View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by Xiamen University Institutional Repository

RS 10384 NRE K
2 2. 20520071150972 UDC

B R
ot % WX
AR ) L%k TR3 AERkRpGRERR
a5

Active constituents research of bear bile targeting

orphan nuclear receptor TR3

y &
FFRITREL: R K E FEKR
KB K R
kg M ¥ A Y F

WX BH: 20105 A 2]
W] 2010 5F A 3]
PSP A 20005 A B

BB REER: HIR
v A HI

2010 =£ 06 H


https://core.ac.uk/display/41422674?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

EXZFZA0e R EITEE R

AN AL AL SCRANAE T N, ML 5SS AT
JER o A NAER TG 25 1 H AL A NBREEAR AT TTRR, 2
AESCH ELWIRA T s T, JFRF SR AR e A (T TR0 5T 2R 5
ARIESIIE GRAT) )

SSLATRTE 2 VAT &L JURAL (A
RIFIERR, 3RAF ( ) PR (D At s =B,
1t ( ) SR RS GEELL BRSNS R

A R T or NS S A4 HR, R BRI A A, n] DAAS
TEREI = . )

PN () .
F H H



TR S AL v SO VR AU A A

AN TRV TR EA AR b e N RS S A 2 012 47 5 I
I AR DR BN P S 6 1 30, I 1) F2 4 T ] sl LR e L
P AE A S0 CRLFRARBRAT I 7RO, RVF AR STk N
IR AR 0 LB E B T L AP o A NIRRT ) RS2 K5
PRSI A FE R AL S e SO A B B R TR R
R AR SRR ORI B2 RS, RIS S 4 B el HoAl 7
A B AL 3

=S AT S o
( ) L GETTRAGE R Do Bz e RS 2 AT
wi,

T H e, i e E ] R

( ) 2. ArE, EH R

GETE L EAHRAE 5 4T “ v 7 BUE EAHRN . R34
WA e D ETTRARE R R e AR 30, Re
TR A R 2 D2 v e (M SRR ST O ROTEA 1R 3C . 1
PR, BRI, BiE M BRI D

AN (B2 .
= H H






FE ZE et st s e s s et e e st ees I
ABSTRAC T uueeiiiiiiiiiiinnssssnnsssiiicssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss I
BEmEE FII 5 coveeeeerrrrrrereereressssssssssssssssssesesssssssssssssssssssesesssssssssssssssssessnsssssssssssseses 1
L1 BB S B B . 1
LLT BERHIZREZEUE oottt 1
1.1.2 0 FERHAZI AR T oo 1
113 BERHIIAEZE R IET oo 2
114 BEIHAT SRR oot s 3
12 BRI . 3
L2 1 BB oot 3
122 AJLEEBZIR TR oottt 4
13 XL . . 7
FTE REREIME RS BITE TR coorirrrrnerernernsnsnsnssssssssssssssssssssssssssssssssssssssssssssesns 9
2.0 MRS . 9
200 SEBGZART oo 9
202 SEIGAUER oottt 9
213 SR GIER] oo 10
22 BREG B 10
23 AN T . 14
= FEREHR TUDCA ZH T E BT TR cvccercncnnssnsscssessssssssssssesssssssssssens 21
30 MR SR . 21
3L S ZUMT oo 21
312 AR e 21
303 BRFUBIERE oo 21
32 LR 22
321 HPLC BREZE oo 22

3.2 R B S ettt ettt e ettt e et et e e et et e s et ereaeann 22



3.2.3 R TR R LB ettt ettt eneens 22

324 FEJHKITT TUDCA HRIEDITE oo e e s e e seses e ee s seseseaees 23
32,5 L T oottt r et r e, 23
326 R IR oottt e et et e et et e e s et et nerereseaeas 30
327 EE B LI oo ettt 30
HMUEE UDCA GTAMIBIE I oveverereereeeresssnesesssssassssssssssassssssssasassssssssassssssssasasssens 31
R EE A TE IR ceeveeeeeeeeeeeeeeesessssssssssasssssasnssssssssssssssssssasssasasssnsnsannssessaesasssans 39
5.1  VATR3 ¥Z IR ASRFRBYBERRR EIER OIS . 39
5L L B G R oottt e, 39
R B S8y 5 U S SRRSO 40
503 T ettt ettt r et 45
5.2 BERRT ZHNFMBERARTAITERBIMS. ... 46
R B S0 o O ST ESTUUSRRRRRPUSRPRR 46
5.2 Y ettt et et e et et et s et e e e e e ereaens 47
5.3 e e ettt ettt r et 47
53  UDCA fITHEMIE R, . o 48
R T B b A (L O RSOOSR 48
IR T AT 8.y i S L. U BTSSRSO SRRSO 48
5.3 T ettt ettt r et 48
7N EE T A R i eeeeeeeeeeeeeeesessssesssssensnssssssssssssssossensnsssessensesssssssonsanssnsssssssnsss 51
B2 I R eeieeeeereeeeeeeeeeseesesessseessnensasnsessesssessssssasasasasasasssnensnsasasessssssssaens 53
Bl T ieeieeeeeeeeensssnssssnssssnssssnsssnssssnsnssssnsnsnssensasenssssnsssensssensasensssensasensssensnsensnsnenes 61
B H ] R TR IR I eeeeeeeeeeeeenenssssssssssssssssssssnsnsasnssssssssssssssnsassssssssssssssssssnsnsnsnsssnsaes 91



Contents

Abstract In Chinese.....cccieiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieiieeecissecccinnees I
Abstract in English.....ccccoiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiienneicenennns I
Chapter 1 Introduction......ccevviiiiinriiiiiinneiiiiienneticsiensstccssnsssossesssccones 1
1.1 Introduction about bear bile powder..............coviiiiiiiiiiiiii 1
1.2 Introduction about nuclear reCeptor...........ovvvieiiiiiiiiiiiiiiieeiieannnn. 3
1.3 Aims and S1gnifiCancCe.........c.oovuuiiiiiiiiie i 7
Chapter 2 Chemical constituents research of Bear bile powder.................. 9
2.1 MaterialS. ... e 9
DA 25 4 o T< 5110 1S) 0|1 J 10
2.3 Identification of chemical structures................oooiiiiiiiiiiiiiiiiin.., 14

Chapter 3 Enrichment and purification of TUDCA from bear bile powder...21

3.1 Materials. ..o e 21
3.2 Enrichment and purification of TUDCA from bear bile powder............ 22
Chapter 4 Structural modification of UDCA ......cccoiiiiiiiiiiiiiinniiiiiinnnnnes 31
Chapter 5 Biological activity research........ccccovvvviiiiiiiniiiiiiinniiiiinnnnes 39

5.1 Active constituents research of bear bile powder targeting nuclear receptor

TR e e e 39
5.2 Treatment of fatty liver in rat by extract from bear bile powder............ 46
5.3 Bioactive research of UDCA derivates...........coovviiiiiiiiiiiiiiiieiinnnns 48

Chapter 6 Discussion and conclusion........c.cccvvvveviiiiiinnniiiiiinnerccicennnnes 51






S

i E

RENHAE AL G4 v 25 W AT TR I sk, FOIR PR 2 B0 F DR 5 . SR,
TR KRS, AR L2 G, AT K H 2% RE IR IR 7 kR g
M0, SEEIGIERE, AR RG, A iE s & ILE PEN LB a5
IERZ o AT 5> 456 RIR T IFE RIS K e B A TR3 A UAZ 2 AR SR AE X R T 1
(RIARR AR, 0T REIH BT A% S AR R £ T IR0 PE 1 o EAT T R HHRI AP Y . 45 3R, g
BE b AT AT AR B TR3 mRNA FRIE g PRy, HAEIH 24k %2 k5> TUDCA JEAN]
B HAT KR I RE . X B BB IH R RS A T L% B2 A TR3 HAT i F I s e iy
R AR 32D RN T 7 1) RS B

ARUBAR R L RYID T aE R, ik HP20 KFLRARFE (S, fERFEIE. ODS Hifh
. Sephadex LH-20 FE{43% LA il 4 B HPLC 252 R (ol 22 43 B T Bk AE Ky F A S )
AT 1, N SL IR A Y 17 A, R B YL 2 ik i Bt (1D-NMR, ESI-MS
85D PASGHE R 5 U 0 i ol 2 A AT o0 IR e T I 13 MBI SR . TSR
RS T, DA R Bl A S IR RE I 4y B5 43 8] dl i RT-PCR LA
Western-Blotting £ A=W AR T BOW 0 A6 S WIB-AT AL Z AR TR3 KR K AP 205 1R VT
W, RIMLE 2, 7, 13, 14 GEWS{EHE TR3 mRNA [IRIE, HATHAEY 7(4-FEIL-7-F2
FE5 )N TR3 &L 2B B BB AL ER], XN i ST 52k TR3 A4
POV R BT T AT RE, RIS TF A DU 2 A BERR R BT 29 ) B 2 AR

S GERS, A4 AR 32805 TUDCA A #I1¥) UDCA, TEIRIK EAT 2 MR H,
BAE NAE H 2/ F5 244 5 4) 500-1000mg 1) 5 A" BEIA BT 800 &, X s Ffi i i 454415
e m LBV E ARG AR R T 25 18] o DRUR AT 135 T UDCA Bisth. Bk, Atk x
AT 20 4 UDCA fii4EY), Hilid RT-PCR Xf 47 LA TR3 mRNA FIA 50 2E M5
PEVEOY, RIATZED) 6. 10, 11, 14, 15, 16 AT LA TR3 mRNA [FRIA, HMBOCRA
Rt — IR

IeJE, AGUEXT RENHRY 1 TUDCA 2tk T 2 TRF ST o ) 2 5% % 5l A 1L R IR B o
DEMERE R B FH AR AT A b DL SRR T s B, e T RO AR 25
%L 22K A HPD100 FEM M RAUB IR A IEURL, 281K, 30% LW, 95% LTE % 2.5V Kt s))
FH, WIEZ 1.0 Vo/h, FEEARErE 2: 1 X REIRAG o TUDCA HEAT 23 Bsalifh,, IFaf e B IR 7E



S

i 4 P52 A T AT o SR ADH L 2 A3 B S Urhe /s USR5 I s2 56 45 R LW,
ol Tt Ja I RERH PRI, o i HE AR 2N SR T EAT AR B K038 T 7 ROk

KRB ARMH; ARy R AULAR TR3: WA Sk Bt



Abstract

Abstract

Bear bile has been used as a traditional Chinese medicine for thousands of years in China,
with many proven beneficial effects in human. However, it has been difficulty to obtain a
significant amount of bear bile, which has limited our identification of the active ingredients in
bear bile and the investigation of their mechanism of action. Thus, the identification of the active
components of bear bile and understanding of their mechanism of action are crucial to explore the
therapeutical potential of bear bile.

To begin with, on the basis of preliminary study’s data, 17 compounds were isolated by
repeated HP20 macro porous adsorption resin column combined with Sephadex LH-20, ODS and
silica gel chromatography, and the structures of 13 compounds were identified on the basis of
extensive spectroscopic data analysis and by comparison of their spectral data reported. Among
them, 4 isoflavones were isolated from bear bile for the first time. Our laboratory previouses
discovered that orphan nuclear receptor TR3 is a potent apoptotic protein in cancer cells. Thus,
the biological activity of these compounds on inducing TR3 expression was tested by RT-PCR
and Western-Blotting. The results showed that compound 2, 7, 13, 14 could clearly up regulate
mRNA expression of TR3 while only 4'-methoxy-7-hydroxyisoflavone (compound 7) could
significantly up regulate TR3 in the lever of both mRNA and protein. These results provide
possible relationship between the isoflavone structure and induction of TR3 expression and new
small molecule candidates to develop drugs targeting the TR3 nuclear receptor.

Secondly, UDCA, as the main degradation product of TUDCA, has a wide range of clinical
applications. However, the large dose about 500-1000 mg per day restrict the application, and
structure modification may be a potent way to improve their efficacies. This thesis reported 20
synthesised UDCA derivatives through esterification, etherification and oxidation reactions. Their
biological activities on TR3 mRNA expression by RT-PCR showed that the derivatives 6. 10 11,
14. 15. 16 could increase the expression of TR3 mRNA.

Finally, in order to enrich TUDCA, the main chemical constituent of bear bile, 8 different
macro porous adsorption resin were compared and a new process was established. Extract

purified according to the new process from bear bile powder showed good treatment on the fatty
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liver in experimental mice.

Key Word: Bear bile; Chemical constituents; Isoflavones; Orphan receptor TR3; Fatty liver;

Structural modification.
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