Effect of Saponins from Panax
notoginseng on TNF—alpha—induced
Adhesion Molecule Expression in Human

Coronary Artery Endothelial Cells

Wang Nan

Master of Science

Institute of Chinese Medical Sciences
University of Macau



R 2RI

=tE

HEERILE FERREARE AR
B2 4l R 8l P 407 e i RO E

s EH4
H il - FEIR
H 2 THEEE
H

£ : 2008.6

RFIRBREREMARA



BFTRER A AR 5L

TABLE OF CONTENTS
LIST OF FIGURES .. oottt st s s aa s v
LIST OF TABLES ittt rea e s e e b e s er e st are s r e sneerees vi
ABBREVIATIONS ..ottt et st eer oo vii
CHAPTER 11 REVIEW ..ottt et ettt nn e ea s ava s an e 1
1L ATNEIOSCLEIOBIS . c.vei ittt et b s 2
1.1.1. The pathogenesis of atherosclerosis........ccooeviiiviiniiine e 2
1.1.2. Endothelial-leukocyte adhesion molecules in atherosclerosis.........ccoccvvne 6
1.1.3. Atherosclerosis & adhesion molecules ..., 9
1.2, ATheroSClErOSIS @SSAYS . uiivrirrrsceiieiieeeieserere sttt e 10
1.2.1. Atherosclerosis aSSaYs i VIVO .cvvecir oot 10
1.2.1.1. animal models of atherosclerosis .......c.cccvniiicii e, 10
1.2.1.2. Mouse as a model of atherosclerosis.......c.cvviiiiiiii, 12
1.2.2. Atherosclerosis assays ift VIIFO .....cccvrvinrieeveacriciineis s e 13
1.3.PaRAX ROLOZINSERG (. oreveeeeeeceeeeiiniiset et bbb 14
1.3.1. Definition of Panax ROLOGINSERG.........cc.ociviiiiiiiiiiii e 14
1.3.2. Traditional use of Panax notoginseng.........coccoviivvieieenicceiiiinenininnneeen 14
1.3.3. Major chemical consStifUEnts...........ooovviiiviniiiniiec e 14
1.3.4. Atheroprotective effect of Panax notoginseng ... 16
1.3.4.1. Anti-inflammatory effect ........ccoveviriiiii 17
1.3.4.2. The protection on vascular endothelium cells.............oc.oo 18
1.3.4.3 Effect on plasma lipid levels and lipid peroxidation............................. 18
1.3.4.4 Effect on smooth muscle cell migration and proliferation..................... 19
1.3.4.5 Effect on hemorheology. . ..o i 19



TR LB

1.3.4.6 Effect on stability of atherosclerotic plaque.................cocooviiiiiii i, 20
CHAPTER 2: MEthods .....cciiiiiiiiiie et een et et 22
2.1. Chemical characteristics of fractions from Panax notoginseng...................... 23
2.1.1. Chemicals and reagents.........coveeueieieeeiesiios e eeeeeeeees e, 23
2.1.2. Preparation of Samples.......c.coouiioiiiii e e, 23
2.1.3. Preparation of Standards ............ccccociviiieiiiieri e 24

2.1.4, HPLC-DAD qualitative analysis of PNS, PDS and PTS........................24

2.1.4.1. HPLC mMStrumentation ............ccoieieieienieeie oo oo eeeee e, 24
2.1.4.2. HPLC-DAD conditions......c.ccocoiiiiuieieiecieeeseie et eee e 24
2.2. Identification of ginsenoside Rgl and Rb1............ooovivviniiiiii i 25
2.2.1. Mass spectra analysis of Rgl and Rbl....................ooooiiiiiiiii . 25
2.2.1.1. Mass spectra instrumentation. . ...............oooiiiii i 25
2.2.1.2. Mass spectra conditions. ... ..ot 25
2.3 Material and methods ..o 26
230 HCAEC culture. ..., 26
2.3.2. Preparationof drug..............o i, 26
233 Celladhesion..........oooiiii 27
234 cell-EL S A 27
2.3.5. Real time RT-PCR analysis...........oooiiii i 28
2.3.6. WesStern BIOINE ......ovvviiieeiniiie sttt ee et eee s ser e s 29
2.3.7. ImmunoStaININgG @SSAY. . ....iuiuiitt ittt ee et e e et 29
2.4, STALISTICS oottt et ee st e e ee e e r e ere e s 30
CHAPTER 3: RESUIS (oot e e eea e 31
3.1 Chemical characteristics of fractions from Panax notoginseng.................... 32
3.1.1 Quality control of PNS. ... 32
3.1.2 Quality control of PTS and PDS from Panax notoginseng....................... 34

ii



AR A ERRE BT AR 5

3.1.3 Identification of Rgl and Rb]l ESI-MS/MS data..............coooiiiiiiiiinn 36
3.2 Anti-vascular inflammatory effects of different saponin fractions and purified

ginsenosides from Panax nOtOGINSeng. ..ot 37

3.2.1 Effects on different saponin fractions and purified ginsenosides on THP-1
monocyte cell adhesion to HCAECs stimulated with TNF-c...............ooovene 37
3.2.2 Effects of different saponin fractions and purified ginsenosides on the cell
surface expressions of VCAM-1 and [CAM-1 by cell-ELISA and
IMMUNOTTUOTESCENCE SLAININGE. ... i ie e e e it e e vaae e inneens 39
3.2.3 Effects of different saponin fractions and purified ginsenosides on the mRNA
expression of ICAM-1 and VCAM-1 by RT-PCR................o i, 45

3.2.4 Effects of different saponin fractions and purified ginsenosides on ICAM-1

and VCAM-1 profein EXPreSSionl. ...oouieeiriviierireininineinianiereieritenseieein 47

3.2.5 Immunofluorescent staining of transcription factor NF-kB (p65).............. 50
CHAPTER 4 DHSCUSSION....ccuiiiiiiiiiiaiererter et s s sbes s sb s 53

CONCIUSION. ...ttt et b aa e et cba b e ee s 59
RELETEICES ... e e e e 60

iii



