CEEEER ST %2

S : CCMP94-RD-050

P ERAR A EARLAFINAY -
AFIHAZIE Y F FAH
RS EEREEE

P

j\)‘;ﬂm—ﬂ-é:;fg&«f | # LA e EE 2 B SR ) /,,\/é]/,,\w |8 {7 =
g,g.u,gwk,r;%%;:f—x HSNP 2 2472 ApM TR R 2227 o 2
IR AT - Sl l S AN LR b SEE IR A (Y R
fractions » 41 * #‘w%m/»\“ AL EE LR %E'?f»‘ic** B2 &

ﬁﬁ‘*béﬂ%ﬁSNP/&ﬁﬁﬁﬂ\ Bipdand Y82 R %33
v B A E o Fh Y iEa BHiLH t‘;fi‘}&l“?f;q\uy s LR E FT
HRF2 Ko JI* Braa R REZY X ELRFTF )?—
(ﬁffa RE) EEEHSFTOE4] 0 U2 HHEG HFREEZ SR

H e B u«am ﬁﬁfvfﬁﬁ (R AR) Hpren® g > 2 2 374
g}ﬁ_ o gLt RFT Y ;ﬁﬁbze;bﬂ B E A T IEE 0 0T
- IR - ¥ Pﬁfﬁﬁowrﬁ*i DA - A L B -t’—?%
BomZgiHsFETF F LPS ehslde g (LiE* o F]pb > K3H
Toll-like receptor 4 (TLR4)# 17 SNP » & fi$ 7+ ﬁﬁﬂf] °

Ly
AP EUZ R B A S A AL e
o U FAEE e R Z R IS g F g 2 fractions &
pure compounds o £ # g R ¢ IR o L_imas [P=E ety TS ) = I
,5' A & ';,-;L'*éf DPPH p d #eic 4 5 o-tocopherol e 212 %2 4

mie F HE S G ¥ A ST fwee (Hep 3B ~ Hep G2)£ 7 & & IF



v %%&iﬁ y218 %24

Foo gttt A R '1r$ PR RIBR T REZ Z R IR F 2 B
k2 g g gl R o AF % EHE T emodinrhein fr
chrysophanol T5 TR 2t > A BN e 2 A
17 o § 15 > 12 Toll-like receptor 4 (TLR4) £ F]=7 SNP » &k g 7+ L 48 41

KRN B
ﬁ"o@"“'ﬁi@?yl/w\%ﬁt” EBERE s R4 B2 %é‘%f—%i@f‘fb?i
ARETS o AL EARFHRAF > 2 E A7 R > D74 Lk

TR2Z AT X2 RS0 LHES AR g TR o e

#Fﬁfu/\ AT e gt f AT LS H 8 G & NCBI dbSNP <
SNP & 2 & % 2 5 & > 4o rs4986790 (Asp299Gly), rs11536887,
rs11536865, rs10818073... % o ¢ & 7 & SNP #F 5 7 o ** 5 % ¥ > 4o
rs11536889 # NCBI dbSNP ¢ G:C= 0.878:0.122 > @ ~ &R &5 &
G:C=0.69:0.31 - F]yt » 2F 7 23] SNP genotyping 7 & :£- #H 2 1 »
AT R

Magio 2§ 2 F o F 7 o R R A4 0 SNP



¢ %%&i’ﬁ 278 5 2p

S5+ CCMP94-RD-050

Chinese Genomic Medicine-R&D of
Anti-infection Chinese Genomic
Medicine and the standard
establishment of their
constituents/quality control

Professor Yang-Chang Wu
Kaohsiung Medical University, Graduate Institute of Natural Products

ABSTRACT

Aim

This research was aim to develop and build up the databank and
evaluate the treatment of San Huang Xie Xin Tang(SHXXT) and the
analysis of SNP for hepatitis. By using the bioactivity-directed
fractionation, we can rapidly and exactly find out the active fractions and
pure compounds from SHXXT and then combined with genomic pathway
in SNP analytic in order to increase the output value of traditional Chinese
medicine. Furthermore, it can also use as new pharmaceutical preparation
in the future and try to discover diffential technological innovation.
Besides, we setup the analytical method of SHXXT and its fractions, as
well as the qualification for quality control. All of the analytic data may
use for quality control of the traditional Chinese medicine or herbs in the
future. In addition, the SHXXT is known to be anti-inflammation. Here,
the SNP role of toll-like receptor 4 (TLR4) was used to mimic the
mechanism for hepatitis.

Method

By using the bioactivity-directed fractionation, we would like to find
out the active fractions and pure compounds from San Huang Xie Xin
Tang (SHXXT) and its three composed Chinese medicine, including
Rheum palmatum, Scutellaria baicalensis and Coptis chinensis. From the
screening of the bioassay, the Ethyl Acetate fraction showed the best
significant antioxidant activity, its potency was two folds higher than
vitamin E (a -tocopherol). Besides, the crude extracts also have shown
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cytotoxicity toward liver cancer cells (Hep 3B and Hep G2). Furthermore,
the analysis of SHXXT and its fractions also finished. Emodin, rhein and
chrysophanol were selected for the quantitative analysis. Afterthat, the
SNP role of toll-like receptor 4 (TLR4) was used to mimic the mechanism
for hepatitis.

Results & Discussion

By using the bioactivity-directed fractionation, we finished the
preparation of crude extracts and each fractions. SHXXT extracts and each
fractions were analyzedby HPLC. Further more, the bioassay also shown
good antioxidant activity and cytotoxicity to the cancer cell lines. During
the research, we found that some SNP in NCBI dbSNP are not existed in
Taiwanese, e.g., rs4986790 (Asp299Gly), rs11536887, rs11536865,
rs10818073 and so forth. Sometimes, SNP frequency is different between
NCBI dbSNP and Taiwanese, e.g., rs11536889 in NCBI dbSNP and
Taiwanese for G:C= 0.878:0.122, and G:C=0.69:0.31, respectively.
Therefore, some SNP selection within TLR4 has to modify to fit the need
for pharmocogenomics of SHXXT.

Keywords : San Huang Xie Xin Tang > Rheum - Scutellaria » Coptis »
qualitative and quantitative analysis > SNP
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Scutellaria baicalensis
Countis chinensis
Rheum palmatum (3.6 kg)

Extracted with MeQOH (3-4 times)

MeQH extracts (700 g)
|Take 500g for partitioned with Et0Ac/H. O

I I
EtQAc layer (96.7 g) H,O layer (400 g)

Take 50g for Flash Chromatography

CH,Cl, EtOAC 80% EfQAC 50% EtOAC  MeOH
(0.179g) (42.30g) 20% MeOH 50% MeOH
(6.009) (0.78 g)




¢ %%&ﬁ? y218 %24

® 57 St ATk 3
Byt ek TESFRA T > ¥ BN A F I

Rk ~ BlIEY ) s BB pIsR L B T DRRTY B FR AF Y
R I A ) B A 17 B RN s R RIS AT
,%ggi 4 P B s e g 3 (bioactivity-guided fractionation) 4 3
RE A ISR I RIRET e AN VIS 38 EDLY cltl AR - Y
R R s FHEH - FHE TR E AT R -
£ % KA 45 6E 12 o é’;%ﬁﬁi;‘ﬁwgﬂ FEARFTHERE
(pRB) "R EHETEH - F@E HFp S EF2 L0 KL
BT RS BT Bt 2 B SNP 2 AT R ApBE TR
23E oo plb s 2 HErk 4 FE M2 fractions & & >R F iE - 5B
BEAFIRONP AT fE > RF @MY T H2 RIZ R F G F
2_A (@ o

qw,;:gggﬂrw¢ﬁwsﬁ,3%%w£%gkﬁﬂ%
SR S SRS e o R W Rl s 2
2 vk R RS \é;g_,,pﬂréha FURA A e VAR - AL A T
T F IR F SNP A 472 i 7 0 Bt o gt F R i AR
34T BT

Rheum palmatum Scutellaria baicalensis  Coptis chinensis
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TLRS, TLR7, TLR9
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The IC;, value of scavenging DPPH and SOD-like activity from SHXXT exftract
IC;, value (g a/mL)
DPPH sSoD
Methanol extract 22.3940.58 =100
EtDAc layer 5.9410.16 18.3510.16
CH,Cl, fr. =100 =100
EtQAc fr. 6.70 10.20 17.3310.03
80% EtOAc/20% MeQH fr. 12.6110.40 32.06+2.54
50% EtOAc/50% MeQH fr. - 2100
MeOH fr. - =100
Water layer 26.2840.90 =100
a-tocopherol 11.39 £ 0.41 -
catechin 5261013 2299 +1.68
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é
Tood by B iR SRV 2 B EFT e F BERE v
T A E AR fm e (Hep 3B ~ HepG2) ~ A 5% Jpim?e (AD49) fr 4 4f
U fmre (MCF7~ MDA-MB-231) » # = %ﬁﬁ“% S U Al g P o=
$ﬁr%+@ RN S P O N s LR
Flend s v Ao SNP A 478 % 40 3 HRIFF - BRE 1 4 g4
HEEIMLP M EF R PLBPBIFEHE AL F"*?‘ B o
B £ %= DPPH radical scavenging activity /&2 & :E % % = & >
& * enf_ (%) -a-tocopherol » ICsq value = 13.22 £ 0.20 (pg/mL ) - 4+
$I4F  F I AR e T A
Sample I1Csp value (pg/mL)
1. Rheumpalmatum ¥ # + % 32.20+£0.83
2. Scutellaria baicalensis % % 39.88+ 1.02
3. Coptis chinensis % i# > 1000
BB YRS 2 F R R AR e & e
Fore b b FESEEY  H Y OFBREER b2 F il

BAE S F B BTG ‘fém’i’é'i%&w?* : 11’ B A~ K > 50%
EtOAC : 50% MeOH 4 &tz fraction f & /E (8% o mfcdp S % 7
AT A

liver cancer lung cancer breast cancer
Cell lines | Hep G2 | Hep 3B A549 MDA-MB-231 | MCF7
ICs50 pg/mL

3 i 42.61 22.62 26.72 51.63 49.31
Water : 52.45 . :
layer

80%
EtOAC

20% - 53.99 - -
MeOH

50%
EtOAC

50% 44.02 20.95 20.25 56.08 30.00
MeOH

12



¢ %%&i’ﬁ 278 5 2p

QU HFAT P R N AP B AL LG 2427 8B
AR 16 BEAA Y =R HCFH > it & o

ARPERBFPI O EF (X 16B) | HFE(S8H)

Chrysophanol (6) Berberine
Torachrysone-8-O-glucoside (7) Berbine
6-Hydroxymusizin-8-O-glucoside (8) Coptisine
Pulmatin (9) Palmitine
Chrysophanein (10) Sennoside A & B
1-O-B-D-glucopyranosyl-emodin (11) Wogonin
(+)-Catechin (12) Rhein

(-)-Epicatechin-3-O-galloyl ester (13)

Lindleyin (14)
4-(4’-Hydroxyphenyl)butan-2-one-4’-O--D-gluco
pyranoside (15)

Resveratroloside (16)

Baicalein (17)

5,7-Dihydroxy-6-methoxyflavone (18)
5,6,7-Trihydroxy-2’-methoxyflavone (19)

Emodin (20)

Aloe-emodin (21)

B rite AT P HEREP A2 At afriEd s YT A
T4 2 2 A dreindsApehié * Bl MeOH-H,0 r2 2 MeOH-0.1%
TFA-H,0 i &3 463 48 5 soo B9 g g orif plenz 5 igw ifdg ¥
Blefradkfid » 2 (P57 ELP e It BRITRIS T > 7 U E
“lgiﬁmﬂ‘ FioWH SR Bg R fforr oo ok e e @

7 & A 472 (linear gradient model ) & {77 & B = &ia 1t & 2 4y
RofB o aREITZNG A A6 E B SRS
Beoe THRAERY TRFNHREITEEFAITZES D P AT
AR R R Hefigh o
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Peak name A g PR Rt (min)
Berberine 34.00
Berbine 32.50
Coptisine 32.00
Palmitine 34.50
Sennoside A & B 35.00
Wogonin 48.53
Rhein 54.00

ok e A T E I RAE D R T 16 B A A = F B
T L g A BT E - e & A T 0 2 R R e 2 1
SEF G R P T E IR R e B R A

Pure compound 12
13
16
9 1821 il
15 ‘14 ]7 ? }',01117 1’9 IQ | 6
| ) i ]ﬁ o UL J\,,)LJ g‘h__fl LI " _,fl_ﬂﬁ
Sample Name Rt (min)

Chrysophanol (6) 61.35
Torachrysone-8-O-glucoside (7) 36.02
6-Hydroxymusizin-8-O-glucoside (8) 40.85
Pulmatin (9) 43.00
Chrysophanein (10) 43.27
1-O-B-D-glucopyranosyl-emodin (11) 44,03
(+)-Catechin (12) 22.05
(-)-Epicatechin-3-O-galloyl ester (13) 29.00
Lindleyin (14) 30.29
4-(4’-Hydroxyphenyl)butan-2-one-4’-O-§-D- 9356
glucopyranoside (15) '
Resveratroloside (16) 28.31
Baicalein (17) 46.00
5,7-Dihydroxy-6-methoxyflavone (18) 50.57
5,6,7-Trihydroxy-2’-methoxyflavone (19) 49.05
Emaodin (20) 58.57
Aloe-emodin (21) 51.02
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phoh s FE R e it e B drdg W Bl eaE 2 o O BT
o e ik 7 R A o ] ,ggpa%ﬁ&mw T OUFE R A e g Y
HE PR E LR EEFATRATOT o B E > AEFLHZ P AR
TT"TF\’F%?%’""'-'”"""F‘ﬂ?i%&%“@#”'m:ﬁ»i@”iﬁ?ﬁ@é"

Fmra

-

Lt

=

i | 5

AERD L
| ’l i"l'f”':ll' i

| I W, d
._L ——”_”Jﬁ_'l\i‘." S l)l A VLY .._,_”Jr{ IL»»—-"-.J\J'.,_]vlv'ﬂ_lll..,b_,,ll\ " ).‘_J' ——
6. TE ARNA P& B[ A= FIHCH ~ AR frp BEF P DT
O ’F@%fr- T EEATERG > A BERT A AN DG
PEEEL Fl o AFEE TR TE AT w EH 0 = Biaptk
A rhem emodin f= chrysophanol » 4 J%zrﬂer—s ° ﬁ“ o & -
B i g,fn*rs{u nN=6 7> ;\i& {74 ]“}W"EF; B o fd 3y (s eriE
P2 %% Y f Ber _0999 mﬁx LRI CUELIOESE Tl &rifﬁ ﬁa#‘
AR Tx B ) @ 3]0 HPLC 45 X B ™ 113 JRAF = ¢
R e Pﬁﬂi‘» ¥ oL 4E gt T & B fractions ¢ eh g
£ o
;’ | §
e .
Il I | \ | | 1 | E
B ‘ [E
A L% \
— s ok
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7.SNP # FF %

I8 2 GG 2 M2 Rk s R B 0 BT T EDILR ¥ T
MELREHF 3 P 8f2ce = /8 FE G FLLPS ahilde g §

e o Tt » ~3+3 2 Toll-like receptor 4 (TLR4) & F]: SNP %
EIE AR 0 oA I R B ér_%#%ﬁi.!‘»i’—% 27 2 ek TLR4
genotype 5 SNP %4 472_ p & o T i j¥_NCBI database ¥ 17 {%4g % af&
{7 22 TLR4 genotype #p i =17 SNP g@g N A ] T# 5

BT heni B o Tip i genotype hig & A F § F15 A B REF S F
/4 .ﬁjf% 17 Pﬁmﬁhﬁ-iﬂ —~E"— %{"I l,(ﬁkm,l\z{:’ Fﬂmi
PRIIAF 5% JFd RESL T b s B A L S g

% Fler o B3 O SR E DA TT Lo
WA 2 A F e

ALY 0 £3EB7 548 genotype i& 7 SNP A 45 0 ¥ HF IR
2 4 0 genotype T o~ T 4 3 o 4 rs4986790 ( Asp299Gly ) o
rs11536887 - rs11536865 > rs10818073.. B A3 & SNP #E & 7 B30
o A %EF > 4o rs11536889 & NCBI dbSNP » G:C=0.878:0.122> =
SERER S G C=0.69 031 T 5 3F % R3] SNP genotyping
ZRE-HBDI > LT F R4 NCBl 2 % %87 0 fo TLR4
genotype Ap B 2 A FIE R/ 2 53 90 - H e > A A E LA E MY
SNP genotyping P &% £ #£4 4 BT - 5437 4" 3F 0 83
A p B 7 SNP genotyping I /2 3 = 24 f#+7 - T Bl #77| 7 NCBI 2006
E B IR A o

EEIE I

| [Gel [ Clesr | Save Search

| for{lnra

[Eiimits | Previewdndex | History | Clipboara | Detalis |

[Limits: chromosome 9

Dizplay  Graphic Summary ~ ‘Show: 20 » ] Sont by v l Send to VI

| As g0 |Human: 90 2 | pouse: 0 | NEW O [ Other Organisms. 0 | UPDATE- G (3%

items 1 - 20 of 90

1

1516906079 [Homo s¢

ATIACCTIGAGTATITITICITARICIGIAS/G

erod]

@ns]

ICCARTCTAGAGCACTIGGACCTTITIC

T R Y N

[J3:1s12
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a8 % e dbSNP ¢ > EB1 H ¥ enT fiE 77 SNP 247 - 2 %
BB P e BAE SBT3 &5 5 154986790 (Asp299Gly) -
rs11536887 - rs11536865 4~ rs10818073 - * M #_1 PCR-RFLP
( polymerase chain reaction — restriction fragment length polymorphism )
FRETATFIIREBE

rs4986790 iA3i299Glii

rs11536887

rs11536865

rs10818073

T B E_NCBI 2006 & % £ 1154986790 genotype # #74p i 7
fs B om0 L% > CHINESE (CHN) enF 4t « SNP 4 45 %
AT AIAtype 5 A o A PR e A PR T S5 p T o
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refSNP ID: rs4986790 Allele
Organism: human (Howio saviens) A . SNE:
M.olm:ul:a Type: Genomic Variatios Class: single nucleotide polymorphism
Created/Updated in build: 1111123 Alleles: A'G
Map fo Genome Build: 36 1 Ancestral Allele: Not available
5212844670 Haphap CETT Firapean 120 40 IG 0933 5467 L0 2367 0033
HapMm ECB  Asim DI G e 120)
HapMan- YRI Sub-Saboran Afican 120 40 G 0235 2067 L0 3367 0033
5516214287 D0 Afrcan Amencan 48 A IG oMe 3200 0439 2854 0146
E-0 Faropean a0 0 G 0960 2100 LOM 3350 0.05C
g1 Fropean 4 3 G e 120
523565642 AFD EUR PANEL Ewopean a8 4 G 0917 2485 1000 0353 0042
ATD AFR PANEL Afkcen Amerikan 46 23 G 06% 030: 04 0882 (152
ATD CHN PANEL Asian ¥ M G 10 130)
555806335 21 204 102000031307349GF 0812 0283 0655 035 0034
CAUCE §2 J100DINITISASES GF 0935 0065 1000 0367 0052
AlRL 48 240000004768372GF %33 aaeY 07 amT 02
HISP1 46 30ODIDY4T6BITIGE 0915 08T 1000 098 0ns?
2ACH 48 240000005960465 GF - 0932 o2 1000 33M am

T [F]¥_rs11536887 . NCBI 2006 & ciig #74p b 7L » 17 9 48 %
A FEE oA PET SR 2 £ AJA G L o
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refSNP ID: 511536887 Alde
Organism: human (Homo sapiens) Variation Class: SNP:
Molecule Type: Genomic ————— single micleotide polymorphism
Created/Updated in build: 1201123 Alleles: A'G
Map to Genome Build: 361 Ancestral Allele: Not available

5516214296 D-0 Affican American 48 24 IG  0s17 0022 002 008

0938 0062
X —

E-G European 0 00 IG  ro00 1000
w—— —

El Euwropean 6 3 IG 1000 1000
¥ p——— —

HapMap-CEU European 120 60 IG 1000 1000
| —

| HipMap-HCB  Asian P #  I6 ww 1000
] p———— ]
HapMap-YRI Sub-Saharen Afncan 120 60 IG 0835 0167 0527 0517 0083
| | semen——— { —

5523563706 AFD EUR PANEL European 8 M IG 1000 1000
L] ——t
AFD AFR PANEL African American 46 23 IG 0913 0043 0023 008 095 0065
e L ]

AFD CHN PANEL Asian &% A IG 1000 1000

= [§)_rs11536865 *+ NCBI 2006 & crg #74p B 74 - I i+ fi %%
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FRFEELEAPFETREPT 00 A0 GG LD -

refSNP ID: rs11536865 Allele
Organism: human (Homo sapiens Variation Class: L i
Molecule Type: Genomic smgle nucleotide pobymorp
Created/Updated in build: 120/120 Alleles: C'G
.\Iap to Genome Bllild: 361 Ancestral Allele: NOt avaﬂab]e
Population Diversity
Sample Assertainment Genotypes Alleles
. Individual Sample Founder CIG G}G c G Het.
ss# Population Geomp o ™ Source BWER S a3 Hostd err
ss16214243 D-0 African Amencan 46 23 IG 0130 0870 0752 0065 0935
—1 | EEm——————y
E-0 European 38 19 IG 1.000 1.000
Co——
E-1 European 6 3 IG 1.000 1.000
[=—— O e
HapMap-CEU European 120 60 IG 1.000 1.000
E———— L ——
HapMap-HCB Asian 80 45 IG 1.090 1.000
PJ————} ———— |
HzpMap-JPT Asian 88 44 IG 1090 1000
=== ———
HapMap-YRI Sub-Saharan African 120 60 IG 0317 0683 0130 0158 0842
[Daadhemn s e
Total Samples 508 254 0.087 0913 0.043 0.987
- == . () 083 s

T Rl 4_rs10818073 7 NCBI 2006 # crig 74p B 3L > H ¢ I
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f8*% 3% > HAN-CHINESE (HapMap-HCB) A Flg & feA P 7 %
% 4p # > genotypes = C/C -

refSNP ID: rs10818073 Allele
Organism: human (Hono sapiens) Variation Class: S}W‘ . .
Molecule Type: Genomic single nucleotide polymorphism
Created/Updated in build: 120120 Alleles: C'T
I\Iap to Genome Build: 36.1 Ancestral Allele: Not available
B Population Diversity
Sample Assertainment Genotypes Alleles

igoag Individual Sample Founder CiIC CT C T Het.
ss# Population Gis oy ™ Source UG U HWP o

5518822096 HapMap-CEU European 120 60 1G 0953 0067 1.000 0967 0033
2 = =g
HapMap HCB Asian 20 45 1G 1.000 1.000
1« -1 ¢ 1
HapMap-JPT Astan 88 <4 1G 1.000 1009

HapMap-YRI Sub-Saharan Aftican 120 60 1G 0967 0035 1000 0983 0017
418 209 0.971 0029 0.986 0,014
a n s = 0.028

Total Samples

it v 48 TLR4 genotypes : rs4986790 (Asp299Gly) » rs11536887 -
rs11536865 fr rs10818073 & {7 7 SNP 4 7% % &g kot 2 FF 372
3 £32 M 26 AIA-AIA~GIG 4= C/C - @ % PCR-RFLP # 3
&% ki o NCBI database #72 ff i % 4pfe > & ¥ S 7 2t F
Wl it o

ARLEE T S/ P %Y E50 14 TLR4
genotypes i& {7 7 SNP 4 47 -i% 8 PCR-RFLP = ;% {8 sH ¢ 1511536889
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HriE- 3 £ B Penid % o T RS 3% genotype kg % o
rs11536889 RFLP genotype

G/IG C/G C/IC GIG GIG GIG GIG GIG GIG GIG GIG GIG GIG C/IG GIG CIG

Flet o #-rs11536889 #t — genotype i {77 SNP s 47 o @ 1235
NCBI % 2006 & #7= iw 17 TLR4 genotype 3 % Bom » 7 12 5vig pb —
genotype & Iy A ¢ 3 £ B - g o @ T BT L rs11536889 %
o 29 st HAN-CHINESE (HapMap-HCB) %tk & #c 45
w2 T R enid % 4 _genotypes = C/C:C/G: G/G % 0.067 : 0.289 :
0.664 - m G/C p|&_% 0.789 : 0.211 -

refSNP ID: r=11536889 Allele
Organism: hmman ({famo sapisns) s SNP:
Variation Class: . . -
Molecnle Type: Genomic smgle nuclectide polvmorphism
Created/Updated in build: 120/123 Alleles: C'G
Map to Genome Build: 35.1 Ancestral Allele: Not wvzalabis
[l Popuiation Diversity
e A : e o e Alleles
s s Individual  Sample Founder ¢ e GIG HWP - Hen
[s16211259 0 0 African American 18 24 6 0.083 0917 1000 0042 0958
EO Furopean 40 20 1G 0050 0850 0752 0075 0925
E.1 Tawopean & 3 1G 0.667 0.333 0.333 06867
HapMap-CETT Furopean 120 a0 G 0250 BN 0203 012y 040
 — L Erm————w
HepMap-HCB Asinn o0 45 G 0U6T 0289 D64 DA 0211 0089
S — | Ce———eem
HepMap-JPT Asian 84 42 G 0071 0337 0571 L0 0250 9750
O —— | ——
HapMap-YRI Sub-Seharan Afecan 120 60 G 1.000 1.000
S — T  S————
3524078772 AFD EUR PANEL Ewopes <8 24 G 020F 0792 N4E4 G104 0896
| CSSasm—Y | EEeEsm—mmeT
AFD AFR PANEL Aficam Awperican 46 23 G ONRT DOI3 100 003 D857
s 1 B
AFD CHN PANEL Asiin 48 24 G oMd? 033 062 100 0208 0797
ol S et 650 325 0022 0200 0.778 a1 0878
Knl St  — —
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Genotype for TLR4 related SNPs in normal controls.

\

rs4986790 rs11536889 rs11536887 rs11536865 rs10818073
NA 100% c/ic 21% AA 100% c/C 0% c/C 100%
AG 0% C/G 20% AG 0% C/G 0% CT 0
G/G 0% G/G 59% G/G 0% G/G 100% TT 1]
A allele 100% C allele IN% A allele 100% C allele 0% C allele 100%
5 allele 0%  allele B9% 5 allele 0% 5 allele 100% T allele 0%
Sample (n) Sample (n) Sample (n) Sample (n) Sample (n)
AA 20 c/Cc 20 AIA 20 c/C 1] c/iC 20
AIG 0 CIG 19 AIG 0 CIG 0 CIT 0
GIG 0 GIG 59 GIG 0 GIG 20 TIT 0
Sum 20 Sum g5 sum 20 Sum 20 sum 20

F BIA_ A=A ¢ 45 rs11536889 genotype #7iE {7 73 SNP 4 7 o
195325 “TBE 7 ehA 7 5 % £rfe NSBI database »t 4 & #7 2 i th #7
Z 3 -NCBI & 45 &2 T 5%k 5 C/IC:C/G: G/G % 0.067 :
0.289:0.664 > m G/C Rl&E_% 0.789:0.211 e & A=A 3 ¥ itk Sk
éQS’?.%‘éé%éC/ClC/G-G/G%021-020-059’ G/C R A_
= 0.69: 031 o FItF rUF RERIRF 5 I A% 0 (@ &SNP AE F 4r kg
T SEEEDT R o FE- H ek S A A fe Rgpt 0 T
Hdcdy ! ”ﬁ “74#% 1T & §_genotype t 1% Pﬁfré;ﬂ R AF o
» NCBI datases "SNP % # = 2 4R 5 Taiwanese SNP » H #ciy

ot
RTEY e

PR E-REESTR %°ﬁ“’ﬂﬂ%ﬁiﬁéﬂ%#& L
L g 55 47%‘5%5\%” dERB A A F LB o fe g

2L AR ARG 5o % 2 HRFEL AR BDEA A
T ARG I E R e R R R ATPE b
FATLR4 genotype® - Hw & 7 33 fen> @ v - 75 A ¢rs11536889

genotype£r4-NCBI dbSNP # #7215 csHAN-CHINESE ( HapMap-HCB )
3384 £ 3 o NCBIshig % £.G:C= 0.878:0.122 > m 7 S % w1 o &
¥ 5G6:C=0.69:031 > ¥ F 2% ¢ #7E ik FHR ANCBl s 2
Foe Foit 2 3 A 5 % ¥ %% o SNP genotype 0 4 rs4986790
(Asp299Gly) » r311536887 » 1511536865 » rs10818073... % B ¥ rl ¢4 % B

g dren e oy v H 3 F L EROA TR BEES o
¥ AR ipet 41:0SNP genotypingTt Z & - KB o LT
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w
}14

Tr @0 WG LT - 23 T #ELFNFE A o

LitEmp2 Fmyeodszd g AREFHEEBLEF o

2.3 G oo nFiES 2 F IO EZ AT E ;F,qrg];% g

AFEF L IAF S AR R FH Y o TR Y
FEAE P IS RASHLE S AR e ]
it Lo LSRN AR S EE Lk i
FH AT iR R EA R ¥ buffer frsalt’ 3 AN - - i
B H BRI F I eI R AT BRI Z 5 FS
PRI IR i Rl B S MR S BF L R R
FEMHTETL T T APk FH 2 FiHaCFH &
C - BRI TE R o E o

ML T BRAEE 16 B wFsF ¢ A 3E T
SEIL R Rk A A AR E I SR S B R & AN (kS
-4t = % /g F ¢ errhein ~ emodin §e chrysophanol :& {7 7
TEAT oA R RSB LN F P = 4 peak I3
palmitine ~ coptisine §= berberine -

1

>
—

AndPpERFPT ) 2@ F iz LEME S 5 0 2 EtOAC

layer = EtOAC fraction /% 1+ &_a-tocopherol s & o pt 2k > 47
RIFLE 7B % 7 it fo rhein ~ emodin f- chrysophanol = 3
E RGO

,ﬁﬁgrwwrwd «~+@J§ﬁmﬁx B2 R Flt R R T L R F o
AAPFTEES FRT 7 P2 4eF & NCBIdbSNP 53 SNP
hoSET R G 4 e rs4986790 (Asp299Gly) ¢ rs11536887 -
rs11536865 > rs10818073... % - } it 7 73 li*v‘“ 5 “-’%ii *% e SNP

genotype B ¥ M i i P At fo sy H 3 & fg,ﬂﬁxm
AFITHEEE S o A& 5 & SNP #E 5K 7 F\»’"”g LR dovE -
F 211511536889 genotype f= NCBI dbSNP ¢ #7 2> fw <57 HAN-

CHINESE 7 3%~ 2 & - NCBI .55 % £_G:C=0.878:0.122 > = #~
TEEET OBFFEENE GC=069:031 F F % APk &
ﬁz«? F_NCBI e & 2 F o F]pt > NCBI datase =7 SNP & % ¥ %=
AR5 Taiwanese SNP > ® H P ¥4 33 fend B M Ac %712 € 7]
P AR REFEAF LA R DT P TLR o Rt 2 B in
ZREIAT ARSI REEL T RS FDOEH AL
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Gt 3 (%t §les 2 €& che gt 23] SNP genotyping 7
Bi-H PR L ETF R FRUMIGDEET 2 L ET
Vg UFE F ARy
e
L%i%ﬁiﬁé%i@’ﬁéli‘ﬁwﬁﬂﬁﬁﬁaﬁii
A dg s Lz F e Y FEARTRE (HRE)

SR BEH TR T SBTEF *’%fri@fa&mﬁ P o
53R RGE RS {5 R R E R
Tt 2 LA AR A o U e s e & 5 -
3.1 =% SNP /»\#fr%'fs e kg I IR Taiwanese SNP £ #73) o
J”‘}”J’Viii”ﬁ TER G A T ARSI RFER R LT R
Ft.tﬁ& e g g PRV A R & 3\%27;5\}&%@,{;‘&
F'&mgenotype - TAF “TA % o b4 NCBI database @ i, 7
YEIF ek 'fr%*z'fr,ifx’f' Pt e SNP 2478 %4 % & R4
oo Flgt o o R0 genotype S iF A B R H T e 2
TRtz B R FIARG 5 S ﬁtb—iﬁéa CREE N AR o
T AL Ty Ay Fetr R o

2~ 37 2k
FM 31—
AFE LV ERTAARFELFY FELR (34 %
5..CCMP94-RD-050)4% &5 7 Fes > @ 233 o f = & 5 4
M ;711 &1_
Nonaka Gen-Ichiro, Nishioka Itsuo, Chemical & Pharmaceutical
Bulletin, 1983, 31(5), 1652-1658.
Ermias Dagne, Wolfgang Steglich, Phytochemistry, 1984, 23(8),
1729-1731.
http://www.ncbi.nlm.nih.gov/
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0.125(ug) 0.250 (ug) 0.375 (ug) 0.50 (ug) 0.625 (ug) 0.750 (ug)
Rep-1 60175 112062 174239 234334 294521 357264
Rep-2 61574 115900 176566 239073 307225 361203
Rep-3 59975 112324 176070 239229 301095 355151
Rep-4 61124 115884 177062 239325 299417 364241
Rep-5 60031 112986 176300 238944 301914 356380
Rep-6 59777 114933 179954 237710 300184 357758

Mean 60443.1 114015.7 176699.8 238104.2 300728.1 358668.7
RSD 1.2031 1.6762 1.0542 0.8138 1.3653 0.9487

3. 6EAFMMEw 7 A2

Sphw fF > Azs R?
Rep-1 Y = 59798X — 3859.2 0.9994
Rep-2 Y = 60989X — 3205.9 0.9990
Rep-3 Y = 60153X — 3227.9 0.9991
Rep-4 Y = 60813X —3335.9 0.9995
Rep-5 Y = 60319X — 3358.1 0.9992
Rep-6 Y = 60098X — 1955.4 0.9997
Mean Y = 60362X — 3157.1 0.9995

Emodin z Sl fF 5% B ~ 6 £4F TLE 5 % iy 2 Mk w fi
iy
Lsurw b e 5% Bl &

Emodin
y =53480x + 6716.2 R2 =0.9997

350000

300000 —

250000 /
& 200000
S /
< 150000

100000 /

50000

29



v L“PE%?&:#F F218H w2

0.015625 0.03125 0.046875 0.06250 0.078125 0.09375

(H9) (Hg) (Hg) (Mg) (H9) (H9)
Rep-1 58577 113492 168968 218671 271699 327466
Rep-2 59874 111005 173063 219566 273970 327044
Rep-3 60714 113047 169518 221031 279654 325257
Rep-4 60021 114092 168045 218671 280002 325466
Rep-5 57711 112124 168441 220017 272970 324014
Rep-6 58073 115304 167518 222131 275998 324033
Mean  59162.1 113178.2  169260.1  220016.2  276217.6  325549.2
RSD 2.0405 1.3285 1.1756 0.6207 1.0750 0.4484

3. 6 EAF MY fF > Az

LW fF AL R’
Rep-1 Y = 53651X + 5868.6 0.9998
Rep-2 Y = 53464X + 6962.2 0.9991
Rep-3 Y = 53544X + 7465.3 0.9993
Rep-4 Y = 53588X + 6824.7 0.9992
Rep-5 Y = 53304X + 5983.3 0.9997
Rep-6 Y =53328X + 7193.3 0.9995
Mean Y = 53480X + 6716.2 0.9997
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Chrysophanol 2. st fF 5 % Bl 6 €48 <& o % g0 2 @t
b7 A5
T ki 2 kS

Chrysophanol
y =133622x - 610.27 R2 =0.9995
900000
800000 -
700000 /
600000 /
© 500000
<D( 400000 /
300000
200000 /
100000
0 8-425 0-25 9-375 -5 9-625 075
microgram
2. 6 ¢4 LB *HH
0.125(ug) 0.250 (ug) 0.375 (ug) 0.50 (ng) 0.625(ug) 0.750 (ug)
Rep-1 133274 261210 406190 526415 666860 800548
Rep-2 137111 265784 405559 525464 678284 793126
Rep-3 130714 269240 407855 522287 671469 800154
Rep-4 131980 266928 410594 527632 668853 806795
Rep-5 130748 260298 399937 525253 685623 806938
Rep-6 137778 267154 400138 522257 674642 789281

mean 133601.3 265103.2 405046.8 524886.3 674290.6 799476.2

RSD  1.981674 1.440188 1.049962 0.417521 1.021548 0.893471

3. 6EAFMMEw 7 A2

S w fF A2 R?
Rep-1 Y = 133530X — 1605.0 0.9996
Rep-2 Y = 132499X + 3806.7 0.9991
Rep-3 Y = 133381X + 121.27 0.9993
Rep-4 Y = 134197X - 891.80 0.9995
Rep-5 Y = 136635X — 10091 0.9990
Rep-6 Y = 131489X + 4998.5 0.9992
Mean Y = 133622X - 610.27 0.9995
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Mt T

FrctefE 5 ¢ FHELR ¢° Fhpth+ 252 F0H4
i =~ ¢4 Emodin
.32 4 %k (Origins)

¥ < % (Chinese name) <%

¥ ¢ (scientific name) Rheum palmatum
& % 31> (used part) 2 %2R

H @ 454 kR (others)

1.2 &~ 4L (General Information)

1. i &4 & # (Name of Compound)

# v 4L (Other

Emodin
name)
it # 2 (IUPAC)
Ko red] -
’ ﬁlk? (Classificat Anthraquinone types

2. ZHp: &/ £ (Structure Formulas and Molecular Weight)

% % 7% (Molecular formula) | % 1‘# 7% (Structural formula)
Ci15H1005
4 %+ & (Molecular weight)

270

3. $ 7@ i 244k (Physical and Chemical Properties)

¥ iR 7554 (State of Matter)| 44 1k B, §¥ 77 ¢ (Color) ﬁé ¢
Hd) T # A (Odor)

5 B:(Melting point)”  |262-264°C " (ng)

7 BL(Boiling point)” 7% Bk (Flash point)”

VT A T 2 LE o
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¥ 43T (Solublein)
t
[a]p
i “(Acid value)

731 * -
7 :% (lodine value)

k% x% *(Saponification value)

T FY RGBT LHER o

I11.5E 3 75542 (Spectral Data)

"t BBl

1% ok &k 2% (UV) "
2.0 hAEH(R) | N )
i \ i | f’ .,"' b Nt
T N ﬁ‘\ i &IH i
ﬁ“\,ll !
F 7l
g3
" *it Rl

3. (MS)
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4.9 5% = (NMR)

" B

FEE

R RA TR E R AR e R E -

IV.% 472 34 (Chromatographic Data)

oHPLC

't i*

oGLC it i

oGC

't %

oTLC

“ﬁ' £

O s

"t i*

2 = 4 21
\/. I@ﬁ F I'}—: 1=

(Storage Condition)

B

s tem N
&R (temp) (humidity)
B R e
(container)” (vacuum)

3

TR E R R IR
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i 1% = 4 &4+ Chrysophanol
.32 4 kR (Origins)

? < Z (Chinese name) <%

& 7 (scientific name) Rheum palmatum
i % Wi~ (used part) 2 %2R

H s 54 kR (others)

1.2 & 4L (General Information)

1.i* & % &4 (Name of Compound)

# v ¢4 (Other name) Chrysophanol

i & 2 (IUPAC)

S H3 %| (Classification

& Type) Anthraquinone types

2.5 fﬁ;‘ ¥ > 3 & (Structure Formulas and Molecular Weight)

% %+ 3% (Molecular formula) ,f%ﬁ;“ (Structural formula)

C15H1004

% %+ & (Molecular weight)

254

3.7 72 i B 4 Ik (Physical and Chemical Properties)

W E 75 (State of Matter) | 4+,% 2 & %7 ¢ (Color) 34
wEdS) T # v (Odor)

% BL(Melting point)” 192-194°C (np)

7% BE(Boiling point)” '+ 8L (Flash point)”

VT R T LE R o
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KT 3 O F R

¥ A>T (Solublein)

[odp

731 * -
7 x% (lodine value)

pié (Acid value)

k% x% *(Saponification value)

sa e 9 2
2y 1 K

EEEN

BAET BT LHS

I11.5E 3 75542 (Spectral Data)

(UV)

aps

o1

" Bl

2.5 b SR ZE(IR)

it R

3. (MS)

" @

. =
e
1
in
i
1%
i w
g)}- vy .II: P
e wy W |
R i Ly 0136 s omy S 00w et wugtn Sh s
¥ m 0w X X W W @ & M B X
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4452 4R
(NMR)

3K ki .
l:x OV
L) ?.3 . L]
"t BBl
x
\‘ 1

N

A ARFHFTHREAP FET AR E D RAE

IV.%& 7% 4L (Chromatographic Data)

oHPLC it i

oGLC it i

nGC it i

oTLC

it i*

O Kt it

O i

V.iE 75 1% i+ (Storage Condition)

AR (temp)

B R (humidity)”

M EE
(container)

Vi E e
(vacuum)

A - e S L

-

) ;ﬁ-;g.\/,i_,ﬁ_*é] °
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i
HPLC
L)
Shimadzu diode array detector SPM-M10Avp
Shimadzu liquid chromatograph pump LC-10ATvp
& FAMAEL Shimadzu degasser & mixer DGU-14A & FCV-10ALvp

(Instrument)

Shimadzu system controller SCL-10Avp
Shimadzu auto injector SIL-10ADvp

LSl Shimadzu diode array detector SPM-M10Avp
(Detector)
Ranl Mightysil® 2 4 # Column (Analytical:5x2
(Column type) ightysi 17 *  Column (Analytical:5x250 mm)
P | . )
L yERE ST
(COIl.Jmn (Column temp.) iR
packing)
# ¥ 4p MeOH-H,0 4= 0.1% TFA -
(Mobile ( trifluoroacetic acid ) m?ﬁowrma 1.0 mL/min
phase) -MeOH-H,0
A~ R A »oul poE
(Injection vol.) H (Internal standard)
¥ in b LRl S
(Dissolving MeOH (Detector 254 nm
solvent) wavelength)
wAER 60 mins ik 1.0 mL/min
(Retention time) (Flow rate)
BR
(Purity)

=
1 95 4t

HPLC A 452 3%~ # %% T 51 % :

Frlz Rt RER BEHH LSV REAP%E 24 )
PR R 5T o

2. A E AR AR ESE > kR 1 2 kR ARG
20ul > WPl R B S SR S RAI(ER ) -

3. Rl g R > it SRR 20 1100 kA 0 i1~ HPLC &
¥7 0 H o % B EE R scale 22 10% 5 BB -

4, ohAPERF LA B g2 2~3 12 % BB o

5. PR R kB ¥ i 99.0%2 AR A B o
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