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Effect of Ginkgo Flavone on Nonalcoholic Fatty Liver Disease in
Mice and the Correlation Analysis on NF-kB in the Action Mechanism
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Abstract ; In this study, the effect of Ginkgo Flavone on nonalcoholic fatty liver disease (NAFLD) in mice was investiga-
ted ,and the correlation between NF-kB and the level of hepatic steatosis or serum ALT was analyzed. 170 KM mice were
randomly divided into 5 groups ; control group,model group ,high [ 300 mg/ (kg - d) ] ,medium [ 150 mg/ (kg + d) ] and
low [75 mg/ (kg + d) ] dosage of Ginkgo Flavone groups. High fat diet was used to establish the animal model. The
pathological changes of liver, liver index ,the serum TC,ALT,TNF-a and NF-kB in hepatic tissue were observed after 4,
8 and 12 weeks of administration. Compared with the model group:the level of liver index,serum TC, ALT,TNF-a and
the expression of NF-kBp65 in the Ginkgo Flavone groups were dramatically decreased. The hepatic steatosis was milder
(P <0.05 or P<0.01). The correlation analysis showed that the NF-kBp65 in hepatic tissue was positively correlated
with the hepatic steatosis and the serum ALT (r >0,P <0.01 or P <0.05). These results showed that Ginkgo Flavone
can decrease the serum lipid and hepatic steatosis, improve the index of liver function and liver histolomorph in the time
and dosage dependent manner. NF-kB related pathway might be the main mechanism of the effect.
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Table 1  Effect of Ginkgo Flavone on the liver index in the mice with NAFLD (n = 10, PR )

21 5] F| 4 JFHE %K Liver index
Group Dose [mg/ (kg - d) ] 4W 8 W oW
%t B4H Control - 5.22+0.68 5.26 +0.75 5.27 £0.36
HURAL Model - 6.09£0.75" " 6.72£0.33" " 6.89+0.60" *
HRAY AR IG5 Ginkgo Flavone-L 70 6.22£0.54" " 6.480.70" " 6.57£0.75""
A B p ) 5 Ginkgo Flavone-M 150 6.06+0.69 " " 6.02+0.64 " "* 6.21 £0.63 " **
A 2 5 )t Ginkgo Flavone-H 300 6.18£0.62" " 5.61 £0.43"%4 5.70 £0.55"4
TE: SXTHRGLHEE, © P<0.05, " * P<0.01; 5H8I4] iR, * P <0.05,%* P <0.01; 54 &ML B 412 [ g, 2 P <0.05,

Note : Compared with control group, * P <0.05,* * P <0.01 ;Compared with model,* P <0.05,** P <0.01 ; Compared with Ginkgo Flavone-L,* P <
0.05.

2.2 REFBEMXS NAFLD #EUNR BPEEEERIRNT 25 12 AR s R s e s 8 F 12 IR 5 HA ST
SXPIRA I, B TC i S HA Gt #2ER (P <0.05 5 P <0.01) , HA BHR A ] )
ZF(P<0.053 P<0.01), SEAYHEARE  AZAHE, @i R EE A7 12 J5 R 50650 &
B A TCH B2 (P >0.05) ,/hil s diqE HZBEASIH 2R (P<0.05), TEILEK2,
F2 RABMI NAFLD EEUNR BB EBHIHM (0 =10, 1 +5)
Table 2 Effect of Ginkgo Flavone on the TC in the mice with NAFLD (n = 10, x 5 )

ikl H SHREEE TC (mmol/L)
Group Dose [ mg/ (kg - d) ] AW 3 W 12 W
XJHEZH Control - 1.70 +0. 65 1.83 +£0.59 1.79 £0.56
A2 Model - 2.36+0.39" 2.95+0.54"" 3.55+0.42" "
A H G Ginkgo Flavone-L 70 2.27+0.56" 2.77 £0.58 " " 3.30+0.52" "
AT ¥R TP FHE Ginkgo Flavone-M 150 2.15+0.53 2.56+0.54" " 2.87+0.74" "
HRAT FE T 25 77 4t Ginkgo Flavone-H 300 1.88 +0.60 2.38£0.40 % 2.59+0.66 " “**A

TE: SR A, * P<0.05,* * P<0.01; SR A, * P <0.05,% P<0.01; S4RA S EIGAE4H 2 M ik, 2 P <0.05,
Note : Compared with control, * P <0.05, * * P <0.01 ; Compared with model ,* P <0.05,*# P <0.01;Compared with Ginkgo Flavone-L,* P <0.05.

F3 RAEMI NAFLD A/ NRHEBREEHBENTM(n =10,x=5)
Table 3  Effect of Ginkgo Flavone on the ALT in the mice with NAFLD (n = 10, Xt )

4151 5 NRAMREFF L ALT(U/L)
Group Dose [ mg/ (kg + d) ] AW - 2w
Xt 2 Control - 37.01 £3.98 37.82+6.73 35.79 £8.50
HEBIZH Model - 37.77 £6.40 50.33+3.97" " 54.34+6.12° "
AT ETRALH & Ginkgo Flavone-L 70 37.06 +5.63 47.67 +8.90 54.28 +8.92 " *
KR # R ) B Ginkgo Flavone-M 150 38.04 +5.58 42.54 +7.91 51.03 +5.12 " *
B BT 25 7] 4 Ginkgo Flavone-H 300 37.89 £5.42 41.31 6. 14" 44.01 +7.25 “*oa
T 5 RGIER, © P<0.05," * P<0.01; 54 LA, * P <0.05,%* P <0.01; 544 8 B (R A 41 Z 7] LR, © P <0. 05 ; S 4R 1

FIBLH 2 ) e gE , A P <0.05,
Note : Compared with control, * P <0.05,* * P <0.01 ;Compared with model,* P <0.05,** P <0.01 ; Compared with Ginkgo Flavone-L,* P <0.05,
Compared with Ginkgo Flavone-M, 4 P <0.05.
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2R (P <0.01) o SEIAIA LA, HRA BRI AL/ U 2SI 17 728 TR kI A it
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Table 4 Effect of Ginkgo Flavone on the hepatic steatosis in the mice with NAFLD after 4 weeks administration (n = 10)

4151 ?J% Rl 75 45 434 Grade of hepatic steatosis R
ose
Group [mg/(kg -+ d)] - + + + + + + + + + +
X i 2H Control - 10 0 0 0 0 5.50
BRI Model - 0 3 6 1 0 33.90
AR AT HEERIE 7] Ginkgo Flavone-L 70 0 4 5 1 0 32.00
AR H i HP 57 B Ginkgo Flavone-M 150 0 5 5 0 0 29.00
AR EE i =57 4 Ginkgo Flavone-H 300 0 6 4 0 0 27.10
B (+) C(++)
D (+++) E (++++)

Bl /NEAFAKREFEHE(HE x200)
Fig. 1 Histopathological observation of liver of mice (HE x200)

x5 AYAE4BRRBEEMIT NAFLD R E/NRATH LR NF-xBp65 R M1iE TNF-o B0 (n =10, x + 5 )
Table 5  Effect of Ginkgo Flavone on NF-kBp65 in hepatic tissue and serum TNF-a in the mice with NAFLD after 4 weeks administra-

tion (n = 10,;13)

éj?cijp [mﬁ%;;?ﬁ)] NF-kBp65 INF (pg/L)
Xt HEZH Control - 0.24 £0.06 0.56 +0.09
FEAIZH Model - 0.45+0.09 " " 1.09 £0.05 "
R BRG] & Ginkgo Flavone-L 70 0.51+0.07" " 0.99£0.18 " "
LA R T 75 Ginkgo Flavone-M 150 0.41+0.08 "% 0.89+0.22""
AT #ER R )4 Ginkgo Flavone-H 300 0.38£0.11 " %2 0.84 £0.09 **

ik SXALILRE, P <0.05, 77 P <0.01; S SRAL AL, P <0.05,7" P <0. 01 SR BRG] ik 412 6] LA, © P <0.05,
Note : Compared with control, * P <0.05, * * P <0.01 ; Compared with model,* P <0.05,** P <0.01 ; Compared with Ginkgo Flavone-L,* P <0.05.
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B2 BT NF-kBp6s HFRik
Fig. 2 Expression of NF-kBp65 in hepatic tissue of mice
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PI(r<0.5) , HARSA RS EIEM I, Dixss
HRlE i, T 2H 20 NF-«Bp6 AH X 3% 35 & T m 7Y [A]
BF, B A P 7 E R L LS ALT 22 ) et 4 7
3 s . TEILER 6,
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Table 6 Correlation analysis between NF-kB p65 in hepatic tissue and the hepatic steatosis or serum ALT (n = 30)

NF-kBp65 ( Correlation coefficient,r)

ol A

Detection index IEH 4L FEAIZH =4 rh R ERlEA
Control Model Ginkgo Flavone-L Ginkgo Flavone-M Ginkgo Flavone-H
HEARIZE 1 Hepatic steatosis 0.93" 0.94" 0.86" 0.89" 0.91"
ALT 0.70 " 0.69 0.45" 0.52" 0.72"

TEMIERS r>0,P <0.01 50.05,
Note ;: Correlation coefficient * r>0,P <0.01 or 0. 05.
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i P AT RE R AR P E AL

&% 3k

1 Brinkldy TE, Lovato JF, Arnold AM, et al. Effect of Ginkgo
biloba on blood pressure and incidence of hypertension in
elderly men and women. Am J Hypertens, 2010,23 :528-533.

2 Kumar S, Pandey AK. Chemistry and biological activities of
flavonoids : an overview. Sci World J,2013,11:162-175.

3 Xiao ZP,Penq ZY ,Penq MJ,et al. Flavonoids health benefits
and their molecular mechanism. Mini Rev Med Chem 2011,
11.169-177.

4  Kim HP,Park H,Son KH, et al. Biochemical pharmacology of

11

12

14

bioflavonoids ; implications for anti-inflammatory action. Arch
Pharm Res,2008 ,31:265-273.

Bai JH(FZ241) , Liang ZQ (#595) , Zhao RH (& H
Z1) ,et al. The effects of Ginkgo Flavone on the expression
of TLR4 and NF-kB in mice with nonalcoholic fatty liver dis-
ease. J Prac Med (SEBE4%3) ,2015,31:1091-1095.
Lin QX (#KEKHF) ,Zhou DS (Ji44:) , Bai JH( HZZLL),
et al. The effects of gingko flavonoid on the expression of
NF-kBp65 in mice with non-alcoholic fatty liver disease. J
Chongqing Med Univ ( i JRKPE%2) ,2014,43:6409-3411.
Day CP, James OFW. Steatohepatitis: a tale of two “hit” 7
Gastroenterology ,1998 ,114 .842-845.

Zhang H, Chu X, Huang Y,et al. Maternal vitamin D defi-
ciency during pregnancy results in insulin resistance in rat
offspring, which is associated with inflammation and Ikba
methylation. Diabetologia. 2014 ,57 :2165-2172.

Li Y (Z=5),Zhang PJ (5kE57E) ,Jin C (4 h{) . Research
progress on NF-kB and ischemical reperfusion injury in liv-
er. Chin J Curr Adv Gen Surg ( " [E B E @ SRR ) ,
2008,2(11) :48-50.

Oh H, Ghosh S. NF-kB: roles and regulation in different
CD4 * T-cell subsets. Immunol Rev,2013,252(1) :41-51.
Napetschniq J, Wu H. Molecular basis of NF-kB signaling.
Annu Rev Biophys 2013 ,42.443-468.

Glauert HP. Role of NF-kB in hepatocarcinogenesis and its
potential inhibition by dietary antioxidants. Curr Cancer Drug
Targets,2012,12.1160-1172.

Siomek A. NF-kB signaling pathway and free radical impact.
Acta Biochim Pol,2012,59.323-331.

Peng WF (32 (%) ,Zhong ZY (%h 7K ). Clinic value of
the serum adenosine deaminase with ALT, AST, GGT joint
detection in various liver diseases diagnoses. Contemporary

Medicine (4{RFE2%) ,2011,17(9) :4-6.

(E#% 325 W)

15 Guo N (F5°) ,et al. Application status of immunosuppres-
sive drugs in liver transplantation. Chin J Tissue Eng Res(
41 41 TARRFSY) ,2012,16:3375-3379.

16 Costantino Vet al. Glycolipids from Sponges. VII. Simplex-
ides , novel immunosuppressive glycolipids from the caribbean
sponge Plakortis simplex. Bioorg Med Chem Lett, 1999,9 .
271-276.

17 Costantino Vet al. Glycolipids from Sponges. 6. Plakoside A
and B,Two unique prenylated glycosphingolipids with immu-

18

19

nosuppressive activity from the marine sponge Plakortis sim-
plex. J Am Chem Soc,1997,119.12465-12470.

Liu XF (X775 ) . Chemical constituents and bioactivities of
the marine sponge Plakortis simplex from Xisha islands.
Shanghai: The Second Military Medical University (&% %%
BEK%) ,MSe. 2011.

Lv GK ( & [EH)) . Synthesis and biological evaluation of gly-
colipids simplexides and glycosphingolipid derivatives. Qing-
dao;Ocean University of China ( Hp [E & ¥ K 2% ) , MSc.
2009.



