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Abstract

Abstract

Objective
1. To observe the effectiveness of using geniposide to treat rats with NAFLD;
2. To examine the mechanism of using geniposide to intervene in NAFLD from

FFA’s perspective.
Method

The experiment was divided into two parts.

1. Pharmacodynamics experiment to explore the effectiveness of using geniposide
to treat rats with NAFLD: 40 male rats were randomly allocated to control group and
experiment group and they were fed with standard dict and high fat diet. 4 weeks later,
the experiment group was further divided into 3 subgroups, model group, geniposide
group and Xuezhikang Group. The four groups were fed with medicine or distilled
water respectively. After that, we observed and got samples for measurement (Weight,
hepatic wet weight/HWW and fat weight). Relevant methods were used to examine
liver’s TG, FFA, serum CHO, LDL-C, HDL-C’s volume and serum AST, ALT’s
activity. Liver tissues’ pathological changes were observed with naked eye and HE
dyeing. Liver tissues’ NAS were integrated. Finally, we analyze the data.

2. Explore the Mechanism of using geniposide to improve the Free Fatty Acid
Metabolism of Rat with NAFLD: The experiment group design, allocation of groups
and sampling method were the same as the above mentioned ones. We applied the
relevant methods to test liver tissue’s FAS, AMPK, ACCase and Malonyl-CoA’
volume and data analysis were also conducted.

Results

1. For pharmacodynamics experiment to explore the effectiveness of using

geniposide to treat rats with NAFLD: @ Compared with control group, the model

group rat’s weight, HWW, fat weight, serum CHO, LDL-C, ALT, AST and liver
tissue’s TG, FFA level increased substantially, while the serum HDL-C level dropped

by a large margin. The liver tissues’ pathological changes observed with naked eye

and HE dyeing both witnessed fatty degeneration and inflammatory injury.
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Abstract

Compared with model group, the geniposide group rat’s indexes have improved with
different degrees; and the effectiveness is close to the Xuezhikang group.

2. For exploring the Mechanism of using geniposide to improve the Free Fatty Acid

Metabolism of Rat with NAFLD: @ Compared with control group, the model group

rat’s liver tissue’s FAS, ACCase and Malonyl-CoA’ volume increased greatly while

AMPK level fell substantially; 2) Compared with model group, geniposide group’s

rat’s liver tissue’s FAS, ACCase and Malonyl-CoA’ volume decreased and AMPK
volume increased substantially.
Conclusion

1. By adopting high fat diet, we can successfully produce the rat’s non-alcoholic
fatty liver disease;

2. Geniposide can effectively reduce rat’s serum ALT, AST activity, thus it can
have great impact on rat with NAFLD’s anti-inflammatory injury;

3. Geniposide can effectively reduce liver tissue’s TG, FFA volume, increase serum
HDL-C level, therefore, it can boost the FFA metabolism of rats with NAFLD;

4. Geniposide can effectively increase liver tissue’s AMPK level, reduce its FAS,
ACCase and Malonyl-CoA volume, thus we can conclude that the FFA metabolism of
rats with NAFLD is regulated through AMPK-ACCase-Malonyl-CoA-FFA axis.

Keywords: Non-alcoholic Fatty Liver Disease; Geniposide; Free Fatty Acid;

Mechanism



m“ﬁ

Y R 2R

>Er#

4

R HahR)ER

HISL A4 FR FX A AR

AR 1 B 7 1 I Non-alcoholic Fatty Liver Disease NAFLD

JIE 7 8 4 Non-alcoholic Steatohepatitis NASH

il =Pt Insulin Resistance IR

i =1 Triglyceride TG

Hi IR FE R F— a Tumor Necrosis Factor-a TNF-a

7 B e 7 R Free Fattty Acid FFA

S JHL ] i Total Cholesterol CHO

102 B Hig 2 1 H [ Low Density Lipoprotein-cholesterol LDL-C
15 2% i e 2 1 I [ High Density Lipoprotein-cholesterol HDL-C
N R R Ik e 75 Il Alanine Aminotransferase ALT
RA AR BN Aspartate Aminotransferase AST
AR 25 FE R Very Low Density Lipoprotein VLDL
IR E IS E H Adenosine Monophosphate-activated AMPK
Yl it Protein Kinase

HBENY) AL Superoxide Dismutase SOD
% Malonaldehyde MDA
i B TR A5 i Fatty Acid Synthase FAS

L IEHITG A RALER Acetyl-CoA Carboxylase ACCase

N B A
VA E TRk 1 T 2 7% I
NAFLD % 31 5 FH 43

21T
—_

Malonyl-coenzyme A
Carnitine Palmitoyltransferase-1

NAFLD Activity Scores

Malonyl-CoA
CPT-1
NAS

VI



W 1]

&
N

gl

3

VII



H =

B x
B B oSSR I
ADSEFACE ...ttt s enen v
v g =1 A VI
El SR ettt s s s RSt VIII
Table Of CONENTS..........oeeeeeeeeeee ettt bbb nees IX
C | =S, - . O 4.« S 1
F—B RTFENEARIFER MR RIAYESE ... 3
Lk S A=l b~ 3
(RS 7 b s 3
LR 18 ) L 3
LR 3L 3
ORI L 3
LR R v 3
LB TETEABS oo e 4
JORCR = 7 S = o . 5
RSy Y 5
R B s 5
R L o 2 B 5
IR Iy N2 Gy 6
2.4 FETRARTHFRARATIN et 6
2.5 I3 SREFATAFABRRAEIN e 9
2.6 FFZHZIRBRIGLEEL oo 11
A NN 2 12
I s (5 12
B R e e 13
(=2 BN i 35 R 13
2 FEKBMEAE, HESEBEERZW o 13
3 BIEARBRFFBEINTRZRIE .ooooooooeeeoeeeeeeeeeeeeeeeeeeseeeeessseeees oo 15

VIII



H =

4 BUAKRFRBEFRICHHHERIEFRIIZE oo 16
5 FEKRIMEREIRAIIIEFRATIEIL oo 19
6 BLEARBRFFALEIRIBITAL oo 20
6. 1 FHRBRHAHLURI HE GEUHIBE, oo 20
6.2 FHRERHFLLINAS FLIFEAY oo 21
T 3 e s 23
1 REZITFAEERB MR MERTREIAIR o 23
Lo 1 ARG PR TG 7P I B RAT 0T 2 T oot 23
1.2 AR P R 7 08 B I8 S IRT oo 24
1.3 TR P g 7 08 B R IBATLA] e 24
L4 ARG TG T P I FEIVETT oot 24

2 FBEZEFFTATTHITATR oo oo 27
2. 1 AETPRE M AR 1 P9 P R B DRI L 27
2.2 REFATT BTG AR PE TR et 29

3 FREEFERFYUR S FHEIGTIEERS AR R RER..... 30
4 FAKY K RIEER MRS A MERFRAR B DT oo 32
5 WAL P FENEIEES IR ERFRBUIRARTT o 32
5.1 M- e AR VA M T 7 P 908 DK BR ) — FRR S 32

5. 2 ME—FHF 50 AR AR 1 R I 1 P90 KBS PR I AR AR 0 e 33

5. 3 MG T B AR RS T4 AR I 908 KBRS B RE AT v 33
ZE# e TEEARIAEE RS ML RN 4 BT fmins = B BB 1K 5 AU L
TBBTEDR .. nss s 35
Lk S 1~ 35
LIS >, O 35
L S8 L s 35
LR S 23 35
ORI il 35
LI 2 11 OSSOSO 35
LR S 1 35
ORI (i SR 2oy 7 a5 36
S Ly 36
201 BETUHNAE G D0 T oo 36

IX



H =

RS 3 3 B 36

BRI v N N 36

P S AR Y, 123 S 0= 36

2.5 FFZHLL FAS BB IE oot 37

2.6 FFZLZL ACCaSe B BMIE oo 37

2.7 FHFZHZE Malony 1-COA MU TE ..ooooeoeeeeeeeeeeeeseeeeeseseeeesssees e 38

2.8 BT ARTE oo e e 38
B oo et e et 39
1 BEKBR—HRIBER . BEEITW et 39

2 BEEAKRRATELE AMPK SERIZEW oo 39

3 BAKBRITEL FAS BBV oo 40

4 ZERKBAFLELE ACCase BEAITEI .o 40

5 Z4HREATLELZE Malony1-CoA EERITW. ... 41
T T oot e e 44

Ml BE B BR & SR T AR F H U= RS 1 B AP M AT R B (E R HILBI &S 3% !

B TB oot e AR AR AR SSRR RS RR RS 47
e | OSSO 49
BIT SR oot 58
B U oSSR AR RSSRR SRR 59



H x

X1



Table of Contents

Table of Contents

Abstractin chinese .....................ccoooooovviiiii Hi%e
Abstractin English ... Hi%e
Abbreviations ...................cccooooeiiiiee e, i
Contents (in chinese)...................cccocooovviieeeccie i
Table of Contents.................ccooooieoiniiiiee s
INntroduction ...............coccooovoiviiiiiciieiceee e fEiR

I REXBE.
I REXBE.

ix | RENBE,
iR | REXBE,

! REXBE.

Chapter 1 Pharmacodynamic experiment to explore the effectiveness

of using geniposide to treat rats with NAFLD......... iR
Materials and Methods .................c.cccooeveeeiiiierenericeenn. iR
1 Experimental material .................c..cooooveirieieinnieinnnns FBiR
1.1 Experimental animal .........ccccoooeeviiiieninniniinieicee FEiR

1.2 Experimental medicing .........c.ccoeeevuervuenienieenienieniene IR

1.3 Animal feed.........cociiiimiiiiiiee e, iR

1.4 Main T€AZENt ....ovvveivieieeriereeieeeee e, faix

1.5 Main inStruments ...............ccoevevrueveeruerersssrensnsseneenans iR

1.6 Other facilities. ... ..cueeiiiiiieiieiieeieeceeee e

2 Experiment methods...............ccoooveiiieieiiieieieieieinnns FBiR
2.1 Modeling and allocation of groups ...........c..cevvveveenee. FBiR

2.2 Medicine used for experiment ...............cc.cocecevevrnnnae. faiR

2.3 Sampling Methods..........coeviiviiirieeiieieceee e

2.4 Test of liver lipid metabolism indexes........................ i

2.5 Serum inflammatory injury related indexes measurement ..

2.6 Liver tissue’s pathological staining .......................... faix

2.7 NAFLD aCtiVity SCOTES .......ovveverererrereerraerensneerreanes fEix

2.8 Statistical ANaAlYSIS............ccovevevevererereeerererererererenerennens =t

I REXBE.
I REXPE.
I REXBE.
| REXBE.
I REXBE.
I REXBE.
I REXPE.
I REXBE.

I REXPE.
I REXBE.
| REXBE.

I REXPE.
I REXBE.
I REXBE.



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



