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Effect of Cortex Mori Flavone Extracts on Angiogenesis-related

Genes in Nonalcoholic Fatty Liver of Type 2 Diabetic Rats
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(School of Chinese Materia Medica, Guangzhou University of Chinese Medicine, Guangzhou 510006, China)

[ Abstract ] Objective: To explore the therapeutic effect and mechanism of Cortex Mori flavone extracts on
nonalcoholic fatty liver in type 2 diabetic rats. Method; Total 24 male rats were randomly divided into three
groups: normal group, model group and Cortex Mori flavone extracts group (1.0 g-kg™'). The model of type 2
diabetes mellitus with nonalcoholic fatty liver was established by intraperitoneal injection of low dose streptozocin
(STZ) combined with high fat diet. At the 16th week of gavage treatment, the fasting blood glucose (FBG) , total
cholesterol (TC) , triglyceride (TG), low density lipoprotein cholesterol ( LDL-C) , and oral glucose tolerance test
(OGTT) were observed and compared. Oil red O staining and HE staining were used to observe the pathological
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changes of the liver, and Real-time PCR was used to detect the expression of vascular endothelial growth factor
(VEGF) and platelet derived growth factor (PDGF) mRNA. Result: After 16 weeks of intervention, the levels of
fasting blood glucose (FBG) , total cholesterol (TC) , triglyceride (TG), and low density lipoprotein cholesterol
(LDL-C) in model group were significantly higher than those in control group (P <0.05). After the application of
Cortex Mori flavone extracts, the above biochemical indexes dropped significantly in Cortex Mori flavone extracts
group. As compared with normal control group, the oral glucose tolerance test showed that the insulin sensitivity
was decreased in the model group, and it was significantly improved after the application of Cortex Mori flavone
extracts (P <0.05). The results of oil red O staining showed that a large amount of red dye was observed in the
cytoplasm of hepatocytes in the model group, but no red dye was found in the cytoplasm of the hepatocytes of the
Cortex Mori flavone extracts group. HE staining showed that the liver cells in the model group had obvious vesicular
steatosis, and the lipid droplets in the partial hepatocytes were fused into large fat vacuoles; meanwhile, infiltration
of inflammatory cells was seen in the leaves. However, the structure of hepatocytes in the Cortex Mori flavone
extracts group was normal. The expression levels of VEGF and PDGF mRNA in the liver of the model group were
significantly higher than those in the normal group, and the levels were significantly decreased after treatment with
Cortex Mori flavone extracts (P <0.05). Conclusion; Cortex Mori flavone extracts have certain therapeutic effect

on nonalcoholic fatty liver in type 2 diabetic rats, and the mechanism may be related to the inhibition of VEGF and

PDGF mRNA expression in the liver.
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60 kg x6.343 =0. 959 g-kg" , Bk A 52 06y 2 BE R HA AT
GEHLRN RN 1.0 g-kg ',
2.2 SpeH BERIEEST KA ZE SD KRR R RS
NPEMESE 1 JE G, 28 & AN EE K 12 h, IF Bl HL 53 6L 3
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GCAAGT-3", T ii# 5'-AGCATCACCCCATTTGATGT-
3, HP Y K E 92 bp; VEGEF [ 5'-TCACC
AAAGCCAGCACATAG-3', & Jif 5'-AATGCTTTC
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F1 RAREM 2 BERFAR FBG,TC,TG, LDL-C M (x +s,n=8)
Table 1 Effect of Cortex Mori flavone extracts on FBG, TC, TG, LDL-C in T2DM rats(x +s,n =8) mmol- L ~!
205 Fl /g kg ™! FBG TC TG LDL-C
EH - 5.94 +0.55 1.85+0. 13 0.49 0. 01 1.28 +0.19
T - 9.51 +0.39% 2.87 +0.72" 0.65 +0.02" 2.32+0.85"
ES N a gl 1.0 6.42 £0.34% 1.61 +0.20% 0.45 0. 03% 1.12 £0.21%
HESIEWALEP<0.05,7P<0.01; 5HBMA LK P<0.05,P<0.01(£2,3F),
3.3 R AERXS 2 RUBEROE KBl OGTT 45K /5% HAEAB RS2 S A S22 L (P <0.05 & P <

Wi R A R A IO AR 1R R 2 0 A DA K 1 IR
IS 20,60,90,120 min A ¥4 45 2 5 F 1E % X BB 4

®2 RAREM 2 EBERFAR OGTT HRHFIM (x+5,n=8)

0.01) . L#E A4 Ho A, 5 19 J # R 4L 7E 90,120 min
B W 1 T 35 (P <0..05,P <0.01) , W32,

Table 2 Comparison of OGTT in T2DM rats of various groups(x +s,n=8) mmol-L ™'
e 11 IR %8 75 i J / min
20 5 Fl /g kg ! 1 b 7 2 4
20 60 90 120

EH - 4.35+0.13 8.13 0. 57 8.04 £0.59 6.50 +0.71 5.32 %0.31

[ - 6.49 +0.78" 14.16 £0. 95" 19.30 £0.77" 18.58 £0.96 11.66 £0.51"

1 T 1.0 4.97 +0.41% 10. 04 =0. 85% 12. 11 £0. 97> 9.92 +0.77% 7.60 0. 36>
3.4 ha O Qe IFIE AU A BT

WSS T 200 L P9 B4 i s i SR 40 8 A MR SRl B . IE
WL R BT 2R B B R P oK WAL e O I 0 o A 2 4
JFF 440 JH 2 P R DL R e 21 B IR T o 3R 1 B B

ket

PR MR WL 1,

AVIEHR B BRI C. R A (1 2 W)
Bl REREMRERYN2BERFEXBRFEAABEHEENZ
W (£ O, x 100)

Fig.1 Effect of Cortex Mori flavone extracts on steatosis of liver

tissue in type 2 diabetic rats(red oil O, x100)

3.5 HE Qe WA IEHLUE RS SLE T
SEIE T 21 R BRURF /N - e e foik ) BT B 45+ HE 51 L
WU, JFF R 18] AT DL FEF S E 200 A DL ik ik % i A 2 e 45
S BTN AR SE R R DL IR R B AL S i o
TR R ST /AN it v T 0 M 2 A T S ) /N Y AR A I A2
P T8 JE 240 e v 0 3 A R i 7 25 0 /N
AL SCARIR B, S B AT 98 P 400 TR /N I 45 A o
BORILB/ N IE e 58 H B B R 2 R RS/ i
A ILAS 530 JE 400 A TR AR S R AR /N 2
e s R LB/ NHE . WLIET 2

3.6 XfBEIRIN K BFHE VEGF #1 PDGF mRNA F

2 ROKREMRMNYMN2EBERFARFEAARSEEN
fig (HE, x 100)

Fig. 2
changes of liver tissue in T2MD rats( HE, x 100)

&

Effect of Cortex Mori flavone extracts on morphological

KEYRZ M 5 OEH A R, B AL R L VEGE Al
PDGF mRNA 354 % (P <0.05,P <0.01)
FHKEI 4255 %) VEGF,PDGF 35 ¥ W] i T i
(P<0.05,P<0.01), W3,

R3 RAREWREW 2 BAERH KX RAFE VEGF 71 PPAR-«
mRNA RIEMZM(x +5,n=8)
Table 3  Effects of Cortex Mori flavone extracts on expression of

VEGF and PDGF mRNA of liver in T2DM rats(x +s, n=8)

215 FlHE/g kg ™! VEGF PDGF
EH - 0.36 +0. 19 0.59 +0. 11
F A - 0.89 +0.28" 1.00 +0.03"
& H R H 1.0 0.38 +0.17% 0.61 +0.10%

4 g

2 RUHE PR R W AR A8 2L 0 B R U R
(free fatty acid, FFA) ZE IR & &1 £, W2k A
JHFIEE 1) i I 2 386, e JFFBEE P TG OB 1803 22, B LR
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i STZ 6 1 1 51 7 215 5 2 AURE IO K R T AR T
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PR IERE T, VEGF A& 55 1M 4 4k
W, RAERRAE — B AR A KT, 2 R AHLAAR IE 5 1 1
G AEE N, LR BN, VEGF 25 T JiF
IFE 20 27 e IfiL A B T i LA % I P R A %) 4 Ak
B . VEGF 5HZ{Kk VEGF-R1 45 & B, 55 N iz 241 ffg
FE (SECs ) 045 Fh 4 i B 1, £ 41 4t i K = 1 3 5
s34k VEGF 532k VEGF-R2 &5 & 1), AR #F T
TN A B BRI S 4 . PDGF EEAEAE
F /AL, SECs 1, 24 B JIE A2 5t i, PDGF 5 i K
B0, S BRSO T A S 5 5 o Ak, O TV B
A0 A LT 2 B 48 L, ] B [ 5T 2 01 48 i R 15 %
BRAETEHFNE 20 2332 B R AE X 388 o LET 4B 41 B fifi 240
ifL A 3 S5 i A S T B T A0 e ) 5 R T
R W A O R (O 1 AN U | K=o e
SECs K50 PDGF, fifi & 4 H: 32 4 ) [ o 22 92 40
it 5 4 0 A B o A TR BB AR I AR O
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Fk U, A E R 45 2 J5 %) VEGF, PDGF 3£
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