FDKL H A5 — &1
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