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Sudy of Four-Agent-Decoction on Human
Endometrial Sem Celsand Ovarian
Cancer Sem Cdlls

Dr. Jah-Yao Liu
Department of Obstetrics and Gynecology, National Defense Medical Center

ABSTRACT

Four-Agents-Decoction (FAD, S Wu Tang), an old traditional Chinese herb
formula, has been used for hundreds of years to modulate female’s discomfort during
menstruation. Endometrial stem cells play an important role in uterine endometrial
regeneration. Ovarian cancer, a silent killer of female, is difficult to diagnose at an
early stage. It is known that ovarian cancer stem cells play avital role in the treatment
failure and recurrence of this possibly fatal disease. It is interesting to study the effect
of regular use of FAD on the endometrium in physiological condition, and ovarian
cancer in pathological condition. This project investigated the effects of FAD on
endometrial stem cells and ovarian cancer stem cells.

Specificaims:

The first aim is to isolate stem cells from human endometrium. The second aim is
to isolate endometrial and ovarian cancer stem cells. The third aim is to study the
effect of FAD on stem cell and cancer stem cell differentiation.

Materials and methods:

In this study, we purified endometrial stroma cells and isolate CD90 positive
(mesenchymal stem cell marker) cells by cell sorter. In theses CD90" cells, we tested
their self-renewal and differentiation abilities. Similarly, we separated CD133 positive
and CD44 positive cells from SKOV3 ovarian cancer cell line. We grew these
SKOV3 13344" cancer stem-like cells in serum-free medium and alowed them to
form spheroid. Finally, we established endometrial stem cells and ovarian cancer stem
cells and their frozen deposits. They are tested for the effect of FAD on their growth by
MTT method and differentiation by gene expression after semi-quantitative RT-PCR.
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Results and discussion:

1. FAD extracts did not have significant growth inhibition effects on primary ovarian
and myometrial cells. FAD extracts inhibited proliferation of endometrial cells and
endometrial stem cells.

2. FAD extracts inhibited proliferation of ovarian cancer cells and ovarian cancer
stem cells.

3. Compared to the SKOV-3 cells, the SKOV-3 stem cells are more resistant to Taxol
treatment.

4. FAD suppresses Nanog gene expression and somewhat suppresses Oct-4 gene
expression of endometrial stem cells at 1.25mg/ml, which implies it inhibits cell
renewal and might direct them to cell differentiation.

Keywords: Four-Agents-Decoction, endometrial stem cells, ovarian cancer stem
cells
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Number: CCMP99-RD-202

Sudying the Effects of
Four-Agent-Decoction on Endometriosis
and Ovarian Cancer Via Genomic Profiling

Dr. Ming-Ching Kao
ChinaMedica University

ABSTRACT

Four-Agent-Decoction (FAD; Si-Wu-Tang), a traditional Chinese formula
consisting of Danggui Radix (Angelica sinensis), Chuanxiong Rhizoma (Ligusticum
chuanxiong), Baishoyao Radix (Paeonia lactiflora) and Shoudehuang Radix
(Rehmannia glutinosa), has been widely used for regulating menstruation and
relieving pains for hundreds of years in many Asian countries. Recent studies showed
that long-term use of FAD does effectively reduce dysmenorrheal and has no other
side-effects. In this study, we investigate the anti-proliferation effects of FAD extract
(FADE) via bioactivity assay showing that FADE inhibits the proliferation of primary
human endometrosis stromal cells and ovarian cancer cells with no damaging effects
on normal primary human endometrium stromal cells. Then, based on the Genomic
Bioresponse Fingerprint anaysis, both the genomic expression profiles of the
endometrosis cells and ovarian cancer cells after treatment with FADE demonstrate
high phytomics similarity index (PSI > 0.95) revealing high quality of FADE.
Moreover, severa putative cellular networks between genes affected by FADE
treatment through bioinformatics software (GeneGo MetaCore™) have been
established, including via HER2/Akt pathway, NRF2 pathway or AP-1 pathway
against SKOV-3 cells, and via cell cycle-related APC pathway or cell adhesion-related
ECM remodeling pathway against endometriosis stromal cells. The validation for
these cellular pathways will be further performed soon. The final goal of this study is
to unravel possible mechanisms of anti-proliferation effects on endometrosis and
ovarian cancer cells by FADE treatment, and provide an alternative method against
endometriosis and ovarian cance.

Keywords. Four-Agent-Decoction (FAD or Si-Wu-Tang), endometriosis, bioresponse
fingerprint, phytomics similarity index, ovarian cancer
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;% (Similar Patterns of Gene Expression) » PSI &% 75 0~1» 4%4%:17 1 4
TR ESENRPIRARE > 2 BFARGE O F 2 0 AARRIT 0 AT AP

P ERRAD URAR > W EHARL o d W E [ PS B kBT EY
A - E ¢ F1(Quality Control) ©

WAL= & &%F?oﬁ%é%‘“? =B F P B R L jL RER WS L
MR ERMARBERA TSRS TR R Y e PR T TR OO )
P RRFERXFELRSE B E Y AL #%Fﬁm R TR RLE
4 ‘ﬂ AR A2 T L X ARHRIAHFL ST e kY
P AT PR O R e 22 0P § R ve bk SKOV-3 B iE 4B e 4 (F
*oo ? miﬁ«fsb foORSE RS PR e 2 R B ] T K R e
P B2 A F B EFEE- BT o
A 3 3 & (CCMP99-RD-202) & %] £ # ¥ fF 7 i # &
CCMP99- RD 2014 A LA+ 4 - % Feri #i%* g B3 R | R A e
FTEPRER &&,/,,\ggg_é.m Rimre en™ jE > 8- o Nilere 21
AL ARz SR RS Re A RE 2 L gl iv
*oom AZEFHPBH d PgEFF:*)Li‘ AriE  HF R MR PN R 2w
o RFEFH e FELAEFFHITPARE B PR R AT BT F
Pl T A TR 2 b F R dp = B)3¥ (Genomic Bioresponse Fingerprint) ; 4 45
ié’ﬁﬁwﬁﬁkf%*%ﬁﬁﬂ’&@E@i%?ﬂﬁﬁ%ﬁﬁ
(GeneGo Meta Core™) ki = £ v 4 B kK ¥ #r R 2 A FIF AP 3 chimre
BRI R AR 0 BRSBTS R EREERYE o
F%E' ;ﬁ*ﬁz‘dulﬁiéf—"z-mg\*%,]; j"«é“l#’”/}g'/r}%ﬁ’rﬁ"gf
e e S Lt I LI
m PR B S o FIP AFFFA LR e
—‘éim#£$%#&éﬂ%i#5@ﬁﬁ@$(%?%ﬂ)
SR P FEESEHT T MR e 2 P R e 2 4 & e
2 E 2R p R AFIF I et BT M R
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A\ Ak

-~ R R
(- )im %
SKOV-3: A 5 er & i b A fmPz tk
ATCC Number: HTB-77
#r 2z A A McCoysSA mwai‘*z},lz 7 10%75 2w i
()3 3 MR 3 F POTR e g e b
%sggy?%f—“4éa¢ﬁA@;@§wa;w;ﬁ
s %H;Dﬁg A E > eh §F 5§ p w2 (NESEL & NES 54 &
NES-pool)z + g p R g %jz +E PR w2 (EMS0L &
EMS23 & EM824)
(Z)e ¥ FEH KR
BB 9 BT e BER AL R F GMP i
SR &2
(-

)*ﬁ ﬂ‘-—‘L‘A\xﬁlﬁ-z&’? ‘m P 2_ A ,Ly“ £ 2

1 B P iF 2 S Sl 53 ,mrs@ﬁ‘ F7 B R
2. 1110% Pen|C|II|n Streptomycm,P e
3. ‘v~ & FeOPBS (Ca- & Mg™- free)iz iz (1 7 0.2% Type IV

Collagenase) @ B *"32Cx % a7 M120 rpmig & 2/ FFiE 7
Jﬁ—;é % i A}ﬁi%‘ﬂ;l 2 o

4. #Kis L ET0- umm,}gw%ﬁ*%é\m? 2 > ehie F—iﬂf o

S. -ﬁ i it 3L 1B 40-um 2 g M i€ e ek T e e 2 b e
oo

6. HEFMIRA A » BB PR AR BRI o

7. F 121400rpm *t4°C T #oba s o

8. < “fi /jp"n!z » b » 5 £ 8 o 0.144 M NH,Cl% % f-0.5% £
4 =0 0.01 M NHHCOgi% i #rfie W = 2 & i3 it

9. &1000rpm>+4C T g wba 4 i E5

10. B 8 K718 3| e L B v 11 7 10% FBSAADMEM/FI2:: % A 33
% 2.37C 25%COH132 & 447 o

(= )e # B k5B~

i1 A ﬁfi’@,?\"$\§%%9V4$Li759m¢’i309m Enlll
FOAE RS R A };,_255

2. # 10%E 2P A v RARE » 300 ml = kR EEFSRE L
hr -



~ W

© © N O

B RS o R RFIAAE R R 300ml = =R BEE Lhre
I;L'J ‘3: == //%,/p? ’ ?@ N /}f&/& > 1A %“ﬁ .%_f&/%’l TF'/]*Z‘?%{;@
;}Er_& = o
AR L «’.’zﬁ}lé’iﬁ ﬁ,}%m" i //E_ \ﬁz/a
1 0.22-um i e b (S B o

AR kR -80°C rkdh (FEAL R B SR do R G A )
BRECEZ R D E KA o
%J’_“:f LE A Ko

10. v > ig & = =0k R & 3 = 500 mg/ml -

11. Vortex £ £_i% iF Sonication °

12. v4 0.2-pm filter g = & > 4 K15k E-80C k4 -
() +F }»—r«f"ﬂ‘ e 35 5 A~ 47 (MTT assay)

1.

©® N O~ WD

963‘*;;"3 & 3448 ~ 4000 cell/180 pl ‘¥z 32 % % o
24 | PSS A RER ST FE KT o
&ﬁgﬁﬁgﬁﬁ%gﬁg%go
£ 4e x 100 pl FFes & R 18 o
;i 4 x 10 pl MTT @24 » »2 37°C 15 % 3hr i o
f 80 ul ;3% » £ 12 100ul DMSO % ;3 o
z_ts * ELISA reader jp|# 3£ i& (545 nm-690 nm) o
Ex%éﬂ’* Excel #c## & @ 3wz 2 Efrdlp At > U E v P
B oK 5 e 4t hm e X g4k B (1Cs) ©

(= )im?*e RNA % &

1.

RNA 3 B~

(1) # % %4 im0 10-cm Petri dish ¢ 2 33 % /% > 1 DPBS
e nie 18 #- Petri dish F]de3t £ A R g7 o

(2) “4c» 0.8ml TRIZOL *t Petri dish ¢ > i * cell scrapper #1
T dmPz T b T opipette fwre ﬁs:"z s RS e 2 1.5 ml
eppendorf & g ¢ > Atk FHEE 504 o

(3) ™ 12000x g+ 4C ™ e 10 A 48 o

(4) P~#r.f8 clear solution & eppendorf #.< ¢ ¢ o

(5) 4r > 0.16 ml Chloroform » 12+ g4 15 #5186 » ¥ 3tk #
B 2-3448 o

(6) 12000x g*+ 4C ™ dgw 15 & 45 o

(7) B~} K 3 #70 eppendorf & ~g L

(8 f 4> 03ml TRIZOL » T3tk # % 54481 » 0.1 ml
Chloroform -



(9) 12000x g **+ 4°C ™ &rw 15 & 45

(10) B~ + K i 3 #747 eppendorf g ¢ o

(11) 4 » 0.5 ml Isopropyl acohol » 1+ =45 15 §) » T3tk b
#E 3044

(12) 12000 x g *> 4C™ #ros 30 # 48 > A+ ifiR -

(13) #x » 0.2ml ¥ £ 3F 4 57759 Ethanol % -

(14) # “,f Ethanol > & 37 5-10 4 45 -

(15) B4 4 » 30-50 pul (4Rim?e € % % @ % )z RNase-free H,O

D
i ey

(Z ) RNA & 441 (Quality Control)

1.

2.

RNA # & # #](Quality Test)

(1) A~ & & 3+ # iP|(Spectrophotometric Analysis) :

A260/280=1.9~2.1

(2) 1.2% % " #% 52 % % A& &~ 47 (Agarose Gel Electrophoresis

Analysis) :
28SrRNA=5 kb (4.5 kb)
18SrRNA=2 kb (1.9 kb)
0.5SrRNA=0.1~0.3 kb
RNA 7z £ # #|(Quantity Test)
(1) »~ & -k & -+ Bl (Spectrophotometric Analysis)
A260x40xDilution factor = ng/ul RNA

(= )2 Tl 5] 2% 4~ 17 (Affymetrix Human Genome Array)# 4 4+ &
J&s4p ¥ B3 (Bioresponse Fingerprint Profiling)

1.
2.
3.

Blmie BT E e (s Hh B H % E RNA o

1 Affymetrix 4 g 5| opes 47 A Fl L B g o

™ PhytoViewerQC #ic#8 :& 7 - #1227 Intersect * & &~ 47> 1 3] &
‘e 7 e PS| (Phytomics Similarity Index)£2 & F188 4 4+ & Jipdq
i8] ¥ (Genomic Bioresponse Fingerprint) -

(=)2 % T EHEA 4730 4 2 (GeneGo MetaCore™)

Bap s £* B k2 signaling networkss M iT L e FA Y S @

A wbhPR

12 GeneGo Meta Core™ (http://portal.genego.com) g 4} &

_|

v
.
k]
BT iR 2 X FIAE ¥ £ B oh 4l F]% ~ GeneGo Meta Core™ -
i# # 4 48 (Human Sapiens) -

% P~ One-dick Anaysis -

F1* GeneGo Ontologies * 7 GeneGo Pathway Maps i & 3 it
3+ % & p-value 7 4! celular pathway -

7
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%~ BR

- ~lmrE R A&

SKOV-3m etk s A 5P L p t A imie i RISk T wmie s £ L8 5%
TR AR FmERE A > H A 4rBl - 277 (l-a& 1-b) -

NEARSRCLEESE S

R dmie s & Ly R PR wF g R e e T A
SR B ey R AR O MR R e i & Rk 4~ 1 mg/ml estradiol
EEF g PR e 4 B Bl 3O PR AT e A i Ao R
- #7157 (2-a& 2-b) -
Z o~y E R E 4 SKOV-3 P Lm0 2 3§ R

F /r'—-t o QK

PR Pa;ﬁé)}f:wiv’»;‘;?’k:*:a}wﬁ SKOV-3 “F i g imie th ~ 3 § P R
FAFmEE PR TR PERAT e IR R BB S —'r o H ¥
SKOV-3 “r & i fwPe th b edZ e 4 B K 5 4 RJE 24 ) Pris 7 i D] X
Hcwie 4 £ eni®* 5 1Cs .5 8mg/ml -

AT 2 A ARG g pR A e (EMS23 - EMS24 - EMS0]) -
TRERJIL 24~72 /| P ts » B 3] end K ¥4 iv* kR B 5 7-18 mg/ml -
R FEIRE P FEORE AT €A MD NP wie o FP R AT K S E
WA B re (NES51 ~ NESB4) iF 5 normal control e o % % &7 34w 4= 8 -k
EP RS 28~T2 [ PFF > ¢ R R FAATR Y 2 AR A E A i E DI fice
% 4 E ek % o
o~ P EkE Y SKOV-3 P pimeth ~ F ¢ MR 2 mPe 10 R 1 ¥

+ MR e 2 TR P dp 2 R
SKOV-3 “F &k g mPz tk ~ EMS23 & EMS24 4~ %+ § p W R > lmie &2
NES-pool #» A& % + F A WA T iz M2 e B REFEGFTHEF
2 F 2 (SKOV-3: 72 | B EMS23: 24 /) BF 5 EMS24 24 ¢)- BF 5 NES-pool :
2l ) o g4l PhytoViewerQC ##8 4 47 8 11 24 ¥ & s dp ¥ Bl ¥
(Genomic Bioresponse Fingerprint)4c i) = #77 o &% (8 3] At v fRkim e L &

N

>

L

mPE 2_ e

=)

(7

5o L e R mehgeneprofile 2ad £E i o B F - MmN LA - BAF
Fé A e ERESE O EA T2 R IRE & control e 4p vt A 4o 2

R R

e pew B R R4 e w iEH 2 SKOV-3 P & Jf dm etk - EMS23 &
EMS24 7~ x5 § PR A F e 11 2 NES-pooI AERIE K I E P e
1;%5*]%1&&’3 ZR Aok - AT o BB F - BB R
EEI > e PR REPPS BLIPEAEZDATE e SR RSP R
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BoAli= cw B k545 SKOV-3 "Ps:)a?p m P $R1F T 513 & 7] (eﬂ?
EAMELR A S Log, 1.5) - H ¥ 249 A ¥ 3] up-regulation > 264 & %
down-regulation ; m EMS23 3 ¢ pf %R i+ fwmPe 17 3] 630 £ F] (& iE 2 %iag
B 5 Log, 35) » H ¢ 428 A F|1 =% F| up-regulation - 202 £ F] X |
down-regulation ; EMS24 3 ¢ pf %R i+ fwmre B {F 3] 520 A %] (& E 5%
B % Log, 1.6) - # ¢ 158 K %] F| up-regulation > 362 & F] X I
down-regulation - ¥ “t & 45 NES-pool 4~ %1 ¥ + g p A Fiwmbe ¥ (¥ 5 5
¥R w2 norma control o IS w40 B oK F 4 diE B D) 554 A 7
(FFMEB AR 5 Logy2) » H ¥ 234 £ 7% 3] up-regulation » 320 & 7] %
F] down-regulation -

SKOV-3 P fpmP etk i w3 B RE 5% 2 o R {5 L Fl 4
TALRBHAcRe 7 c S5 TR E LRSS ALY 2 FEFF(24h & 72h)
fs #r & e geneprofile 3 & % f o

f P BlZ AR A RS w dE KIS 4 R Ap e profile oF 0 £ - ¢
1 PSl #iciE g~ 095 { e are ST g o PSS Al
PhytoViewerQC #: 48 4~ 7 Affymetrix Human Genome Array sz F14 R F
Lo B2 B end F kR AP R RS A 474 T & B R endic i@ (Phytomics
Similarity Index)-PSl i& % 0~ % complete difference; PSl & 5 1 ¥ % complete
similarity -

T A v F B R E H o SKOV-3 7P & m b7 ko E|v|523& EMS24 3 ¢ p

R irme LR Y SR p\ WA R e 2 2 el LS AT

1] * GeneGo Meta Core' (http.//portal.genego.com) EAE N WAL N
Faple P F K E P L B iTH 3 SKOV-3 °F & Jf o #2 $k ~ EMS23 & EMS24 3~
g pR ez 22 NESpool &+ % F § P WA R dm e e T 0 TR B
7 SR & pvdue (<0057 I m T L R ePEL IS 4o Bl T AT o e SKOV-3
PR RIS BT A B AT LEF K e rgE s AP-1 3
i B EMS23 A~ 3 B p R lwir gt AP-1 A dplemte (s i
TW A EAPMTRE Y e B RSN BY AT RE
7| EMS24 4= 5 3 ¢ p OB (= imve 2 NES-pool 4 & & F + § ) WA B imve
SEELPAE IR S LR S TRt e Rl B Rl

F47 B ARz EMS23 & EMS24 5 ¢ W8 w92 2 17 5 R
2. NES-pool 4= it § + ¢ p Wik Fimg g (7 A 47 v o i v H Bk F
s PHX I 3’%#"1%@]&%;31 '*’%“7" o Z A o A e P E K E S
{653 91 BAp ke ek FIP B 33 7 (31 @ A ¥ 3| up-regulation > 60
# ¥ 3| down-regulation) -

Bt Ol BE X FIEEFD L SAT] =~ GeneGo MetaCore™ 4 44 #4
10



Hzom - LF GBS AcR]S Arm c F g G AR mie e S
FROEA T bR e P E RS E B L BRI LR B e
P H AT Mo A B Y RE A R &SRS Role of APC in
cell cycleregulation pathway » 4B = #77r - 2 ¥ EMS23 & EMS24 4~ i* 3 ¥
pOER iz 1 2 NES-pool 4= % F + § P A R e wbm b5 3{,,, ok
P16 APCAITEEAD M PR F R R down regulation ¥ & 8248 im v ¥ ¥ 9
BT o

¥ & EMS23 & EMS24 ‘wrz B >t NES-pool fmPz i TP R Fr e
F13 170 (53 B A F]=% 3| up-regulation- 117 i z %] 3| down-regulation )
® ~ GeneGo MetaCore™ #73ap| 18 5|2 % L %L /T 4o @~ 95 > B IRE ¢
£ cell adhesion 4p i =7 ECM remodeling pathway = EMS23 & EMS24 ‘m?z £
% NES-pool swfe @7 A ¥ A F2 i > 4o B4 #ro1 - ECM remodeling
pathway:ffl B 24 ¥ AL Flenge jo 77 & IR down-regulation )4 5 B2 SRS g R 1
‘m*z c cell adhesion -

A w| gt SKOV-3 9 & e k11 2 EMS234- 53 ¢ f AR A F
W re T 4o Bl 7o > &g ot 11 Role of AP-1 in regulation of cellular
metabolism pathway 4 %] % SKOV-3 “F & ffwm?e th11 2 EMS23 4= % 3 § p
g x“i?ﬁ wmPe X Ple FpE R E AT R AP-1 A 02 B S Bl4c B
L - 47 o SKOV-3 P pime ki v B K5 15 > AP-1 % 3
up-regulation » JunB 2 2 T 50 ITGB4 % 5 down-regulation > %7t # 5t &2
Integrin-mediated cell adhesion 4 B © X @ & EMS234~ i~ + ¢ ph W8 = A F

w e R A P IR 0 AP-1~ c-Fos~ TSG-6 ‘¥ % F| up-regulation > &7 f ik
F v B kEH 187 5 Fassignaling cascade 4p B 0 i3 A S g PR im
#z 3¢ {7 cell apoptosis -

Pt d AR EAT HER2 RBpAFRI- S & > Flpt A3-4 "k
FFIE e 3 B K E F ad2 SKOV-3 P ki plme this X DA F B i
F] » 4% GeneGo MetaCore™ 4 45 i B~ mitogenic signaling #p B¢ folder » iz
BE 5 At Aapvdue (<0057 I m T L A ePEL S 0 Ao Bl S Ao oo
% % & -7 ERBB (HER2) family signaling pathway 7 = 38258 » 4B+ = #1
oo BT Se B LE TR L HER2 B /40 B A 1 X
down-regulation o & 52 3% e /< e+ 7 4 > §if 14 western blotting F %ﬁ&}
v ’E‘rz\»ﬁt YoBlt e o o AW BB EE T HERZ/AKT g% ¢ < 3
PEkEFeniEr o aea v ¢ B0 cell survival o ¥ ¢ 0 444 AP-1 er\a’%ﬁ';
LIS A B R Ao Bl T AT 0 Sw B R (T 2 SKOV-3 fFE R
wiE ki €A JuNB -0 FAIRE 0 H TS ITGBA 36 £ Q)5 Fp
8- HAT T FER o
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pteb oot i SKOV-3 9F & éﬁ\ Bl R K E P SR e pE
L BaheB L =g > ¥ 5 410 E.&F’“mwrw%gﬁifi@ﬁg\fgﬂmz\,
BAR -od ¥ g L 24h & 72h Tt EFERSATEERLIEEFA
AV G e BT Ae Bl Ao o B R Ao e KR 4 i 2 SKOV-3 fF
ofpiwizfs > A B BLES oxidative stress response et i 0 H ¢ x 12 NRF2
regulation of oxidative stress response pathway # £ 7 & ¥ & & > H B/ Bl#
LB~ o Hpr s kgr SKOV-3 F i Jpim™e /5w 3o B K5 5 2 {8 7 it
¢ ®° 2 anti-oxidative enzymes ¢ &_Phase Il detoxifying enzymes g B 2 £ 7]
e I 0 3¢ = antioxidant defense @ 22 5% cell survival -

FA a5 eriE 2 B+~ 9 NRF2 regulation pathway 4c + 4= % 1% i
@ > % 8L %3 e HER2/AKt pathway (Bl-+ = ) 2 %2 AP-1 regulation
pathway (Bl -+ 1 ) 277 5 &) SKOV-3 #F & g e 5w 47 8K 5 4 g2
PRI G HHe B RISV A £ BEH L 25 HER2AKL
pathway > =% T % NRF2 e 3> 33 #7 GCLC % 4p B¢ anti-oxidative enzymes
B Bofs g 2 SKOV-3 “F & g fm ¥z cricell survival < FI 258 - kA 298
L+ RER G FP e LB HhERE o

ppiu)
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# - 3

CATFIMA PR g RREA R
AR AFRE ey 2 5 £ Affymetrix Human Genome
Array 4v 12 PhytoViewerQC #ic 88 4 47 ¥ R EL & ~ | & E I X e 5 F
K Epoerei g2 A F] o 4 b % GeneGo Meta Core™ i 45 Ea® g7 2|3 o5
Ergpll g B R R RS SR REEE 3—‘m/»=\—*ﬁﬁi}i§%i (4
Yo EPE) B s H P %% (4o western blotting 22 ¥ k4 4 £ ) i
f’ﬁmu"
MRV R i Y
B3N RAFEHATR Y2 AN AT T RERE Fme el f P e i
- 4”%’1(%}% Ate M IR kb F S B s 4 te 8 o0 individual
variation 3 B o A K 2N k-6 3 FH ok Ao LB R S TR A ehE &
3\6&1#£W@

A BT 2w Bk E P A S (TINTAFE B8 30 - w
T EAF BT > BEA TR PSl BBt & ;xm#b:%u:i%;;’?i
AR LB R RPN R A RMGR-H UL SR e B EY
BT S AT 0 U SRR L T v B RRDE R .

T o~ R 2 F R
Er I A IR ES AR A HE TR
DA

B

T

fEr @00 fRe B HS g P w ,«ai, ”t
FEPESA TR ERPEF AL A v e F R LT MR
 RES EE R ER A Tt L PR R R E ] ‘P-ﬂcf%"m

€ F M H Pl o ptth s REE
¥ OPE e o Sh ks HITH 24
48~T72 | PFis 2. ICo3a+ 32 10mg/ml (# 2 o dropt { 4 ¥ AR FHP v Fo
FokEPH A AR giE&J‘ ¥ ime { £ F;}»P%]}% w4 B %k o
I ~REFLF PR =8 LR A }Fﬁ’ w2

i?‘%éi@éﬂ%ﬁi#ﬂﬁ Tsdp ¥ WA F /’v\%"r**””a“*% B 4
BT H AP R plmie 1R 3R NRNR Dme P VoG £ AR RS
(AP-121 502 fmme (S 38ha 2 ) o 2 ¢ 4 I » SKOV-3 % & s fm % S50 3
PEREFIET L ER ?5 HER2 #p B 3 378 /& ERBB family signaling © =
HER2/Akt pathway » 4~ # % % & 7 2 $ B -k 3 $ ¥ & #r 4] HER2/Akt
pathway » X # L‘mﬁ&&@;m ,2;15 W FEIL ©

EFEPERCETAER (D FEPN e ) WRT A S e iy
#p 4p B B2 % ) down- regulatlon hopt FALBIE K AR R 22 € HI W p
Wemfe A4 A LIER o S P POER SR F LV GRS E TR eniEr o
o i e R R ! 1% g R R e S f g e 4 B
B Fle B R E SR ST A 6 BB F TR e Cdl
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adhesion: ECM remodeling pathway - # 3

R Ao P B AR

g e i P B Y o
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¥
POER hmfechd KRR o AApR R E T TIG R Y FE
R EER I

() w B REHFFA SKOV-3 F & f ‘w2 $h 2 EMS23&
EMS24 3 g p w8 imfwmiz = £45971 Iﬁm’ﬂf&ﬂ%\» 7 profile 22§ 4p
o Av b & e PSI E>0950 d M F AERRE B SR R %
P L -

(2)e B k54 SKOV-3 “F & Jgpme k11 2 EMS 4 5 g p R
AR e T d > ¥ R B AP-L AT 2 b R ) U R
¥ Bz ot Cell adhesion 2% i = w2 ck = o

(z)e $ B KkEH 7 i € 3258 SKOV-3 “F & Jg fw# e HER2Z/AKT 4p B
AR e s SRR F L e h R o

(7 )SKOV-3 F ik pm® etk o WS B K E P BJLF b PR {8 ek
SRTr R E kTS € B8 ROS 4p i 0 NRF2 regulation of
oxidative stressresponse 7§ 5 o

() F 7 R E S 2 EMS23 & EMS244- %+ ¢ P R = A F
v B3 f’«gg ¥+ PR 2. NES—pOOI 71X g 3‘7’.3. *g N agﬁg@%m};ia (8 »b gﬁ,
Rz FH ALy > B P 2 2 APCELE 5 B & S g & ehcdlular
pathway - e &5 ¥ p 1;3_451 I’E!_\%‘“m”eﬁl*ﬁ_ ¥+ g p Bgr_ztk’?f"gm’?g’
A FI AR T P E RS T S € REIF 7 PR e
1 cell adhesion : ECM remodeling pathway -

Cl)FérE R E TG F B REFST o § BB L F
HER2/Akt pathway » =% = 5 NRF2 4 1 ?%K GCLC % #p Bf
anti-oxidative enzymes %14 0 B {s 12 & SKOV-3 #F & J& ‘m ¥z 1 cell
survival £ Pl o Ra HFBahs S BER G Fp i {E-H%
T o

=~ ER

(- )~ A T8 7 2 & 41 * Affymetrix Human Genome Array 4 17 #7187
~ R FALAT Y GeneGo Meta Core™ i/ 47 g2 £2
SRR TS B 5 R R R Emins 3 o
}@P - FEantFdea g Lt B RE o

() ALV RPWTRET wﬁyﬁvkﬁﬁﬁ%gﬁiﬁﬁwéﬁ SKOV3
i EMS23& EMS24 + ¢ p R imfe B 3 24 K e eniet 5 F
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2}-\1;52*—%.1.%,’54

CCMP99-RD-202 #% i35 5 Fes » # A3 F F i fl=

e

=

¥

AR s F 0 ¥
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Bl- ~ SKOV-3 7r & Jplm#e 224~ (8 5 g N R = L F im e 697§

Bl ¥ o B A& T L% 3] e SKOV-3 ‘ﬁl’i)f; Tpimrz (DB 3 g MR A
*}‘”m”e(Z)m’T‘ﬁi LA S L ()R BB T s 1 K 4 ,,;_  (b) 27
= > REHE F’“E&m”';@°

\\
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24H 48H

NES51 100

80
60

100 r —a—NESBs

G.l. (%)
G.l. (%)

10 15 20

100 [ —A—NES54

G.I. (%)

-20 5 10 15 20
FADE (mg/ml)

—4—SKOV-3
NES51
—A—NES54
——EMS01
——EMS23

EMS24 /«H 0
"

5 10 15 20
FADE (ma/ml)

Bl= ~ w4 B kX4 SKOV-3 P B imieth~ 4= 83 F PR A F i
il E e ¥ p MR E e 4 K e (5 (MTT assay)

SKOV-3 #F § i fm e 482 4 8 3 7 p W R = A 7 w2 (EMS23
EMS24~ EMSO1)% (% 3 g f %8 A Fimse 2 4> 00§ 5 7 p A

% e (NESEL ~ NESB4) &6 5 4 b A £ 2

v $iB ok E (5~ 10 ~ 20 mg/ml)

A w|TE* 24548~ T2 ) FE2 15 > 12 MTT assay A #5237 8 K 5 4 4t fm v 2

LER I
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SKOV-3 EMS 23 EMS 24 NES-pool

Blz 2P B RSP adlrifmeth ~+ g AR A Fwez 0§ 3
FNA T e i ehd PR fedp X RIE

SKQOV-3 “r & J e 1k ~ EMS23 & EMS24 74~ X 3 § p R = AL B ¥
2 NES-pool #» & %+ ¢ p ATz ifw B REFd2is > #32
total RNA » 4 #* Affymetrix * #8407 K F1 & LB FA 452 mRNA £ &
G 0 B 151546 PytoViewerQC A 475718 2 4 3 & oty S Bl3E o R &
- ERNE- BAF B AA LRI e F BT E GAFZ AT
control e 4p vt 3 v 2R S iR R - (T1&T2&T3&T4 5 % I $#+=x FADE
treatment )
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24h _ 72h
T3 T1 T2

SKOV-3

Blr ~ w408 K5 A e £ R lm e P07 e PRI B3 (8 hd B R ey
X Rl
% i PytoViewerQC #:48 4~ 17 (signal filter set at 500) - +* #& SKOV-3 “F
o hmre thisw $ Bk E 4 R 24h v (T3 1913 4 %)) £ a2 72h (T1
2231; T2 3170 A F)ts £ FIA LA FI LR L R o (TI&T28&T3 2 % 4+ =
FADE treatment )
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-leg{pVvalue) SKOV-3

1 1. Transcription__Transcription

regulation of aminoacid metabolism

= 2. Immune response_IlL-1 signaling

pathway

3. Cell adhesion_Plasmin signaling

<4 4. Transcription_Role of AP-1 in

regulation of cellular metabolism

s 5. Cell adhesion_Cell-matrix

glycoconjugates

1 2 3 4 S S 7 _-leg(pValus) M S23

1 1. Transcription_Role of AP-1 in

regulation of cellular metabolism

2. Cell cycle_The metaphase checkpoint

3. Reproduction_GnRH signaling

a 4. Cell cycle_Role of APC in cell cycle

regulation

5 5. Apoptosis and survival_Endoplasmic

reticulum stress response pathway

4
| 1 I I ] 1 ! L » 'IDQ(D\'BI"E] EMS24

1 1, Cell cycle_The metaphase checkpaint
2. Cell cycle_Role of APC in cell cycle requltion

a

3. Cell cycle_Spindle assembly and chromasome separation

=

4, Cell cycle_Role of Nek in cell cycle requlation

(5]

5. Cell cycle_Chromosome condensation in prometaphase

_-log(pVvalue) NES-pool

9 1. Cell cycle_ Role of APC in cell cycle

regulation

= 2. Cell cycle Chromosome condaensation

in prometaphase

3. Cell cycle_ The metaphase checkpoint

a4 4. Cell cycle  Spindle assembly and

chromosome separation

5. Cell cycle Role of Nek in cell cycle

4]

regulation

BT ~ SKOV-3 “F & Jg im?e th ~ EMS23 & EMS24 4~ 3+ 7 p W2 = AL M kw
*z &2 NES-pool 4~ i~ & #4§ﬁk§?@5+”wm%£$§%ﬁ?
fs2_m 5 LV efmie BT

#- Affymetrix A R85 2 47 9718 A F1 & T A4 * PytoViewerQC #7

G 4 ek F) (SKOV-3 § 513 £ 7] ; EMS23 4 630 A7 EM82473 520
gm ; NES-pool $ 554 # #]) % » GeneGo MetaCore™ » @& pg £ 4 3+ 3,

4 e

& p-vaues|dim T LV G lmie LT o
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. . s . ' . = -log(pValue)

Cell cycle_Role of APC in cell cycle regulation

. Cell cycle_Chromosome condensation in prometaphase

. Cell cycle_The metaphase checkpoint

. Cell cycle_Rale of Nek in cell cycle requlation

. Cell cycle_Spindle assembly and chromosome separation
. Reproduction_Progesterone-mediated oocyte maturation
. Cell cycle_Initiation of mitosis

. Cell cycle_Transition and termination of DNA replication

[ e T B L = L T o O
L L L L L L L L L
=] [=x] | (=] [55] F =N [¥5] (2%} =

. Cell cycle_Nucleocytoplasmic transport of COK/Cyclins

,_.
]
=t
(=]

. Cell cycle_Cell cycle (generic schema)

Bl ~ 483 7 p R Tiﬁ_x%’fr:‘:m’?éléi’z?” REFFEFPRERAFT P £ X
Me B KE SR 5P A F(EMS23 & EMS24 N NES-pool)
25 10 £ F i dhim e S

EPRRkp A BRI EMS23 &2 EMS24 4~ X5 g p R (-
e mw P Bk R4 iR {8 5 6 i i 1§ fold-change (log2 ratio) > 1.6 *2 41 {5 {8
T 261 B X DIP DI OATF o Bt N3 g PR = F e (261
A %) & NESpool 4 i it § + § p i Fime (554&1\“]) BEFLHEAAT
Wi FROL BAFIE B XIEFA B ISHE 9L B A F®= ~ GeneGo

MetaCore™ 4 47 » & B & 4 53+ 4 % p-vaue 7| 4 1??*2 ¥ A e BT o
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PKA :at

PLK1

Sy oo T~
E@‘ﬁ/ v q@%’/ IS o

complex (APC)

M,&u

RnsFi\“\e\
~
cDC20 +

TCPI \ / /
,9/// @ \@ @ v
il # Cycin Bt Apcmcm-ln W

BUBR1 s Al
/ complex / ."
e 3 ﬁﬁﬁw—/ N
BU Cyclin /
BUB3 : / '
ﬁﬁ "\ ORC1L

Initiation of
mitosis

yay
,
! Nek2 [/

| ! Tome- ﬂl \
/ I ¥
Spindie assembly and e i Ltﬁi CM "'I‘Ro\e o N lﬁﬁ 1
chromasoms 1 Securin in cell cycle ragulation L
separation | i (CDCE) |

- o _‘ﬁﬁ» g 2 b
: * Aurora-B A |
. i . Zy A

=
Mitosis NLerphase Chromosome condensation  Start of ONA replication
[SIG2 . in prometaphase in early 8 phase

Phases of cell cycle during which proteins
degrade in AP C-dependent manner

.

Bl- ~EMS23 & EMS24 4~ i &+ g p 3R = JL B o %2 &2 NES-pool 4~ % &+ ¥
FEPMEA T e Se B REHF T SXPIEFDELZT 0 e
¥ 7% B] (Role of APC in cell cycle regulation)

# EMS23 (4322 £ 7] ; log2ratio > 1.6 ) ~ EMS24 (520 £ 7] ; log2 ratio
>1.6) 24" 3 g pR = F e 2 2 NES-pool (554 A %] ; log2 ratio >
2) R F PR T LI FALA TS W E N GeneGo
MetaCore™ 4 44 d1 £ 5.3+ R, % (p-value)#7 7] 1! 2_ Role of APC in cell cycle

regulation § /= @] - B+ bar %1l 5 EMS23; %5 2 = EMS24 ; 5 3
E NESpooI ;2 ¢ bar % & % ] up-regulation; & ¢ bar i~ & down-regulation-
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. . s ' + -log(pValue)

Cell cycle_The metaphase checkpoint

. Cell cycle_Spindle assembly and chromosome separation
. Cell cycle_Role of Nek in cell cycle regulation

. Cell cycle_Role of APC in cell cycle regulation

. Arachidenic acid production

. Cell adhesion_ECM remodeling

. Cell cycle_Chromosome condensation in prometaphase

. Glycolysis and gluconeogenesis p.3 / Human version

(=T = T N I = R R LT I o B
L L L L L L L L L
=] [==] =d [=2] (53] L= (=%} [l =

. Glycolysis and gluconeogenesis p.3

-
=]
=
(=]

. Development_Leptin signaling via JAK/STAT and MAPK cascades

Bl N~ Ew Bk iv% (62 EMS23& EMS24 4> X 3 ¢ 3R t‘:ﬂ_\%’fffm
¥z 4p £ > NES-pool 4= i & ¥ F ¢ p %A imee £ 5P A2 #7[EMS23
& EMS24 - (EMS23 & EMS24 N NES-pool)]# 10 & ¥ s¢ enfm Pz 245

PR A A P B2 EMS23 &2 EMS24 4~ 3 § P R A F e
L I aE' K E S iE* 15 5 &% i B fold-change (log2 ratio) > 1.6 #4114
@) 261 B % o £ 5IM TR NA Fe et A B g )R 2t (261
& F)def 2 NES-pool f+ .3 F 1 W2 % 4 e 22k 71(0L #)
)& EMS23 &2 EMS24 4~ 53 g PR A mre 5 170 B % PIBEF 4
i P18 20 NESpool f %2 45 ¢ f o0 frinte -t 170 5]
GeneGo MetaCore™ 4 17 » i B & § 43+ L & p-value 7415 + &7 i ko

e

BLAT ©
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el Laminin 5§
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IGF-2 Fibi f
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signaling

Integrin outside-in
signaling

MMP-12
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. Kalikrein 1 ‘-.‘ versican | %]
"-.‘ LAMA 42 Li e :-' ,G, 9 @ ©

P ;
&
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Cytoskeleton remodeling

HB—EGF'

signaling pathway

4

5]:’1
¢

Ew KR 52 EMS23& EMS24 47 55§ p R i im

2 Bt NESpooI AR F S
i LER
%‘—3:}7‘5 GeneGo MetaCore'
ECM remodeling pathway - &)t

Av\ ’}% hl'T H HH g. .E'- ‘fu;‘l‘

TN e TR

/= Bl (ECM remodeling pathway)

bar %%, 1

& & % F| up-regulation ; & ¢ bar & % down-regulation -
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+ -log(pValue)

1, Transcription_Role of AP-1 n requlation of cellular metabolism
2. Cell cycle_The metaphase checkpait
3. Reproduction_GnRH signaling

4, Transcription_Transcription regulation of aminoacid metabolism

5. Cell cycle_Role of APC in cell cycle requlation

Bl ~ SKOV-3 “F & im e the? EMS23 4 X F 7 P R (= AL i oo & w| X
Fle B KX 5% 225 5 L7 & e il
BFES P B E S b SKOV-3 9 K R fnve thz P9 AE & 338 422 e
A% (513 A 7)) &2 EMS23 4~ %5 g p R = A H e (630 7)) 4 5
% » GeneGo MetaCore™ » i pB 2 4 %3 R, & pvaue 7| 1% T &7 il fm¥e
B i o b d bar %4 SKOV-3; £4 bar % % EMS23 -
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i Cycin D1

@ g - |
POLA] V4 *{ Charianic
y +{ gonadotropin
p21 $ * |/ sigtaling pathway
I Erk || 173) JNK{MAPRE-10) /@ LG alpha

Fructose ALl A . - g
metabolism = s @ 5 = @ .
¥ ol X

=

Heme HME:
metabolism

i' % g y 7 C-dun - q‘ Integrin-mediated

Methionine-cystein || |

822 88 38 8
>§'_
: (5]
g)f-
|
&
=

e-glutamate g:ﬁ_‘_;@- RN
metabolism o ._ \\‘ : - @ g @ 1:
N A o i SN S ) Na+/K+ transport
1 @ \[ &R Aﬁa.@ Mz i s
NI A NN
sotefghon B0 NG | \ e ® |
v e\ N ~ I
) y T / | . S . - 10
/ o \ FasL(TNFSF6) 4
XTTY3TI X X |
IL- 5 ygpa -FiDstaFNgamma  Proiactin FasR(CD5) FAS signaling
PLAU signaling ¥ ! cascades
.-\- y \ : . J ‘ :
Cytokine pathway | :
e rovs 1

receptor signaling
Bl - ~ SKOV-3 °F & J s %e g8 EMS23 4~ i + § AR = L dmve & B
ZRlweEREF Y 27 5 kw2 55 Bl (Role of AP-1 in
regulation of cellular metabolism)

% B GeneGo MetaCore™ #i i 452 % T &7 it 2. fmie o P Peif b B
23t £ & (p-vaue)# 7] 41 2. Role of AP-1in regulation of cellular metabolism
BT B o Bl bar #%.1 5 SKOV-3; %%.2 5 EMS23; ‘= ¢ bar v & X |
up-regulation ; &4 bar & % down-regulation -
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-log(pValue)

1 | . 1. Development_FGFR signaling pathway

€ ) | 2. Development_ERBB-family signaling

3 3. Development_EGFR signaling via small
) | GTPases

4 . | 4. Development_EGFR signaling via PIP3

5 : 5. Development_HGF signaling pathway

B+ = ~SKOV-3 #F & fpfm e thigw 47 8 -k 3 47 1T % {$ 22 Mitogenic signaling
PR 2w 5 L A e e i1 T

iR A R E P18 A SKOV-3 7P & i fm e th2. P &g X T3 fnen
# 7 (5134 7)) %= » GeneGo MetaCore™ - if B~ Mitogenic signaling #p

g

B2 folder» iz R E 3 St Ro& pvalue 7| i T L7 5 fwfe BT o
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a o 4 2 ' ERBB
r
5;;1(;7 GRB2 o 2 . GRBT) o o0 0
$ polmesy | 6 .3 - - v
oo < o e e
2.7.1437 PI3K cat 1A \ PI3K reg iIA NIK( K14) IKK (cat)

A o 3
Y o o ;
@ Puinsi3.45P3 & s
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o £ &« ¢ F o N
e

° g c X -
, + G
? y | * & >

AKT(PRE) AKT signaling c-Ral-1 MEK2(MAP2K2)

B+ = ~SKOV-3 °F & fplm 2 fR 5w 3+ -k 3 4 1% {5 &2 Mitogenic signaling
AP R 2. ¥ A 0w B B (ERBB family signaling pathway)

i it GeneGo MetaCore™ 4 45 11 22 Mitogenic signaling #p B %0 7 % E 34

R & (p-vaue)ik s o3| 41 2. ERBB family signaling - B+ bar %%. 1 =

SKOV-3; = ¢ bar i* % % 3| up-regulation ; & ¢ bar i & down-regulation -
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L)
SKOV-3

Control 8  FADE (mg/ml)

I rspno-p1s

TN e 0185

Phospho-Akt

Actin
1.2 4 p185 1.2 4 p-p185
1 1
0.8 A 0.8 A
2
w 0.6 W 0.6 -
o
0.4 4 0.4 -
0.2 4 0.2 4 |
] 0
control 8mg/ml control gmg/ml
FADE (mg/ml) FADE (mg/ml)
Akt -
1.2 - 1.2 - p-Akt
1 4 1
0.8 1 0.8 4
2 o
® 0.6 - = 0.6 4
o 'S
0.4 4 0.4 -
0.2 4 0.2 4
] 0
control 8mg/ml control smag/ml
FADE (mg/ml) FADE (mg/ml)

Bl w8k 5 4 4 SKOV-3 F & fm#e p HER2 &7 AKT 39 % L&
g

(D= $ Bk ZF 3 i57% 3> SKOV-3 7F & g w2 & 24hr 18 > & {7 western
blotting ¥ Z% %% ; 2t B(D)2 & &% -
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SKOV-3

Control 8 FADE (mg/ml)

“ Actin
(2)

JunB

Ratio
o
o

L

control 8mg/ml
FADE (mg/ml)

B3 ~ w38 RE 54 SKOV-3 #F & Jplw?e 3258 AP-1 2 #rf /2. JunB

Fb AR

(D)= 4 8 -k X 4 5% 3> SKOV-3 “F § i fm oz i 24hr 144~ % & (7 AP-1
BB s JunB 39 £ E 2 westernblotting 7 % % %52+ BI(D2 & + %
;I
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2 32 4 2 & 7 8  -og(pValue)
1. Development__Regulation of
1 S epithelial-to-mesenchymal
i B transition (EMT)
2 — 2.
3 —
4

Androstenedione and testosterone
i biosynthesis and metabolism p.2
3. Androstenedione and testosterone
= biosynthesis and metabolism p.2/
| Rodent version
e — 4. Transcriptiorn_Transcription
—
B regulation of aminoacid metabolism
5 . NRF2 regulation of oxidative stress
response
R ——— 6. Immune response_IlL-1 signaling
pathway
z _ [ | 7. CGU network cutoff=3
a 8. Development_TG F-beta-dependent
B induction of EMT via SMADs
9. Regulation of lipid metabolism__
o == Regulation of lipid metabolism via
| B LXR, NF-Y and SREBP
10  |—— 10.
i B pathway
-
7N
<
=

Immune response_ Classical complement
g SKOV-3 9 5 dm it kA ]S B K E 4 (5 A e pERF (4
P EA 2 10 &7 & chim e s L B
#- SKOV-3 #F i

im e R gl S v kP 24h (6P A
AT (615 A7) wic® 2Nt W AEE Pl gk 7] (513 A F)) A u® ~
GeneGo MetaCore™ » iz g £ +

#d bar & it* 24h; &4 bar it

<

X~
-

A
| dva L 4 ¥ gy km e

BLIE e
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1.2 3 4 S5 6 7 _og(pValue)

1 1. NRF2 regulation of oxidative stress
response

> 2. Transcription_Transcription
regulation of aminoacid metabolism

3 | 3. Glutathione metabolism

a4 4. Glutathione metabolism / Human
version

5 5. Glutathione metabolism / Rodent
version

& 6. Androstenedione and testosterone
biosynthesis and metabolism p.2

7. Androstenedione and testosterone

N biosynthesis and metabolism p.2/
Rodent version

a 8. Transcription_Role of AP-1 in
regulation of cellular metabolism

° | 9. NAD metabolism

10 10. Methionine-cysteine-glutamate

metabolism

Bl = ~ & SKOV-3 P fpimmthign b k5 v 2 PR £ F
< _—T'Jﬁ%‘_%ﬁﬁi? 10 L"P Bb mémpgxﬁx,{ue

A u] §51% SKOV-3 “F i & i 47 signal filter set at 500 2. 427 = 4 2
K E 3 24h (5P OETE T Ereh i F(T3: 1913 A F))& v # 72h 4 P AR £ T2
Freng F)(T1: 2231 £ 7]; T2:3170 2L 7)) » i@ i fold-change (log2 ratio) > 1.5
L feBiTI AT i 53] 106 BAFI R FXIEFAL o S fs Bt
106 2 F]% » GeneGo MetaCore™ 4 47 » = B2 4 13-, & p-vaue 7|

o L e T e
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D]—L A

Chemical or
oxidative stress

MRF2 ubiquitinaton is
perurbed under oxidative
stress probably via its

phosphorylation

DuJ-1 stabilizes MRF2 protein
by promoting NRF2 dissociation
from KEAP1 and thus escaping
proteasomal degradation during

CUIIKEAPT/REx1 ._
E3 ligase

=8

Ubiguitin

iaseln Emase ,

beta chain

oxidative siress PI3K cat class A 271153
Ptdins(3,4,5P3

ERK2 /@/%

Fyn and GSK3 beta kinases-madiated 4._®_$
hosphorylation regulates NRF2 interaction
phosphe. a AKT(PKB)  PDK (PDPK1)

with CRM1 and its nuclear export

PPN I W SR

RARa|pha Fyn G/SvKi! beta

= = . MAFG
NRF 3 B : — —
% 2 = AN é
) = ~——_
Actin cytoskelstal _— // / |'I LY =
e =~ / \ ey
Casein kinase I, — @O

alpha cham: —

e

Heme oxygenase 1+ _— . ~ -
S0D1 PRDX1 TXXMNRD1 GPX2

Anti-oxidative enzymes Thieredoxin - GCLcat  GCLreg Phase Il detaxifying enzymes

e o é‘@ @_\@\“

T <« | L Gl o -

Qo1 UGT1A1 GSTM3

Scavenging of Reactive 2 = Protection ofthe cell fromreactive oxygen
Antioxidant defence speciesand the products of peroxidation

B A~ ~SKOV-3 éF & Jplmre jhiGm 7 B KX 4 (5% (57 B R T 4 ihim e

F\'%fi

15 Bl (NRF2 regulation of oxidative stress response pathway)
GeneGo MetaCore™ 4 45 SKOV-3 #F & i im e o Sw 38 -k ¥ 4

£% 24h& 72h f5#v L &7 s A BRS¢ $4iE 2 NRF2 regulation of oxidative
stressresponse pathway - Bl + bar #5. 1 % iT%* 24h; %%.2 5 £* 72h; =
§ bar i % X ¥| up-regulation ; & ¢ bar * % down-regulation -
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F- AR FELREFFTR N o2 AFAREKE LR

Total Number of Number of Number of Down-
Cell Name  Group

Gene Changed Up-Regulation Gene Regulation Gene

T1 2231 1073 1158

T2 3170 1489 1681

T1 8131 3704 4427

T2 7653 3456 4197

T3 2427 1136 1291

T4 2812 1375 1437

T1 4534 2625 1909

T2 3769 1991 1778

SKOV-3

EMS23

EMS24

NES-pool

7L 0 SKOV-3 “F i g sm%s & ~ EMS23 & EMS24 4~ %+ g p 3R = AL B e
mZ NESpool 4~ & 1 FF F PR Wme St Fr=te B K55
s > 3 2~ total RNA » 41 * Affymetrix A §8 8" 7] 2L F Ao 47 B i
2. MRNA £ x5 15 % 18 PytoViewerQC 4 47+ fi(signal filter set at
500) » BE % 2% F b =0 B 15 A B $H R A 4o B control 4§ L2 A F)
ZMEE o
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Boo o w BB RE R 03 Ront A 4 2 44 An 004 Bt BTF A TR
WARLE

Total Intersect Fold Change Nu:I;Z:' of Number of Nl:)n;:,el:_()f
CellName  Number of on Signal Gene Up-Regulation PSI*

i Regulati
Gene changed Ratio(log2) Gene egulation

changed Gene

SKOV-3 1502 1.5 513 249 264 0.9782*
EMS23 6644 3.5 630 428 202 0.9851*
EMS24 1681 1.6 520 158 362 0.9683*
NES-pool 3095 2 554 234 320 0.9848*

"5 PytoViewerQC 3 % & F "L4] > A 471t i SKOV-3 i iy m 52 44
EMS23 & EMS24 4= it 3 g p W8 = L % sm#z 12 2 NES-pool 4= i 1t ¥EE
P ARG e B RF S AL DI o R LL T ATE
signal filterset at 500 {5 » £ {72 B 1t 43 K Flw 2 VAT F3|w 57
REFREFUARL R DRI T]

O g i2— H iE + BB B 2 fold-change (log, ratio) (¥ 335 w 4+ 8 -k
Tt XPEFLRE Dz AT o

*PSI, {84 48 0245 B Phytomics Similarity Index - PSI #c i % 41 % %048 » 47
7 imte (el w BB K E A Fr 547 2 Ap R (0~1; 0 % % complete
difference ; 1 & % complete similarity ) -
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# = ~EMS23 & EMS24 4~ + + g p R A B e &2 NES-pool 4~ i+
+ B Vg A

AT s
TN EA e gw B R F R S AR P 2 A T
2

EMS23 & EMS24 V.S. NES-pool
(EMS23&EMS24 N NES-pool)

EMS23&EMS24 - (EMS23&EMS24 (N NES-pool)

v EMS23 & EMS24 A4~ 3 g p R A F e 22 1Y SOH R 2
NES-pool 4~ & it % +

P\ H.E..H?FE:’ﬁ ‘Z_J}‘”/g J\__,_J’n]‘&"ﬂ' ;Qﬂg%ﬁifj %ﬁi%ﬂ
(EMS23 & EMS24 £ Zﬁléﬂ ; NES-pool 3 554 AL F]) > & :E 415
BEipe s

B R
Fl 2]
_+ 3 (up-regulation) 2 T~ 34 (down-regulation) £ 1 £ £ o
L #H Y EMS23 & EMS24 4 * 3 g p R A B e X Bl AL
r]%t(ZGl)

iz
% 1 %] & :E i iF fold-change (log2 ratio) > 1.6 *241] s % ﬁ: i
HIESE

=3
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Fr s FEREFH BT 0% Chtt i

Normal Cells 24h 48h 72h 7 -ﬁ
¥+ g ps | NES51 >20 >20 >20 i
fm e NES54 >20 >20 >20 (CCMP99-RD-202)
F g P s >10 9.1+1.6 8.1+1.0
24 -
¥ K e >10 >10 >10 PR
(CCMP99-RD-201)
T FF g >10 >10 10+1.0

A E TR Y 20 ¥ F 7 N i e (NESSEL & NESB4) 4+ 7 B & E 2w
B kE4H(5-10~20mg/ml) A %] (5% 24~ 48~ 72 /] Frz_ t5 » 11 MTT
assay A rH A L deglivt > #&3-F - (CCMP99-RD-201) #1172 &
TS HEHRBIIIER -
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Number: CCMP99-RD-204

Genome-Wide Studies on
Anti-Hepatocellular Cancer and Fatty Liver
Chinese Herbal M edicines ---Subproj ect 2:
Establishment of Bioactive Chemicals
Analyzing Platform and Exploration of
Promoting Apoptosisfor HCC Therapy in
TCM

Yang-Chang Wu, Fang-Rong Chang
Kaohsiung Medical University

ABSTRACT

Hepatocellular carcinoma (HCC) has been the leading cause of cancer death of
male in Taiwan. Considering it has been around for thousands of years, the traditional
Chinese herbal formulations used for the treatment of liver diseases may provide a
valuable resource for the discovery of novel therapeutics of HCC. In this study, we test
45 selected extracts of traditional Chinese herbal formulations, which were according
to classical Chinese pharmacopoeia and Taiwanese herb books. To establishment of
bioactive chemicals analyzing platform and exploration of promoting apoptosis for
HCC therapy were aims of our subproject-2 study. We performed the MTT survival
assay to anayze the anti-tumor activity in three HCC cell lines, and the LPS-induced
nitric oxide production model to analyze the anti-inflammatory activity in rodent cell
line for 15 water extracts of formulations. Water extracts of Pteris ensiformis Burm.,
root of Polygala tenuifolia Willd. and Aucklandia lappa Decne. displayed more potent
antitumor effect in the MTT assay. But only the ethyl acetate fraction of Aucklandia
lappa Decne. still remained activity in advance. Besides, water extracts of Pteris
ensiformis Burm. and Aucklandia lappa Decne. showed more potent
anti-inflammatory activity. While the cytotoxic effects were induced in range of
concentration around mg/ml level, we were of the opinion that the toxicity of those

2



tested formulations were moderate. This study provided information about the issue of

safety in use of traditional Chinese herbals, and proposed resources for guiding the
further study in anti-HCC research.

Keywords: Hepatocellular carcinoma, Chinese herbs, Aoptosis
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ho kR RIEREEME AT E 40 ml (40 gm)¥ @ e A
(EA) ~ & 7 p% (BUOH)4r-k (H,0) fa 4 fie 5 B~(partition) » 4 %] {8 3| &
B RERERIE BT Ry 27 ek b e F 0 2
[SRgE T 2 fE o
g i bR K ER L EE
L £ £ (mg)
T
EA layer n-Butanol layer H,O layer
#EH k5 141.89 172.22 223.92
T E 84.40 1226.85 374.02
* 66.74 429.65 442.55
=~ LI fEY BEREH A SR HepG2 e ~ Hep3B iw¥e 2 Huh-7 ‘w

et ERrdliTh o AR AP AT RE AN F RIERZ B
JoJ2 A8 ) PF o 2 1810 MTT 3 £ Rl 2540 nm e sk g » 734 5 & 4
Frajmre 4 £ e 1Csp (N=3) ° F%kEH kR 0-25-5-10~20-
40 mg/ml o & 3% 1Cso 25 mg/ml » 12 &+ F] 4 mg/ml 7k B AR R

Cytotoxic effects on HCCs

ICs0 (mg/ml) HepG2 Hep3B Huh?
%] 3 BLE ik 1.420 1.510 3.390
AR 31.230 29.400 14.330
&% F 1= 7.600 13.350 4.100
#wE 0.800 0.030 2.310
= 4% >40.000 >40.000 >40.000
K 5.590 3.050 3.750
By 27.360 18.200 31.240
N ki 24.240 23.560 26.530
By 3R WEIR 4,062 6.718 2.981
F¥ 12.535 12.968 18.267
REFFH 7.184 6.977 7.876
N 7.758 12.043 10.254
ook B R % 6.962 6.923 10.211
rE Bk RLE 14.667 14.998 8.806
b E R 9.939 5.193 9.572
Doxorubicin (ug/ml) 0.310 0.570 0.390
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2z REBEE BRI A4 2 ¢ it fia(EA) - I f%(BUOH)dr-k (H20)
A K 5P 4 A S HepG2 Pz ~ Hep3B ‘w?e &2 Huh-7 Mwmfe e
EPrdlied o AR XY A IR mE S 2 T IR 2B JT 48
EE e 2o 180 MTT 3 2 ) 2540 nm sk sk B > 303+ B 24 for | fm 78
4 £ 1Cs (N=3) o 225k E 4 11 )k & 0~125~ 2550~ 100~ 200 pg/ml -

Cytotoxic effects on HCCs

ICsq (ug/ml) HepG2 Hep3B Huh7
w3 B, i -EA >200 >200 >200
| 3 Bl E, ik -ButOH >200 >200 >200

J LR #R-H20 >200 >200 >200
B E-EA >200 >200 >200
J:Eit ButOH 163.720 >200 >200
i A-H20 >200 >200 >200
akfk EA 45.760 20.940 54.460
R % -ButOH >200 >200 >200
A% -H20 >200 >200 >200
Doxorubicin 0.310 0.031 0.390

e cRIERER AR CBEE R CFZHF S AF S AL
9 BHoRE P drd] LSP AR ) REsime - § 14§ 4 & hpug
BB R A & ¢ 91 Raw264.7 fmPe b » % ik B 2. B AT 24
| P o 218 12 Griessreagent i 570 nm gk sk B o fort MTT = 2
Bl 540 Nm R kK R o TR B B frd|imie 4 K fodrd]- F L g 4
X1 1Cs (N=3) o iRZKEFE 11 % — 11 kR 0+6.25- 1252550 -
100 pg/ml i 738 > % = =2 0~ 25~ 5~ 10 ~ 20 pg/ml Bz o

LPS % % Raw264.7 -] & ELER- NG
[Cso (mg/ml) Nitrite Production MTT assay
&1E B kg 2.20 >20
< B 12.50 >20
fa B iz >20 >20
B & 3.00 8.50
o= #E >20 >20
* % 1.10 17.90
HAF) >20 >20
R 15.60 >20
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ok 3 4 (40ml)
| Partition with EA

l l

EA layer H,O layer
| Partition with n-butanol

v v

n-Butanol layer H,O layer

LPS induces Nitric Oxide Formation
in Raw264.7 Macrophage
. -

20 === I I I
o
L] 0 05 1 4 {mg/ml) £

A i
(R 34) (A3 49)
LPS {1 ug/ml) LPS {1 ug/mi)

IC=1.1 mg/ml

100 -

Mitrite (Ul

=
=1

=

&

Survival (% of LPS contral)

o 0 0.5 1 2 4 (mgiml}

Therapeuticsindex= 16.3 mg/ml
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i

HO

=
J~q

LPS induces Nitric Oxide Formation
in Raw264.7 Macrophage

1C,,=2.2 mgim

B0

60

Mitrite (uh)y

40 4

40

Survival (% of LPS control)

20 4
20

o - [
) % H\j&a‘& 0 o 05 1 2 4 moiml) ] FELLE 0 0o 05 1 2 4 {mgimi)
(K i) (i)
LPS (1 ugiml} ! LPS (1 ugiml)

Therapeuticsindex=9.0-11.3 mg/ml

R R R R RS
A T H B C H Ga

§ 2 | H B C Aa H

- @_ﬂ 3 |8 Gal C A H

4 | B H C H Ga

5 A Rha H H H

B 6 | B Rha H H H

HO, % 7 |B H C Ama H
y 8 | A Rha C H H

o HicO ° 9 B Rha C Ara H
o 0|8 Rha C H Gal
1|8 H Api H  Gal

il C e 12| B Rha H H Gal
o 138 H Api Aa H

o o 14| A Rha H H Gal

m 5| A Rha Api Aa H

e N 8 wd 16| A H Api H Gal

Dehydrocostuslactone Mokko lactone Cynaropicrin Costunolide
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5. - CCMP99-RD-206

s MRS M R EN B R
BEARRESE: - RO HBRSEH A KA METH

-k @
v _d_x;zr =3 4#»,,|L§,€ﬂ'f‘m_r

#w %

HF 5 B 8y -

2 4§ 2 (Antrodiacamphorate) = 4 #4752 fFF h? FE o 5 F A LA
2RI EG ISR ELIA A KR éﬁg*k??f%}iiﬁfﬁﬁ\EEJ o FRm s AP
BT~ 5 RN AP B e i B M AR L H -
A B S BT TR A R R e L G E RS T e R Y
G BUH] o M AT GMEM AT Y 0 A F AT e A FE A H A T
AAIFRE S T AT A AR F 5 A;Jﬁz:‘ ¥ — = 4 ! y-dodecalactone
(y-DDL) » 27343 A B L B H Pixflmie 2 B8R T %ﬁﬂ o B R T o
TS ol u (S RN j-ﬁ:,dyg;_ A y-dodecalactone BT F A
#£ 31 y-dodecalactone F 2. & FoAe A& HWRB LA FMEARZ B

BT ik
AFPTRY IR 2 A FAF I FAE T R(GCIMY A 478 & 4 s

A * A GEERY & H e (hUCB-MNCs) & 4 5 % 8 o 8 3% w2 (hPBMCs):i&
(7 fmre oA A 47 o A 45 5N S ﬂ’* v-DDL fligrf & ¥ > 5 U * 3 B AR & 47 &
(HPLC) i ip] y-DDL i » fn% 2 i % » 112 hlms p 2 4R« 1% HF f2jm
| (chiral derivatising agents) 2 & /& it 48 & 17 (HPLC) » &t & 3 % £ % # 1
v-DDL > 5% &7 RBHy-DDL £ 5 % 1% p 2383 fmbe chag 4 o gt b > & FF
g3 A Y Gy-DDL E B R B o 11 i 5t sa ¥ & (flow-cytometry) » 4+
AT i 5 F 5 P ip ik CDE9 » & (7 ¥ k ki yFh o 47 ;ﬁ'/“’” ‘P
st A B Bl B @ * R e 32 4R35 (CD56/NK, CD3/T, CD19/B,
CD14/Monocyte CD83/Dendriticcells) » fir & CDB9 % £ 4 ¢ &7 F F Lo 47 »
AT AR e P H - e R SRR o I R B2 A NK e
¥ HepG2 :@m’?efﬁ (5% pEGFP-C3# 4 » % GA4184A Z &E L 7 % ¥k
B B IRZ L Fé#\) BEFRF K T F RS T ;ﬁ“ Vi %ﬁp’% gbg,a;—gfu ¥
W BRSSPI T R R EFRH F R(Q-PCR)A~ 170 FERn e 35 IL-2 -
FasL & Graenzy B FhFf e P e F0 F 0 X 3] y-DDL f{ ,;f. 2
oo Bfs AN * dglrifi® > # y-DDL 27 R %k~ & » 2= 4-hydroxydodecanoic



acid » 44+ ¥ #; ¢ A (carboxy group) ™ %2 & ¥ £ ®(hydroxy group)i& (7B~ & & »
Fret 7 jRy-DDL # 2 & F o AR S i L& -
iRt

d PR EFHET  2HIMHH 21245 y-DDL (>98%) > @ ¥ timiz ? ¢
B2 BRF &5+ 4-hydroxydodecanoic acid- 4| * y-DDL ] hUCB-MNCs
v—*’ hPBMCs 2_ 16 » Fg 5l i 3 »cd& 8 CD69 £ 3R> 0 L &3 2 44 Jwbe 31 ¢ X 1| 1)
e B LA FEAR B HBEFFRREEFR O NK e X 3L 0 R
e AR mie 2 S M 4 0 Bt T udadr o y-DDL o R B E S R AAR T
Eh2 A 0 2 A kE G e 4wk (cell therapy) s * B & o

R 437 ¢ 2 43 ~ y-dodecalactone ~ 4 % 3 ¥ ~ CD69



Number: CCMP99-RD-206

A Combinatorial Approach to I dentify
|mmuno- Modulating Activity Compound
from Antrodia Camphorata Volite Oil by

Phar macoepigenomic, Proteomic and
System Biology Analysis

Chen, Shui-Tein
Academia Sinica, Institute of Biological Chemistry

ABSTRACT

Aim:

Antrodia camphorata (A. camphorata) is a rare type of Chinese medicine in
Taiwan. Many studies have shown that A. camphorata possesses therapeutic activities
against diarrhea, itching, acute hepatitis and cancer. However, most studies were
performed by using compound mixtures of the crude extract, and the information
about the chemical analysis and bioactivity of the single constituents is limited, which
impedes the quality control and application of the therapeutically active compounds.
Among the A. camphorate-related studies, the identification and activity of its volatile
molecules have never been reported. Therefore, the present study focuses on the
immuno-activating effect of a single volatile compound, y-dodecalactone (y-DDL), on
human mononuclear cells by the application of an immuno-analysis platform and gene
expression analysis. Furthermore, y-DDL, the major component of the volatile oil, will
undergo chemical modifications, and the ration of various functional groups on its
Immuno-activating effect will be discussed.

Method:

In the present study, the volatile molecules were anayzed by gas
chromatography/mass spectroscopy (GC/MS) for composition analysis, and human
umbilical cord blood mononuclear cells (hUCB-MNCs) and human peripheral blood
monocytes (hPBMCs) were used as the cell model. The immune cells were stimulated
with y-DDL, and the rate of cellular uptake and intracellular stability of the compound
was anadyzed by high performance liquid chromatography (HPLC). By
immuno-staining of CD69, the early activation marker of T cells, and flow cytometry
analysis, the ratio of immuno-activating effect can be determined. By double staining
of CD69 and the cell-specific markers (CD56/NK, CD3/T, CD19/B, CD14/Monocyte,
CD83/Dendritic cells), the immuno-activation of single cell population can be
determined. Activated human natural killer (NK) cells showed enhanced cytotoxicity
against HepG2 cells (transfected by pEGFP-C3 and selected by antibiotics G418 to
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select GFP-expressing cells). Q-PCR analysis confirmed the enhanced gene expression
of IL-2, FasL and Granzyme B in immune cells. Finally, y-DDL was shown to
transform into its open-ring form, 4-hydroxydodecanoic acid (4-HDDA) under basic
environment. The carboxyl group and hydroxyl group of 4-HDDA were substituted
with different functional groups in order to understand the structural influence on its
biological activity.

Results & Discussion:

According to the results above, the major composition of the volatile oil of A.
camphorata was found to be y-DDL (> 98%), which undergoes a ring-opening process
to form 4-hydroxydodecanoic acid in the cell. Stimulating hUCB-MNCs and hPBMCs
with y-DDL did exert enhancing effect on the CD69 expression, and every cell
population demonstrated increased immuno-activity. Further studies showed that NK
cells could be regulated to enhanced cytotoxicity of cancer cells. Thus, y-DDL exhibits
good potential as an immuno-modulating drug and values of pplication for cell

therapy.

Keywords: Antrodia camphorata, y-dodecalactone, immuno-modulation, CD69
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LRI -LREIRLY FEY > ARFIAIRN 2 HTE
e e AR A K Bk~ AMEF s o [L2] - 2% 4[35] 42 B &
6]~ A A (78] © A #2[9] % B [10,11] 2 pkh o B2 X e A
W5 G P pehic 4 o e LA R RAY SR Flt X
AT B e 30 RARIT AR ERER R F 0 A
FI* F s A 2T AG > USLREY e ¥ - R a4 Bl
FARTEPFLIREY > H- 02 Hoatipudge > Flprg 17y 4
FIHE e B B H - Sy Y SRR L T g5 AR (poly
sacharride) 2 triterpenoids > = ﬁﬁﬁﬂ RO W8 i I —ga}t’# WRURAT T o
R o A S awE Y o MY AR A F A F gkt s P AT HE

RS TAEF M 0 AR L RS VBRI E S A
et (2[12] o BlheE AP S AR S RE C PR E R [13] 0 £ & X H
AL S FrFEACE 0 TR MR RS 6 R B L e R R A
[14-17] © k@ > o4~ 4055 Pk b S0 LB % 2o & 0 frinc b hiE o

AP TER AR FASHAZ Z P PRI EFHFT FTH
F& #_ H 2 4 % y-dodecalactone (y-DDL) » i&— # J1 % A g9 & 45 ‘e
(hUCB-MNCs)£? % i# 1 4% ‘we (WPBMCS)i& (7 2 g A 45 » S5 ¥
y-DDL /2% it § »2d& B CDOO(T im¥e & 5 i 4 if ) e A 7187 3 4 >
e e 3 33 NK fove 2wz 3 Bk > H 4o 3 B HepG2 ‘¥z theimi & o

Flpt @ F y-DDL av § »cit iy ~ Bt A e 2 B > B A BEUR o 4 o
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R~ R

AT A AR A IEE AR o BRRE B LR K 2 %
% o ANETAR M AR 2 ‘J" VR ST 0 A RHHEERTT o
— AR RS iﬁ;, ¥

AP BIlEEY UM 2B A ER LN 20d 267
27-30C ™ » B & 2-3 l[?f L 11 ME 7 /}aéﬁﬁi’a{ﬁ? #(R-3000, Buchi)¥t32 % /% &
(7IRSFACE > F WINA 11-50C e fk /5 kiR &R R Tk g TP 4T
FELFHTACTREEER G o
I A TEETARI N A

#-t f A Rk B 8 o y-dodecalactone (y-DDL) » 4 %] 3t 1 2
= (hexane) ® - 4% % f1* § 40 & 47 (gas chromatography, GC) > . Hewlett
Packard6890 m % £ ¢ tr(Agilent DB-1, 300x0.25 mm) > ¥ ] * § F ¥ & Jn
B F RILE T AT c LENE R 5 220C 0 AR R 5 180T » EF A
ks 8Cehit BRI 4R R > E 5] 260°C » # 4 * flame ionization detector
(FID) » »+ 260°C ™ i 7 @ jp] - % * ShimadzuGC-MS QP2000 i %t » #5 e
Supelcowax 10 £ ‘m ¢ ¢ $1(600x0.25 mm)ig 7 < & - & ¥ | * 70eV g+ it
it B DTS f%ﬁﬂ?(Electron Impact, El) & 5687 2445 - GC F Bt~ 408 B
5 150C > & 24 5Cen2 B RE D] 240C > AsrE W RNER Y 5 240
C -
= B F IR

Blmie b 24 344 P > uEILE IXIOP RfmrE chB R TR A > T Y
y-DDL & v g o flipes d 18 rods S N dmre e b T k0 1 PBS ik
B B iS00 100 | Rdmre Rh s E P o Lo g K AR Hﬂa“?u%f'(loul i
1/100 u | fmie 3 i) 4CT > 12 % 30 A 4 w«*ﬁ kffzeo g ¥ kil
v oA A ¥ KRR T LS > R RAE Y PBS«p i
B = 0 F 1 4%en¥t P pg(paraformaldehyde)ie 7 B 70 T 3t 4CE T iR
F oo Bfs o Ayt imrE li‘ﬂ:if'r 1300 L’-i& "k A B > T2 WinMDI 2.8
R T AT o
VN A e

ik WST A457 02 > 8 f7lmed P> Gt 220 E 4%
F & o #-imve 02 4000 $F/E 3L /10| TR - % o 2. (5 0 * y-DDL 7
v 48 ] BE > R 15 10 WST-1 3840 0 12 10 g 1/ 3448 et G4 ~ > 3% 37
C 5%z 3 (“EAIRBT » 2l 4 o FF R * EFA 47 0 1R 450nm
Tzwadeis Rk ($F AR S 630nm) FREAZ 0 o



I~ A * R e ik f Jp) CD69 4 I

AR Be HPakiweed 4 CDS6+/NK w2 12 g3k &~ 4% (nagative
magnetic bead-cell separation method » f MACSFEF ) 275 i A g o ¥
ke FITC 2. CD56 > & it 87 B RPIFE - B AR 2 CD56+/NK
wmie i & RPMI-1640 82 & 2P » AR e &7 FER (& % 5 100~ 250
3752 500 M) 2. y-DDL # 1§ o 24 | FF2_{8 > B-lmre oo i oo
£ 4 PBSifikd % 0 21 f ¥ %k %A PE ke ¢ CD69 7l » i 7 NK m#2
% 7. CDBO A2 & Rl 5# » 147 3% hm P RB 17 A 47 o
2~ dmfg o B2 GC A 17

LpE sk imre st NK e > 20 107w /1 A chp B > £ e » 1yl
1 y-DDL » " EH e pFRETEFR A T HE L A v o wre Pl g
PP TR PBS ik o 3 F 0 e AR AR B EARH 0 T
12000g &t~ 10 A 43 > R 48 B A 8 o e p A MR SR B
(10mM HEPES > pH7.9 » 10mM KCI > 0.1mM EDTA > 0.1mM EGTA > 1mM
DTT > 0.5mM PMSF > 1mM NaF 12 2 1mM NagVO,) & 7 Z B » 3hpkip @
FE 15448 2 154~ 0.5%NP-40 > 2 F 104) o 12 PBS ¥k 4 R 0% o
v Bradford 4 47238 7 39 FRAR A 451 20l F 2 =X B % A B e
”?7\])?*,12 ? ehy-DDL > A1 11 GC & #7 5 B~% » chy-DDL k& -
- 0 LE %X\r'g‘?jﬁ#'); ﬁ%

4 w| 12 y-DDL 12 % 4-hydroxydodecanoic acid (k& % 5 375uM) §l%
ARER R E ik > 72 PR EE (10 4 485 12 ] EEH"?F) TR TR
i# * TRIZol | (Invitrogen Life Technologies)#-fm® p 2. RNA % B~ 11 % »
bz Zug_&ﬁRNA’%‘ﬁ’ﬁ Superscripr || Reverse Transcriptase (Invitrogen Life
Technologies)’ #- RNA & & 45 cDNA 37380 g # LightCycIer DNA Master
SYBR Green | % % (Roche)i (7 B & "4 F Jis - B ¢ > 313 (primer) sk
Bl —Et'jgc} LightCycler Primer Design2 i %4 m 2 ;L :—%’E'J o BB Lo FTPE o 1Y
GAPDH " mRNA % 3RLE 5§ (TAR¥ A E M F v - REWRHF B2
BiEFz: 19B5CT 1044~ 8% 5 45 = F i A Tk (95C ™ 107f/’65C“r
5452 72C44)) -

Ao R BB A 1T

SR NK fmfe X f%cts > $Hopimre 3 B 4 22800 > Fpt s
HepG2 (& pEGFP-C3 ##% 4 » GA18 44 % i » FlMt at A 4 % d ¥ K Fv )
W kg (TP R BT F BTk PR o B NK w2 2 HepG2 e thik (7 £
F3 % > NK wpErl y-DDL (375 M)tk > 3B 5t 2a% - B %4
f¢ » #-HepG2 fm¥e th i F -k &g s 2 7 BRI (Olympus IX 70) » & 14 B 345
#c 1= 4p # (Olympus DP 50) & {7 8% i3 B~ o
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1 ~ it 8 & = 4-hydroxydodecanoic acid

#-v-DDL 27 KOH > 12 1: 1 et GIiA fE» P i e > 30 28 T H4EF B
- X FRR A :IZ,-LL;?‘;;,&; 12 2N HCI ;**”* = g Mo SR 181U e {@glg‘ ‘fﬂ@%
#R f‘fﬂﬁ”f AP w3 CHClz > roRiEFE B B g £ 2 MgSO, > #-7
B840 ¢ A G 2 kA Ak o A g LR BE LK 5 (12 CHClLIMeOH=40/1 5 4
Fodp ) AL s2 A s iS5 - v 4 FH e 2 'HNMR (400MHz > CDCly)
k155 % 4o 1 3.63-3.65 (m, 1H, H-4) » 2.48 (t, 2H, J=7.3 Hz, H-2) » 1.66-1.85
(m, 2H, H-3) » 1.23-1.44 (m, 14H, H-5-H-11) > 0.86 (t, 3H, J=6.5 Hz, H-12) -
B A BB & b

y-DDL 5 — &ApiR & 4 » Tt R 52 3 0% g4p 34 3 (chiral derivatizing
agent) > ;% s B F4AP IR & 3 4 3 o (R)-(—)-2-phenylpropionic acid & 44p 3%
WAkl €22 y-DDL:E{F 3 i8% o F g2 {8 > JR &4 2 normal phase it
7 HPLC 4 #1(4.6x250 mm, Silica-60)> i #5 f L-4250 UV-Vis i ip| % > L-7100
$13F (Hitachi) » A &if 2 4 4% & @ v2/c p(98/2)% (e45 #:38 > inid F 2F
i Aml/E o 4s > s 30 A48 0 14 220nm L R TR 0 BT R o SIS K
28 G RERFEI I AR LS EIPRCR U JCY: A S % R
72 tHNMR 2 2 %0k R (7 8 A 47 -
-+ - ~HPLC & 37

AR FEREREOM)M - F P REFERZ X (BRI ZF P R=
25: 1) FPa (s > B F "R f » Z B4 A 3% acetonitrile (ACN) »
12 reverased phase HPLC ¢ 41(4.6x150mm, C18) > *+ 95%ACN+4%-k + 1%
Brpe s 2 1%rph +99% 0k 0 & —g 6040 VA BEAR 0 ik A E A4
Iml 27 20 &~ 48 1 pl22 2 47 - UV @RI & 5 214nm -



5 BR

- P ARTFREREE M Y > #4245 y-DDL

B F (BT E AR ¢ o B T A 5 h 3 4o Schemel
“rom 0 1000 F A3 A A o R D 7 RMERHATE M F MR D £ 1-50C o
B Ak fGorka i o AT E A F R E T £(3.05ml) - 2 GC 2 GC-MS i
7447 o Bl- 77 & GC & 170k % > 0 2 ik Fretentiontime 5 4.8 »
45 (4cB) 1B ) # y-DDL retentiontime » §_4.8 4 4& - i& - ﬂw&%ﬁ“s’ GC-MS
A5 4 T ORI &£ 4 L y-DDL (m/z 198) -
= ~ % y-DDL fljprgris it A £5% 8w B Pr3fimre ¢ I NK S

1 PMA (424]%) 22 y-DDL A % {5 m¥e » 3 0 jp] CD6B9 14
o 1L RS ﬁuf W4 ok o 1% 2 ik R ch y-DDL v %4 H 3k e
’g ¢'J:,%r24~5¢ s AR{S A B H KA G 2 PRl 8 Kk e e CD69 Fukl 0 ¥

H 4%k, m”Eﬂirr%:? Ad > UHETE e EHE 2 LRSItk o BN

%?.s;!vs » CD56+/NK ‘m*z 2 2 % 8 n i3k iwie > PREXIAIH £ E CD69
FIooom P EER S (B \A)’ ‘we & [4ipliRAET - y-DDL % 375
UM kR T » ¥ 72 g 5tmz 22 44 (Fl= ~B)o

= ~y-DDL ® £ 1% NK w2 & it
SR e EF > FPt 0 2 el

d A E PR LR me? > 3
B> ¥ g A2 crosstalk > & L E DI 20% o &4 > monocyte &2 T
Wi s T Ay g%ﬁﬁ & s NK-stimulating w2 e o F]pt > 5 7 32 NK e %
Tlpcts » CDBO9 £ % B & X Fle 42V Bt iy Flt & i 7 NK fmbe 4
b U Ak e griE > AP K- CDS6+H/INK fmPz i {740 it 10 2 g > & F i *
N dmre ik o R Tkt o NK fmre > H CDE9 ¥ granzyme B (GraB) ~
Fas ligand (FasL)% im®e 4 M 3-v haia £ i NK o £ 5 L 2 42
B oy-DDL k& - #> {1 GraB ~ FasL shwc%k » — #HAFE » 02 |L-2
¥R g i (7L R o 4o 2 757 0 y-DDL 1 NK fm%e 2 4 CD69 4 3. -
BB RRAPM L - GraB &2 FasL th# sk » A w8 152 251 ot
b5 NK fm%e £ 1) ) gcis o ¥ imre 3 Mook e 4 4 g o 12 HepG2

Wi R (TR e N 0 ¥ SR R s LR NK fw e 3 BORp e te 2 2k o
.s‘;ki‘ic%zrﬂ‘z Aror o K% kg o NK fm?2 12 y-DDL §j% 24 -] p*{s > HepG2( 2
$d¢ FhFw FLAM) PEIXIF 0 NK e B> wme giE s Lty
T % o NK fmPe erg it 7]+ H’:Zﬁg'ﬂ%‘\ B B R o4 B EF LI G o 1Y
y-DDL 12 2 |L-2 (F#)%) & B flgcime 4 -] pF > 3 12 Q-PCR 1 jp] CD69 ~
IL-2~ GraB ~ FasL ~ TNF 12 2 |FNG ezA Fl& I o B 5 ko o IL-2 PP &3k
# CD69 - TNF~IFNG -~ GraB 11 % FasL £ 7 a4 Fleh& > e £ IL-2 &
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Flend AP X & B o 2R 0 00 y-DDL fjcts o A FI A Er R e R
FHB (4Bl 977 ) Flpt > A iE3k y-DDL 7 2 B B4 NK fmre 2_ 55
P TAER BN .
w ~y-DDL ** NK fm% ¥ i % i

57 f2y-DDL timie p A 4 RAET® > F)pb > A2 y-DDL 155 NK
e o T A e s e ’Ffrlfi’,f‘:m’?é' e L AN A | ’g’ﬁ v-DDL e
ER o mPEE s fmE (R RER M e L AR PR S FB L1 GCifF
Adr e APF IR %KY chy-DDLER > T o R AT A LR
F¥ A S EF Ao e N hy-DDL R B _Aimie st & 30 A 482 15
TOUALE ORI R o Z P2 (s AL BB F] s AR y-DDL
e 10 €82 BIRF A ¥ 4-hydroxydodecanoic acid > F] ¢ & 2
M tEBiko T EFTEBEE > ATAEO T 60 2482 B> iR
v-DDL %32 & g NK fm% p et &) > 4oBl= #77 o 2% ko > y-DDL ¥
Adehm g o A H IR NK fwre g i 3] o
7 ~vy-DDL # NK m*z ¢ # i* 5 4-hydroxydodecanic acid

hlmre BN 0 y-DDL ehik B g £ 20 A 4Rfs#EFIER 0 F A PR
v-DDL fimiz ph ¢ X PIpEE 8D A2 ¥R o 57 FP iR > 7 y-DDL
AFERFEET > flg NK wfe > me 3B ERMT pH2 6 > v 5 @
YRR 7 E P o X P4 11 C18 ehreversed-phase HPLC 4 47 » & 45.% % 4@ =
Prom o A AT y-DDL MEFE AR e m LR (BEr e p ) e g
4-hydroxydodecanoic acid £riZ 3 3 4r iz iz 44 8 £ ¢ 2 EEE B
IR o RS HRET > y-DDL & NK fmre p ¢ X Flmre itk - ko @ @ %
= 4-hydroxydodecanoic acid -

Fl e b ik R F] o A Eie— o p) & # y-DDL ¥2 4-hydroxydodecanoic
acid g bk o APl L F 2 N, 4 y-DDL S BIRE e A
4-hydroxydodecanoic acid » I 4 %]t 7 [ pr i 2R > 1] NK fmPe > I 4] #
Q-PCR> 1 jp] % #jkcts e CD6O AL F1 & B sk » B & 4ol A 977 o B X &7 o
% 3] y-DDL fljgcts "NK fmPe >t 45 » 45ts > ¢ A 4 P &g 2 CD69 A F14 . o
#km > 2 4-hydroxydodecanoic acid 11 j#cfs » NK fm¥e & 10 » 458 > I € &
4 CD69 # F14 3 » A £ 8 2.7 v-DDL # 3% = 4-hydroxydodecanoic acid
- Ik Fpt o AP 5 4-hydroxydodecanoic acid 4 &4 & 5142 NK ‘vz 4
Fgivz it &4 o
+ ~ (R)-4-Hydroxydodecanoic acid 4 & 5 2 4= &%

d it g % ¥ 4 4-hydroxydodecanoic acid it § 2% 3 NK ooz s it
%o ¥ 4eBl4 “7r 0 B 3 (R)-(+)-4-hydroxydodecanoic acid ¢ i % NK ‘w
%2 e CD6B9 L F1 & IR -

A

<%

kY
N
o~

10



B -t

Fd BEIRA HLiz o VPR LR E Piskdee ¢ i CDS6+H/NK e 2
BT ok > ¥ K% y-DDL £ F 1k NK fm% > % B CD69 % ek o i
Finre 2P e 3N A ¥ 4 LA fh perforin/granzymes i 2 Fas/FasL
#j= o f1* y-DDL #|; CD56+/NK ‘m*s > ¥ 11 e P53t B GraB 14 2 FasL
bl e poeh ﬂ’* HepG2/EGFP fm%e $-A4]iB13% » & ¥ 108 B NK fn%e 5 3
y-DDL 32 58 > i = HepG2/EGFP + £ 4% NK ‘w2 #73 B g 3 4 o F)
doo ARG y-DDL T i NK e o fEd a1 A i ik B
Fpiwiend B 4 (rBlZ 2 BT 977 ) v > NGBz BT ks
y-DDL ¢ #13c NK 2% 4 52 TNF-a 12 2 INF-y » 35+ %7k ¥ NK % £ 5]
R/ ,;9:,—,,. Thl ¢ & )@

- H@mZ > GCMS+ A uafTH kR AL 0 A% i

Mt RgETmse P g E P15 > y-DDL ik & - %5 R y-DDL & 7
Bmie m B i) o BT B H B 5&25“’}4'1“*”‘ B (4oBl = 7T )
o A FRE NK wme ZE P LR e (3 4 m% %) &3 o

y-DDL fefmfz pf ek B F A d ST 72 & #B fF > &4 7 y-DDL & » NK
HEPRAE a2 ko TS BTG LA R Eark &
B o AE R wme e NK w9 @ > y-DDL A & J 3o pEg 1| pE2
to W iAW IRIT] 0 Fle > A daip] y-DDL flwre b0 T A S B
,}é]w;,m,u L\;},,, s ui(ﬂ_lz.;y;;‘l_ 2 {—r- B IE"?:.J o

d 2% % 3k fp(lactone) it & AR ETRB Y Kgii frxs_iée TER -2
M- Rk PR F & o Hydroxycarboxylic acid < FIpM B 258 » AL
¢ A5 = lactone ° I__JL,.Qz;%MI%PT > lactone AL/ ¢ A 2 FAI%F}T@-, M s
= hydroxycarboxylic acid 375 ;% 5 f o F]pt » AP fadr y-DDL » ¥ it flw
eph o X Imie pEEERE A ﬂ/;\ 4-hydroxydodecanoic acid » F]}* & ;% 4
fFedeirEBed %k oo %gc} HPLC i jp] » sV 4 3 y-DDL e 2% _ lactone
2538 > # 3 2 4-hydroxydodecanoic acid @ 3 %

A FE %?ﬂf#ﬁaéﬁfﬁ BIE LI o MFAE L AN
e} y-DDL > # 24 4 99.9%: R3] » 0.1%:0 SHE3] » &4+ > A
SHX R o L EF AT P RE RS PR LE A BE o KA o 25

£ R #3728k i o 277 0 AP L
(R)-(-)-4-hydroxydodencanoic acid 2 2 (R)-(+)-4-hydroxydodencanoic acid =
LF oot s @R RS YDDL > 55 Hama At F7 (de

B4 977 ) i ;J'uﬂg 7o NK e B kR GBISuM)T 0 €5 B Pd
FoEi g oo

11



Wl

{6 - S SR

kAT @ y-DDL FEf 5 2RI ZILF R F ML B2 A > ¥ B4 7
FrA SEH Pk AR w2 NK e 2 E sk o %ﬁf’ ¥k AEze P e 4
$odeo k0 %M y-DDLAEY B RBE Pk 48w NK fmoe
2 Fprd o pteb s AP y-DDL 2 § 2k B B S L (R)-(H)Hal 0 2
y-DDL tlm¥e p € 4 = 4-hydoxydodecan0|caC|d FEI N B E SR
B2 p o
AL FF L e Bl mz s A 2P T

o T ERBFFREFTLET > AT E o

\"\a ‘_’%j'

AP IVEARFEARFEL S FELR VS HR
CCMP99-RD-206 4 - 7 Foer » i@ A5 & (7 005 & > 0t 383

12



e

1.

10.

11.

12.

13.

14.

L

Shen YC, Chou CJ, Wang YH, et a. Anti-inflammatory activity of the
extracts from mycelia of Antrodia camphorata cultured with water-soluble
fractions from five different Cinnamomum species. FEMS Microbiol Lett
2004;231:137-143.

Liu DZ, Liang HJ, Chen CH, et a. Comparative anti-inflammatory
characterization of wild fruiting body, liquid-state fermentation, and
solid-state culture of Taiwanofungus camphoratus in microglia and the
mechanism of its action. J Ethnopharmacol 2007;113:45-53.

Hsiao G Shen MY, Lin KH, et al. Antioxidative and hepatoprotective effects
of Antrodia camphorata extract. JAgric Food Chem 2003;51:3302-3308.
Chen JJ, Lin WJ, Liao CH, Shieh PC. Anti-inflammatory benzenoids from
Antrodia camphorata. J Nat Prod 2007;70:989-992.

Wang GJ, Tseng HW, Chou CJ, et a. The vasorelaxation of Antrodia
camphorata mycelia: involvement of endothelial Ca(2+)-NO-cGMP pathway.
Life Sci 2003;73:2769-2783.

Lee IH, Huang RL, Chen CT, et a. Antrodia camphorata polysaccharides
exhibit anti-hepatitis B virus effects. FEM S Microbiol Lett 2002;209:63-67.
Chen CC, Shiao YJ, Lin RD, et a. Neuroprotective diterpenes from the
fruiting body of Antrodia camphorata. J Nat Prod 2006;69:689-691.

Lu MK, Cheng JJ, La WL, Lin YJ, Huang NK. Fermented Antrodia
cinnamomea extract protects rat PC12 cells from serum deprivation-induced
apoptosis. the role of the MAPK family. J Agric Food Chem
2008;56:865-874.

Cheng PC, Hsu CY, Chen CC, Lee KM. In vivo immunomodulatory effects
of Antrodia camphorata polysaccharidesin a T1/T2 doubly transgenic mouse
model for inhibiting infection of Schistosoma mansoni. Toxicol Appl
Pharmacol 2008;227:291-298.

Liu JJ, Huang TS, Hsu ML, et a. Antitumor effects of the partially purified
polysaccharides from Antrodia camphorata and the mechanism of its action.
Toxicol Appl Pharmacol 2004;201:186-193.

Hseu YC, Chen SC, Tsai PC, et a. Inhibition of cyclooxygenase-2 and
induction of apoptosis in estrogen-nonresponsive breast cancer cells by
Antrodia camphorata. Food Chem Toxicol 2007;45:1107-1115.

Burt S. Essential oils: their antibacterial properties and potentia applications
in foods--areview. Int J Food Microbiol 2004;94:223-253.

Karpanen TJ, Worthington T, Hendry ER, Conway BR, Lambert PA.
Antimicrobial efficacy of chlorhexidine digluconate aone and in
combination with eucalyptus oil, tea tree oil and thymol against planktonic
and biofilm cultures of Staphylococcus epidermidis. J Antimicrob
Chemother 2008;62:1031-1036.

Yamada P, Zarrouk M, Kawasaki K, Isoda H. Inhibitory effect of various
Tunisian olive oils on chemical mediator release and cytokine production by

basophilic cells. J Ethnopharmacol 2008;116:279-287.
13



15. Serafino A, Sinibaldi Vallebona P, Andreola F, et a. Stimulatory effect of
Eucalyptus essential oil on innate cell-mediated immune response. BMC
lmmunol 2008;9:17.

16. Mikhaeil BR, Maatooq GT, Badria FA, Amer MM. Chemistry and
immunomodulatory activity of frankincense oil. Z Naturforsch C
2003;58:230-238.

17. SaiRam M, Sharma SK, llavazhagan G Kumar D, Selvamurthy W.
Immunomodulatory effects of NIM-76, a volatile fraction from Neem oil. J
Ethnopharmacol 1997;55:133-139.

14



A. camphorata mycelia
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(Condensed with -50°C acetone/dryice)
Fermented liquid culture medium
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Identify ¥-DDL compared
with pure sample

l (Flow cytometry and QPCR)

Activation markers and cytokines
(hPB-NK cells activation)
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Number: CCMP99-RD-207

The Sudy of the Relationship between the
Chinese Medical Syndrome and Serum
Cytokinein Septic Patients (3)

Yi-chang, Su
Graduate Institute of Chinese Medical Scinece, ChinaMedical University

ABSTRACT

We have collected 95 septic patients until the end of the Novemver, and 32 of
them were unable to have complete records because they were transferred to other
hospital, coma or dead. Therefore, 63 patients had finished the completed Chinese
medical symdromes diagnosis, the measurement of cytokines, and DNA analysis. The
results revealead that the patients with CG type of IL-6 (G-572C), GG type of IL-6
(G-174C) and AA type of IL-10 (G-1082A) have a higher survival rate than other
types (p <0.05). It may be one reason for higher mortality happened to GA type
patients revealed from previous studies. We have successfully developed a rapid,
accuracy and cost-effective for genotyping many loci in the same capillary tube. These
results could be useful for human body or animal physiological and pathological
analysis.

In the animal study, we evaluated the treatment of Bai-Hu-Tang (BHT) on
KP-induced septic rats. Our results showed that the survival rate of the KP-induced
septic rats were not obviously increased after BHT administration, both in high and
low dose groups. This may be bacause the toxicity of the pathogens were to strong to
be reversed by BHT. However, the cytokine expression of IL-6 and IL-10 appeared
similar trend as we observed in previous CLP septic rats receiving BHT. It may be
considered to treat KP-induced sepsis with antibiotics and BHT in the future.
Furthermore, to advance the time of the BHT administration to the KP-induced rats
may be another consideration to seeif BHT can reverse the cytokine changes.

The Chinese medical syndromes, sex are related to the prognosis of the septic
patients, and are also related to the cytokine expression. To treat the KP-induced septic
rats with BHT can not ater the survival rate.

Keywords: Chinese Medicine; sepsis; cytokine; Klebsiella pneumoniae; prognosis



2o

‘F]'J

ol

Un\

B eke %ué;rmn;g » BRSOV AT T B
A DM G u BRI R P W DB T A
FRE S (4o i % $ﬁ; Fo) 2 &Y 2 3 HATFE
ﬁg“fﬁﬂg—f" » B Y f%”? FHmie /zl’i’ﬁ?ﬁ%‘rz{' T R =
Jﬁ°bﬂ}““?§ﬁ»*'“"k"‘ BAFPHEEFZFRBERE - ST AP
YHEEE &4ﬁﬁf%%ﬁW% Sk e FEAs
TEERAHL T

LA AR P AR P F S TR TS AR
Fiel P A FE A2 pr? FERBMED FRALLTEL LR
Bl - AR T AN FLEEEL @ A R ES 0 SR
A2 RN F Rk bR "FREHI S o P FRREE AT B A
2. A 5B %a“l‘%é’%éi’#a”réé%njéﬂ WER T % ad BA A
ARSI B R p 2 SRS A kA% F) 0T
- fﬁ&%m\éﬁpw VAR G R e

pd Aachb R s s Fa CLPR A48 2 7 Afdrce g~ &
p ﬁwrﬂﬂ (6] PF) £ F #4270 A6 L F iR s > a8 M- T
;’H"’m;)a e grE IL6 & IL10 & E v L F R MEHEEP &
& d linear regression model 4= cox proportional hazard models %%z - 4 i@ ¢
w—‘%’" FIRB R A B %R S A% ER T 5 Experimenta Biology &
Medicine #f F|4#& <X o Am A 7T B 52 A#H > AP HhiEHe LF
¥ H - pﬂ;f;éjﬁ’;} Pem e o vk 2 B (EH s o

WERFLHFR g AR LRFH ZIFKRERPR DAL

» f ERPTa o~ TR AR SRR A A B (1-4) 0 A ¢ R
fi{{ﬂ auu_]‘;r,[)ia,&m;‘ ﬂf}%'r‘]7—(5) i-’f‘% % o0ood T w AR
KA T A2 SRR o I P AR S E B R e iR e Bl rR E R RE
7 AP (6-8) o e P 0 3TN E ko MEF LILE o N FRIREE F TR b 0
B g0 N R R R e L RFIE(9, 10) B RO G e E S &
iR e w9 A L R 2 AP w4 B TRA FhRaoE &1 vz - (10,
11) -

FRD B e AR R G 0 Y g 4
PR P R AR TS B BB R ALE o
AR F TR A MR Y G B L RS pERE R TR
;ﬁ“g@ﬁqﬁg& RV v ;}mma} 1Ko ‘ml?]’f‘?ﬁﬁ "z é‘;

A S PR E Rk d (12-15) F RS R G L

\ (=1 F_&
F

N

&+



;ﬁtﬁ? B A MFF o B F AR 3 RS N A T ol 1 i B
-~ AZiE = L= ﬁuPQGN) Ak B B R A OTIRR TR A AR
0 KL e K2 et 7] 5 2 (18) « 4Bl - “9F 0 fe i § 0 R L
» RS PER A Tl A T X DFF @ T T & ¢ 45 ResABC
RmpA * RmpA2 ~ KVgAS {r KVhAS % (19-26) » F5 ¢ Mmis ed dnid L K = =

FAPRFFAFEFLIR IR wFPE RO 3§ LwFsiI e
‘}fgi‘-‘g.a-']“} F]F@27) o i F o AR FHOLBAFIFAE ZF - )
¥ Z A4S KPF28 11 2 2Lg % 7 gk B 5 CF29K > gt 4054 5] 5 7 1
5T i ) fsd e 3 A G0 AR S eRARE x 2(28-30) o 4B A 2 K T g
G Fp T B ARk sk FTes MAREFS R DB A2 LT 0 A
A48~ 7 (Sderophores) ¥4 3+ chiilfr4 1B > 2 s £ 3 B F]F A A&
ERAEERY O Fur e EaniER Y - B E & e i b
B BB 7 nfiin T o ¥ P ES A M TS ch A T4 R(31-33) o q?‘“%ﬁ
d ST mF e L @R e RE FPed|F MFF R R ARFEESF
g & R(34) -

ARGt E RO Y P ERARR T R LF TG 9 AR
K Ez 4 BFF AME AR 288 B blti pF A8 0 F
Lot ped S g d R RpRELE B LR MR S L

n;)@ﬁqg‘_@jﬂﬂ—_, Al LB RS RET o IL-6 2 1L-10 5 &
’m”a,;;-% R FugE e ged e 4F R 4 (35, 36) 5 Fla A E ?'é" g
PRI TR BN R %RELE > AR ””’F'T"F‘%'llqﬂgu REas
Befoiicd 7 F G RBLEZFEFERES Sk 2 (5% {33 o

KvhS  SA¢  Kvgs

N

RmMpA2 KvhA KvgA

rmpA @D
:- KvhR

A
RcsA RCSB\ /

l:]:‘:l" CPSqrizis P PSartie17

CPSurtr2
| Klebsiella K2 cps gene cluster |

fd @0 L e F CGA3 PR S pEA K2 b ) A Flie s A F
i o & BI(37) -

ﬂ.ﬂ.%‘ﬂa

Bl—- ~



d A pew @ st = K v fea b ehEpdg o ﬁ:fﬁ;ﬁ_’f Bop-iE 0 T 4
At int F RN RBZ i T FHW;%‘W”' "’t’ﬁ}ﬁﬁz\ TR e
o AT RO E KRR A Z P F&_&sz@ﬂwp’“; EF A% IR
Gx Aok 2 e Rl R 150 ped ER ALY 0 TR A FE
@Jjﬂzgi 126 * > ZEr % ‘f“ A\;ﬁ 75 46 A > «bév\éﬁf)& 51 « > JLAO\"H(‘ ;_u);
45 % 5 F mETF 86 4 ’m}j;_,,»,g.p Q4 > Em#ET 64 B mEF 65 4 o
Bofs AP T~ FHE g2 § & LoglL-6~LoglL-10~12 2 CV factor
Day 1, 3 B FlFZ& 23R Jm.r EEFIRS A D ARRE AT
78.6% -

AL iR (T rmg;éﬁg;ﬂ s %ﬁgﬁ%ﬁ;‘?q 20 f:‘"_,%'*‘ SNP =4 3 > 3 %

R

P R 4

e

Foo A RS RGPl A E IL-102 AR AL

3 3 6 FiE

GA| 4 0 - BT

0.429(1.000|0.600 | 7% 7% %

10| 4 | 14 | &£

AA|[ 10 6 16 -

0.500(0.400|0.467 |55 %

It A F P RFE ARAF LI B N B g R F TR AP M 2
SNP > 1% 5 Tk # i1 fr pc 2 SR PR 1S 2 kg o L 7 P’;ﬁ—d KP;;]”LMI’;&'\
E{ﬂ— &ﬁv#ﬂﬁ‘i J%EFE—/F é':’?l'sqsﬁfﬂj E{J.L E‘E/p}%m}%‘ 5¢ 0 L& .,H T ’}}3
ﬁo-}%i%ﬁﬁjiﬁv#ﬂﬂf&ﬁ:?, i‘;ﬂf%ﬁ%ﬁ’z)&ﬂlb%—%%ibﬁﬂz‘i
oo MG B R g B A LA TR RS o LA -



A A

P2 T A - #£(99.01.01-99.1231)iE 7 0 ¢ IETRA B E B 5 RSk

rﬁgu\o

N q’\g,ﬁ;ﬁugiﬁﬂ’i N j%‘ Q{b\ffmlRB %ﬁ

G IER N =Y, 0 B S RS e <y

(Z )R F2 r%%;’l%?l‘%étéﬁéffﬁﬁ 5

(Z)fck ~dic FF3 ek 100 4 > B S 5 70% =+ 70 =& -

(Z)pen RREHRE FRAL EEX2EFUF REHE 228 LF
BREGEHEITE N TeRERERRE B (7))

1 %88 @ = HEN 3B R ENIBR -
2. SRl E AL O0T o
3 R L E L4 20 TAF %L ¢ - F (LUK R (PaCO,) | 3t
32 mmHg -
4, v x TEHFcP ¢+ 312000 celdml g -]+ 4000 cellgml g band
forms>10% - (43-44)

(2 ) A dese iR o A BaB4eil > © 0 6 Bl P Jp & e 21k
B e M é_ﬁ:#‘\:ﬁrﬁ LR peR A RFRFERAEE 2
THRPARESZAFL IR PFIRIFLOE - ¥R
Il R AE I IR AT A R A B R § AT S R P
D-dimer ~ 5 ft ~ s 255 % 2% (RABAZFIRELAE B
% M A ¢ 4% E.coli ~ Kleb pneumonia~ pseudomonas ~ acinetobactor
enterobactor ~ streptococcus ~ salmonella ~ proteus mirabilis... % ) ~ ‘m
e rE o T3tk - X G APACHE Il 34 k5t~ w i B 7 #iE T
£ FEAN ¥ ebk o (45-52)

(= )ietr#EAE £ ~ &E»EF %I~ F %8k~ APACHE Score~ # * &
‘,"—ér? N l%/r’f\} A = A

(C)Resop? FRARE BFTH- 500 50T FRREDLICF
AR e A T HPM% FrFFI
WreRANFL 2 ERUTEZAFAFS% 28 T2 L
Fg R TR Ar A TF
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(~)Tota APACHE Il Score = APS Score + Age Score + Illness Score (i%
P& Knaus WA, Draper EA,Wagner DP et a.APACHE |1 a severity of
disease classification system. Critcaremed. 1985;13(10):818-829)

APACHE Il 34 s %z g w83 ¢ APACHE Il =4 i 32 5+
< FAPM o 50 FRRIRT g R B DI > 9700k R APACHE I 3=
b kS BB K BT R A R 1T - BRI o

(1 )< ¢ %dic(cardiovascular parameter of MODS score) % : 0, heart
rate= 120bpm; 1, heart rate 120-140bpm; 2,heart rate >140bpm; 3 /&
& i * intropes, dopamine#| & >3ug/kg/min; 4, lactate >5 mmol/L( i*
B Knaus WA, Draper EA Wagner DP. APACHE II: a severity of
disease classification system. Critcaremed. 1985;13(10):818-829 )
(53-56)

(L)mre et o et B % nde - f 10 cc s k%~ § EDTA &
heparin & Fuj &) e 1 g = iz 5 | ¥ 2% A4 4o (Ho 3¢ B 1500
RPM> #gw R 10 & 48 ) e (8 B~ i %“ ++-80° szl\ﬂmlm F

T o R R R A (S - AR o
7




(== )F1* ELISA 247 & m¥e jprk & Fov 7 o
F* TR N ﬁ“ /pﬁfﬂ% A TR L kR B

i E R RR M HE R 0 R & (dandards) B Atk &
(samples)+r 31| & p ’iﬁgéjﬁép\ e TR s R AR E D
PR 288 0 £ 4o r B R M hdsl (enzyme-linked polyclonal
antibody) - £ " e A B & IR A o 4r ~ ALRTIA R (substrate
solution) s #r A, engpd g B R Lmie ki St 0 RS ¥
R E R BETEGER 2 PIE o R frﬁ‘v\“f”’r fo T 01w
BBk R 2 R S (standard curve) o P PR AR E R kY
mie R ek R o Pt EE IL6 L1074 47 o

(+ = )Pz %,—‘ﬁ DNA z_ 4473 2 % [ 4z
1.6 & Ihme 2 Jo o

Bded pusde A2 L 3mb EA15ml 243 3mll
X TNE % #% (10 X TNE, 0.1 M Tris base, 10 mM EDTA, 2 M
Sodium chloride, pH 7.4)&g & ¢ » 12 3,000 rom &t~ 10 4 4
2 PRk b r = BRI 2 087%NH,Cl iR 323 > iv* 10
22044 o kAR £ 12 3,000 rpm g 10 4 45 0 2
PR Rt A 2MITNE 3 rg £ 459 o Fimbe 5 B 30
-20°Ci4 ik 20 &4 0 £33 45°CT ki 10 4 48 -

2. v w IR mie 2 kiR

4v 50 ul proteinase K (10 mg/ml)¥2 40 ul collagenase ~ 30
ul 10% SDS (Sodium dodecyl sulfate » SDS) » ¥ *+ 45°C & if
kg Y okipE b 16 B o

3. A ¥l DNA 2 55~ :

R e R 12 P PR 2 e R A B R A
phenol {= chloroform (chloroform z 3 1/25 #84% 2 isoamyl
acohol ) & %P~— =x » & = ¥ 12 3,000 rpm &< 10 4 48 > =%
Pt K2 g 10ml s g oo

4. DNA 2z T3t 4

bk bR RB-DES 0 ber £ 8 R 3 % (isopropanol) 2
¥4 1/10 2z 3 M CH;COONa (pH 5.2) » T g + & &~ # 3.
B R RARfria3 2 5] 23 DNA F B = B Bk 2 DNA
00 T T0% RFRE RS B o~ 15mL e g P oo g F

Fo% > V50 DNA > & DNA = 252% 124 » 3 5 27 72
ok L E »S5CIEHMY 2B fE
5 DNA 2. T & :



B~ 4 Pl 2. DNA 3 i 4 » 396 pl i3 B2 33 -k > 11k F
Wb g 3+ (spectrophotometer)ip £ = & DNA 2. k& > A&
260 nm ip| £ > ¥ 345 OD & - DNA ‘2 £ 15 > 1153 B 45
k#-DNA JE B3 E L 50ng/ul - #ie 7 PCRz2* o

6. PCR # 7 :

P 0.2 ML & 2 Aclts & o % Fi 4o » T A udh 0 10X
PCR & J& % e ~ 22 25 mM dNTPs (dATP ~ dTTP ~ dCTP %
dGTP)~ 1 uM 2 515 % ~ 0.2 U DNA % £ % 2 50 ng/pl 4 7]
2 DNA» R 2 I R A T 15 UL R L1
B oo Algo ¢ eare > £ 2 GeneAmp® PCR system
2700 (Applied Biosystems, Singapore)i& {7 % & f#id 4% & i o
7. 3% Po ¥ 48 (agarose gel) 7 ok
5 3l PCR A 4~ 224§ £ 477 AR £ > 30 3% 7§ % %
T
e

>

]
WRHEEIL N > DA R L 100 REFT R PEFERF L 3004 o ;
RS 20 R e 2B it ¢ 4z (ethidium bromide > EtBr)i3 ik
30 &4 0 B3 UV o Fapfe > ¥k Sk E R BT Z DNA TR
F o FEIRIE S DNA EF 2 H AR e o
8. PCR & 47 2_ ¥4 it .

ln\‘?alifj: v 02 U #paetprfe 05 U Shrimp akaline
phosphatase, SAP 3] %3 1 pL PCR & 4= 0.2 mL = A2 ficdt
SHA S RAEHAE S S 2 uLo ¥ 3TCH A ¢ ey 12
P NS TRC IS A AR R R A S 0 BNk o

9. Me B 7 F R -

R PBIEES Y EH A+ TNF-a~IL6~IL10~1L18 2 % % »
PEL G AR ARE 0 L NCBI H0F © 5 £ 2 L F1& 41~ jr
T RfpaEd ordp enig AR 5 i g > 0 B Rtuw
51+ F = 10 uM & ¥ o M- RN ERE R B I IR 1S 2
PCR A4 » 4e r e W3l T AFHF BELERLZ 1 pM
SNaPshot™ Multiplex Ready Reaction Mix i %, 5 484 & 3
uLo f i R fots > B~ 3o 8¢ i o 3 GeneAmp® PCR
system 2700 (Applied Biosystems, Singapore):& {7 £ ja 3k - ~ J&
K T 4o 5 96°C 10 4548 0 50°C 5 Fy48% 60°C 30 44t
725 0 - s T B D A°C B e
03U SAP*> 37°Cs % fa¢ 7% 3] pFF > %gis 11 75°C 15 &
LA S ey S

10. p & i £ g TAGE RS AT
9



B~ 0.9uL B 7| & # 2 9.25uL HiDi '™ formamide 2 0.1uL
GeneScan™-120 LIZ™ size standard % 4 8 & {512 f # 4 £ fw
# 7 i (Applied Biosystems, CA, USA) 4 {5 50 4 4 » GeneScan
™ 3.7 application software (Applied Biosystems, USA)A #5 -
GeneScan™-120 L1Z™ size standard # 4&4 B 1 2 LIZ™ %
kB pau i 15-2025-35-50+-62-80~110 2 120 bp >
% GeneScan ™ 3.7 application software 4 17 p¥ 5 1 ¢ % o
SNaPshot™ Multiplex Ready Reaction Mix * 1 ddATP & %_
dR6G 1 fic# A 49pE % % ¢ > ddCTP & % dTAMRA™ 12 i1 42
AYrpEL 2 ¢ > ddGTP # % dR110 ™ #c48 A 45 P55 ¢ >
ddTTP & % dROX™ i 4 > 45 P 4 = d o

S WP RERTT

(- @& HEEPHLs o B) RS EFHRER -

(z)F kb4 ~F %H* Sprague-Dawley ~ v & %8 £ A 250-300 gm
2R o PEr X BT % < 0 B E 23 200-250gm 20 B 0 AR AT
Yo kTR s RE S P (Principles of laboratory animal
care)-F B * o3& p 12/ L RHehZaa p R TG
FOEPMNERZE BRG] BRI E R o FRF %R
A %9‘?% BFEREFT P HRE ﬁlmﬁ*»‘iﬁi’“‘# + 10 % =
H,Jlgo,;n %‘:‘ @]Fﬁ%—xgﬁj#ﬁgg?ﬂ %EXE@/H%*’%FyO

(Z)F %3] KP Aipisti g (Catheterlzatlon implantation) :

RAatrmgs%nw L2 s 8 ) F> ﬁlﬁ i > 1LL ﬁdether))ﬁm [ﬂ’ﬁq—
(o LNFAIML o R e AR (R A SR
P xisd R RS MdE ¥ R g % 37.5°C~38.0°C e o LAt

MR F Y AR T AFRRTEEY > BB R
fEZ2_fexw P » T FHREIHFUE LR FHREAHFHAN
= o (57-58)

(2 ),Fié‘m* IR H G L E e R
wiE e Pg FEREBRERAMEZ FRAEZTHF T
T oot I sl es s @ v h g 4%‘)5)%—"%@ N
% b Nz 157“’1}2\ » GMP ﬁiﬁﬂ s G P Fd B ynaz &
R APET PEY BRI G 6 FES A HT RFAEL
A0 B R LEHN L g BB RS w2
Bz e LA Ge AN ERLPEE-
B LB B e R LR AN L 4 b
F1En=8) ~ ok e B HE(M=8)/ok LW HE(N=8)11 2 7 v ¥R

10



B(N=8) o BFEIEIASE 0 A AR FE SRR Sk L p £ R
B3R 05 cCm T 5 P a2 A (E o £ jF{s 6] PF A B
B BRI L AN R 6912 FRRE B 4;*37
Faths B~ g 2 ik 05cCe

(7)o BRE 2 pE 2 chart #75% 5 & Bl B > FfkE 5

(Sampling rate) = 400 Hz » | & 5 #- 5 A 2 3L e £ E ¥ ciF ep 48

CFERGREF Y CERe FEA Y RS ESR e
B 1 A Chart 4238+ 0k (7 chds vk RLPFE A S - &
Labview #7 3# 2 474238 + B R S IS F 0 R - 5% A =
B > B E - etz R+ @ (5% E peak value) s 2
A -2 b B (E 5B valeyvaue) s T b G B
#57% < 55 (SBP) & #2 7% 4756 /B (DBP) » & ¥ B4 5 o Brdic

2 o (58)

(= )mPe e e EE i 10 cc Hn ek~ 7 EDTA &
heparin & Fuse ] end it 38> = Wi P4k sk AL 4w (oo i & 1500
RPM > s pr it 10 2 48 ) B (8B n iﬁ%j‘é_%? -80°C sk 48 74
TR o R A R R A - AR

(= )im#2 gk 4~ 7(cytokine assay) © fI* ELISA & 17 & § i ik o
FHE RO ISEELAEASITE D R J#’I’;E_L_F},@ﬁibf‘:‘q_l?f’?—k
R P enH PRl o BRI &(Standards) ¢ Atk & (samples)*e 3] ¥
oo ,T;Ug BN PR TR S o R A B & i %‘r? t5 5 R 4o

£ 3 # 3 il (enzyme-linked polyclonal antibody) s £ i ,Je

% & etA o 4v » JUBTA % (Substrate solution) 16 #72) =¢ egE & €

Bl g A BIS KNS F 35‘-11&”5)%.7\
BB +=147§ Syt fE A 4T 14 3:;4'&;'5);*; 21k B 2 R & (standard
curve) > f iRy Y R R e gk kR o ENESR L6
IL10 :& 7 & 47 » (59-73)
(M)iFste LFEEA LG 9 A LR B
Rl g e A LERDAWIERE 2 EER DL R %’ﬁ
i3 RkRGE LEAEFAWESEE SR 0 JI* dringtest o
3000 rpm ehisig s T ELRH FRBALR (T M de R 2 S
FER chd & & 2 s gk e (37) -
BRI F N e o £ X i) L Y BB
& 96t PVC g & ¢ (TPP 96 flat) 2 AkFitae 4 o 13452 f’c“r
w2 F H o FR(38) 0 AR E LY ity ¢ ¢ R 0109 mg/ml =]
A #f b vz b [ ET (human extracellular matrix , HECM) (39) - #- 100
A R AR (f FE kA9 LE 2 10 B AR IR
11
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RFR ) S n i ¢ % 3T R A S5 K 48 1 o 6

% 1 fgﬁw 200 fc=t £ PBS ik = #eh 50T B2
At % R EFEF BIVFF 2002 0 01%EHE T FEY B R
15 » 4874 d > m %é#r‘n‘;':aﬂ ,,4 Jrﬂég}ﬁ‘.—f RIBEF A X rTJ,F
PERS ﬁx%éfrﬁt BhU A I St Fur 200 e hiEpE iR 7R f#
£ B50 ¥ ik 7 T8 R e

ST

J=q

2

1+

AN

=t

F1 3 #-1d % SPSS 12,0503t A 47 408l 0 1 A 45 8 % 3211 P<0.05% 77
B P EREF R a7 E AT

kA A TR A 45 A0 & A 45 (Mann-Whitney test) -

i * & * fo 7 (Mann-Whitney test) vt i3 i 82 5 = w2 B wbe 3
2o # S8k APACHE 4 8 -

i * B 21w §F 4 47 (Logistic Regression andlysis) ‘m¥e jirk 2 ~ i
% %% APACHE Il 25 .7 = 2 4p B 124 47 o

i€ * 4F 3 jF 4 17 (Multiple Linear Regression analysis) ‘s jrz % {237 f
Fooua ¥ 282 APACHEI 225+ % 3% 5 ph A (survival time) 2z 4p B
,}'} NS 1}fr o

g FRIALEHRLE - & ¥ + = 6 T(Chi - square test) » 4 47 Rz
J?—‘,,%Lt‘ fpﬁi' » e PR BT P g % P Pf'\);u\gr:bﬁé A
Fail a4 2ot aFesr v edlept o FEI 5
g * &2 fies $7(Mann-Whitney test) » #5834 % % % Paan g ¥ %gﬁﬁg}
Z_FpRE ML AT o

Rra o * B

x%

vz T3 R HAs ren s £ g2 (two way ANOVA) % ¥ % _im e i

_ﬁ,,b;ﬂ_: 5 RN P\?-:\;ﬁ::‘zi:—p"&—r m;__[LV«,IJ °

- = e > 7L
PRI g S RAEPE Y FISRITR

(- )i * 3= sM(Kaplan-Meier survival curve)is =47 4]e ~ 3 & & &

R AHE e FE AN 0 T % Log Rank test ki T w_e

CIUtHRETERFSL eI PER T2 A3 F T 300 Y

12



%~ BR

-~ IREBREFY

(—Mfﬁ%%
PR O5 o PR FHE L VAR S R
? FOF e A RS FEalke
“—’”‘“- fope —*i 63 4 v FE3E D P K E VORI ek iE 100 4 o
IfRE RS RFLRRA BN SRR A S T 70
A o

ql
4

P T A F e DNA Hipliaizs &2 62 1= o

LR S

A EHmDNAx

4

REEF

4-

¥ —PCRM#AIRDNAK & % € APCRM¥AZIHDNAK &

4-
4.

BRE BT AEILAEAYMA K HAEEBRTAELEMA R

L2 : R & i ﬁ‘?&i R & 4
%i&.#&‘.‘eiﬂ\lm{ﬁﬁ %;'c.#:‘?i Psfi &
i—%ﬁl&ﬁ; 5:-55% 5| R &
B Bt L mE EAAKM M B #i e ERLKB M
PR o AR

(=)IL-6 A& F13] 2 A 47
1. =& IL-6 A %)2 % g2
7 7 1345 Watanabe et al. (2005)¢ Terry et al. (2000)% #
22 ;ng » f11* GeneBank accession number: rs1800795, rs1800797
A IL-6 g B Flx - Hx e iE PCR 313+ (IL-6-F2 2
13



IL-6-R2 > IL-6 G-174C-F1 2 IL-6 G-174C-R1) (% 1) sz o)
At w L 129bp (Bl 2) 22 109bp (B 3) > % d |L-6-F2 &2
IL-6 G-174C-R1 % 76 2. 5 £ ;* PCR A 4 505bp (F 4) - # % &
38 PCR & 4 S B (3 A5 /0 b v L 02 BBl *L4]f5 > 2] > 5 fo
BT A7 IL-6 G-572C A FA 4 47 » & F 505 bp * £ :
CC # F14] > # & 505bp~450bp 2 B5bp # £ 4 5 GC A 717 »
450 bp{r55 bp = # B = GG AFA (M5)> ¥ - & f|*
el L3 NG PCRAY T EGTH - MAINE I o

i ¥5 IL-6 3 7 1 2 505 bp "‘EZH'J%? 0 =tdeik s G¥E
FAE S B ALGCGHEIC S 44kl GHE
2 Cor AuZFZHONPEEMEII IL-6 G596A-rl (£ + 2%
% CIT) IL-6-RL (F 2%t % CIG) £ IL-6 G-174C-r1 ( ¥
% i CIG) SiBH - MBI F fts » IL-6 G-596A-r1 -
IL-6-R1 #7 IL-6 G-174C-rl 2. 3:4 €45 &2 SNP I 4% % | &
%2 dANTPs B 6 2B 7 5 1% p # i = ¥ 7 4 2 GeneScan
R A 4TS o 17 IL-6 G-596A 2. GG £ F]73| 4 42+ ddCTP &
423 4% > 440 r:Ezﬂ_Ji,ﬁ,\—‘ﬁmA\#fp%%r’ I A IR GA &2
AA £ F13] - IL-6 G-572C 2 GG A ]3] % #& F ddCTP 2 # 2 ¢
A% > GC AT L b PF4E ! ddCTP 2 ddGTP 2 4 2. ¢ 2 ¢
A > CCATFIA L4 ddGTP A 2 ¢ % - |L-6 G-174C 2
GG AR 54 ddCTP A 4 2. ¢ % »GC A T4 5 b P
ddCTP £ ddGTP 22 2. ¢ 2 £¢ % » 4 40 = pes f & K 0
A% d Y g NI CCRAFIA S %mF > H - R 748
A IL-6 4 F]4]4r 2 PCR-RFLP % 2. 2 % % 4p e o

14



F 1~ # A7 L 472 PCR 3513 & 7

Candidate . e Amplicon
gené? PCR primer sequence (5 —3’) size (bp)
TNE- TNF-0 G-308A-F1 ctcaggactcaacacagctt 383
¢ TNF-a G-308A-R1 tctggaggaagcggtagtgg
IL-6 IL-6-F2 gccttgaagtaactgcacga 129
IL-6-R2 ccaagcctgggattatgaag
IL-6 IL-6 G-174C-F1 gggctgattggaaaccttat 109
IL-6 G-174C-R1 ctggaggctgaaccccgtcc
IL-10 IL-10 G-1082A-F2 gatgagtgatttgccctgac 473
IL-10 G-1082A-R1 gcttctgtggctggagtcta
IL-18 IL-18 G-607T-F2 tcattcaggacttccccttc 193
IL-18 G-607T-R2 ctgttgcagaaagtgtaaaaattatta
IL-18 IL-18 G-137C-F1 gagccccaacttttacggaagaaaa 264
IL-18 G-137C-R2  aggagggcaaaatgcactgg
IL-18 IL-18-F1 cctctccccaagcttacttt 676
IL-18-R1 ggggagagaatgaggaagaa
2~ A FAI L 472 SNP £ 513 B 7))
Candidate . - y sy b Lengt
gene® SNP-specific primer (5'—3’) h(bp )
TNF-a  TNF-a G-308A-rl  ctggaggctgaaccccgtcc 20
TNE-a  TNF-0 G-308A-r2 %ggtgtgtgtaggaccctggaggctgaaccccg 36
IL-6 IL-6 G-596A-r1 ggctgttgtagaactgcctggcca 24
IL-6 IL-6-R1 gttctggctctccctgtgag 20
IL-6 IL-6 G-174C-r1 gattgtgcaatgtgacgtcctttagcat 28
IL-10 IL-10 G-1082A-r1  cttactttcctcttacctatccctacttcccc 32
IL-18 IL-18 G-607T-R2 ctgttgcagaaagtgtaaaaattatta 27

IL-18 IL-18 G-137C-F1 gagccccaacttttacggaagaaaa 25

15



1 GCCTTGAAGTAACTGCACGAAATTTGAGGGTGGCCAGGCAGTTCTACAAC| 50
IL-6-F2 > A <+—H-66-596A-r1
51 AGCCIGICTCACAGGGAGAGCCAGAACACAGAAGAACTCAGATGACTGGTAG 100
C €4—H-6R1
101 TATTACCTTCTTCATAATCCCAGGCTTGGGGGGCTGCGATGGAGTCAGAG 150
«— U B6RY
151 GAAACTCAGTTCAGAACATCTTTGGTTTTTACAAATACAAATTAACTGGA 200
201 ACGCTAAATTCTAGCCTGTTAATCTGGTCACTGAAAAAAAATTTTTTTTT 250
251 TTTCAAAAAACATAGCTTTAGCTTATTTTTTTTCTCTTTGTAAAACTTCG 300
301 TGCATGACTTCAGCTTTACTCTTTGTCAAGACATGCCAAAGTGCTGAGTC 350
351 ACTAATAAAAGAAAAAAAGAAAGTAAAGGAAGAGTGGTTCTGCTTCTTAG 400
IL-6 G-174C-F1

401 CGCTAGCCTCAATGACGACCTAAGCTGCACTTTTCCCCCTAGTTGTGTCT 450

—D

451 TGCGATGCTAAAGGACGTCACATTGCACAATCITTAATAAGGTTTCCAATC 500

C < 1L -6 G-174C-r1 <

501 AGCCC 505
IL-6 G-174C-R1

Bl 1~ A IL-6 £ F] & 7](GenBank accession number: rs1800795, rs1800797)

v

Z PCR~ 1 313 2k 2h o JABIINA 5513 (28 o 40422 L a8 W 313

R AMELRBMA -
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1000 bp
500 bp

] 2+ Rcak i & 5 ¥ DNA 11 IL-6 51+ i& {7 PCR 3 7> #7 (% A % (129 bp)

R

1000 b

109 bp

3~ pos i &% 5 %12 DNA 12 IL-6 G-174C 51+ ie {7 PCR ¥ % » 71 &
# (109 bp)2 7 A B -
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1000 b

500 b 505 bp

Bl 4~ pesi g & % A %12 DNA 14 IL-6-F2 2 IL-6 G-174C-R1 51 + #}i¢ 7 PCR
¥ #7{8 2 (505 bp)2. T A W] °

° GG Gc Gc cc N

1000 b
505 b

200 bp 250 bp
55 bp

Bl 5-frn g B iﬁ 2 F]2 DNA 12 [L-6-F2 2 1L-6 G-174C-R1 31 & #+:& {7 PCR
B 75 #7197 A 4 (505 bp) £ 12 BsrBl FUfis 2 2] 15 11T 2 T A Bl % o
GG %] : 450 bp, 55bp ; GC %] : 505 bp, 450 bp, 55 bp ; CC 4] : 505 bp -
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A)JL-6 G-572C genotype: GG

IL-6 G-596A genotype: GG

15bp

IL-6  IL-6
G-572C G;596A
cc cc
25bp

20bp

. IL-6 G-596A genouge GG

.Ei!t%i!iis'arta‘ili‘iiléiiﬁ

IL-6 IL-6
G-572CG-596A
GC cCC
15bp 20bp 5bp 35bp
e o ; S A.J'L R S T
& IL 6 Lr—} 72C genotype: CC  IL-6 G-596A genotype: GG
o IL-6 IL-6
= G-572CG-596A
vos | GG CcC
“l 15bp 20bp 25bp 35bp
1 A . ZJ\A @
THE REEE B =

B 6~ J*Etﬁr 7|
(A) G-572C.GG 7]
(B) G-572C:GC 7]
(C) G-572C.CC %

| B R
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A)IL-6 G-174C genotype: GG

e cc
1 15bp 20bp 25bp 35bp 50 bp

e B
ll'r\ A ..-'A'\ | _,f\!.
B J - J

- —
10 dawidDIOSII_BOD_IL-0G- 1 74C-21_D4 faa £ ILOO-174C-21 ¢ 7 ' 10 davidB092)_BOD_ILOG-174C-21_04 fea 7 IL-0G-174C-21 7 £
ﬁl 17 dawidDNOSTSE_ROD_IL-60-174C-21_04 fea £ IL-60-174C-21 7 7 [r 1R davidOR0aZ_ROR_ILOG0-174C-21_04 fea 7 ILOG- 174C-21 7 7
Bt e s e
i ~ -~ —~ o 5 e |
B) IL-6 G-174C genotvpe: GC
,,

a0 0 50

=1 cG
| 15bp  20bp 25bp 35bp 50 bp

i ] ; fi a
> | L A A 8 A

B8 & e 7 ERC et i 7
Bl 7~ 1% feh 7% 2 e 7 pak g B K L6 A Fl2 A F1A| A 47 o
(A) G-174C: GG 4] ; (B) G-174C. GC 7] -
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2. Pt o B IL-6 2 F1A 2 % A TR 5 4 47
'1455(@;']/: 1740 i+ pr o Iﬁ_%dz IL-6 AL F]1 3] &8 % F AL FHF
FoAr o BEET A |L6G5%Af:I&GGEyWJ’m6
wa:ﬁgmﬂammiﬁubMMﬂcauGCéﬂy%
55028 CCATA (£ 3); 43 IL-6 el 2 o pF2 5
gﬂj G BB AIL-6G596A 2. F5 kT F i3
3 RER B A IL6GS572C 2 S5 K r ~ 5 L5 MR
B @2 B 230 IL-6 G-174C R M § F130 5 5 0% x4
RERD c FPRTL R L F ITRARR S FEFLEF R IL-6
G572ChCREEEF- 2 n v IL-I0H A P 2 I g A
,tm?@’ﬂ\ﬂ,zq\ﬁai%ﬁvmwﬁ "#14;IL-6 G-174C ¥ £ 3 G
CHAFDLEFIEF BT CRAFATIRY v
A IL-6 G174C L5 GRFAFMELE HEFF 0371 C2
*%Ztkﬂm&i(SchluteretaJ.,ZOOZ) y Péﬁé;x*%.ﬁ»i’ Bennermo et al.
(%Mﬁ&%Mad%@%&@%%wﬁo

%3~ pei p A F IL-6 A T2 A FI A L A T

SNP N* Genotype Allele
GG GA AA G A
IL-6 G-596A 62
1.0006;) 0.000(g 0.000g 1.000 0.000
GG GC CcC G C
IL-6 G-572C 62
0.403 35 0.274(17) 0.323;9) 0.540 0.460
GG GC CcC G C
IL-6 G-174C 62

046829  0.5323;  0.000  0.734  0.266

IN: number of samples
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(=) IL-10 A F13] # 4%
1. % % IL-10 & 712 % i1+
A7 145 Atan et al. (2005) % # =3t IL-10 o + % 3
%-1082 =% ch G—A % £ > §1* GeneBank accession number:
rs1800896 + IL-10 % # & 7| % 3+ - if PCR 31 3 (IL-10
G-1082A-F2 £ [L-10 G-1082A-R1) (# 1) %7 11 2+ 5 473 bp
(B Q)ofl* i it 358t PCRAY T &F7H - figh 7 &
R e
yp IL-10 87 92 473 bp H Eeh¥ 341 =% 5 GHE <
A>3k SNP 2 4513 |L-10 G-1082A- rl(F ré»?i{ +5CT) >
SEH - MR F RS IL-10 G-1082A-rl 2. 3':4 € 4 + & SNP
TACF ¥ k2 dNTPs- B 10 5 1% g it = tmd § 4
GeneScan #4755 % » 7 GA AFA 2 FEEE Y dICTP &
ddTTP 24 2 4 2 %=d g% » AA AFAl 2 & ddTTP 2 2 &=
d g4 40 z:EIm:&,&JﬁmA}%‘r.,‘%% ¢oaom I GG A T

1 GATGAGTGATTTGCCCTGACTATAGAGTGGCAGGGCCAAGGCAGAGCCCA 50
IL-10 G-1082A-F2 —_—

51 GGCCTCCTGCACCTAGGTCAGTGTTCCTCCCAGTTACAGTCTAAACTGGA 100
101 ATGGCAGGCAAAGCCCCTGTGGAAGGGGAAGGTGAAGCTCAAATCAAAGC 150
151 TCNNCCAGAGACTTTCCAGATATCTGAAGAAGTCCTGATGTCACTGCCCC 200
201 GGTCCTTCCCCAGGTAGAGCAACACTCCTCGCCGCAACCCAACTGGCTCT 250
251 CCTTACTTTCTACACACACACACACACACACACACACACACACACACACA 300
301 CACACAAATCCAAGACAACACTACTAAGGCTTCTTTGGGAGGGGGAAGTA 350

A

351|GGGATAGGTAAGAGGAAAGTAAGBGACCTCCTATCCAGCCTCCATGGAAT 400

IL-10 G-1082A-r1

401 CCTGACTTCTTTTCCTTGTTATTTCAACTTCTTCCACCCCATCTTTTAAA 450

451 CTTTAGACTCCAGCCACAGAAGC 473
«— 1L-10 G-1082A-R1

B 8~ % IL-10 & %] % 7](GenBank accession number: rs1800896) %2 PCR -
BTG F R o JAEIRA L33 B o S dEIRAS L AW 5 2B o

RAE SR B L -
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B 9~ Eznﬁéiz&ﬂ‘ﬂ DNA 2 IL-10 51 & & {7
bp)z. T A Bl -

(A) IL-10 G-1082A genotype: GA
=N 40

473 bp

7 PCR#{ 5 > *r 18 A 4 (473

32 | cT

15bp  20bp 25bp 35bp

Bl o mri e arm iy .-

S0 bp 62 bp

a0 a0
az7
a4 |
1|
T
a1
15 bp 20bp 25bp 35 bp S0 bp 62 bp
s |
az
08
200 _|
103 _| n % :
1 f
} A .'li J
o 4 A S -
[EE 00 071000WHITE D07_IL-100- 10824 07 7 ,.' 100 100zAa F : - CIE 00 -971000WHITE_ D07_IL-100- 1002 Aa_07 1. o1
CI oY OF1000WHITE_DOT_IL 100 10824 4_0F fas / 1L 100108254/ & I oR 07 1000WHITE_DOY_IL- 10010624 4_07 14 i n,mo =i/

O ID0VWHITE_DOT_IL-100- 1082 A st_07 taalr 11001082 m ¢ ;
2 z
B 10 ~ 1% B A 7|

(A) G-1082A: GA 4] ; (B) G-1082A: A

23
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. BT }iﬁif IL-10 A& ]3] 87 2 3 AL 7 5 4 47

wﬂzzf;wuz 17 40 =P B g,i IL-10 £ %]7) 22 2 % A 5]
e BEET OAARATAL S (2 4) d N AIFA
Jwgﬁﬁfﬂﬂﬂmﬁﬁg’ﬁHﬂD%ﬁ@%ﬁﬁiﬁﬁ
Lo VA A gt aEfEr o R /9§v\liml@?§f’“‘$&5 ) A3

TR aEE ATFATFLE o F o 23 G

RHFAFORE AR IL10PEARE A2 RS Gy 0 A
A HFAFAR €5 IL-10 04 R E (Atan et al., 2005;
Lech-Maranda et al., 2004) - :f Bif< o Jx %Jﬁ ke B i % B
2 4pfd e

2

A s
e —l»L

Th O

ey
f

)

v

%04~ poak o B IL-10 4 %2 F1 A1 2 A R

. Genotype Allele
N
GG GA AA G A
62 0.000(g 0.129 0.871(s4 0.065 0.935

IN: number of samples
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Clinical observation parameters

Sex*

Male (meanzSD)

Female (meantSD) P value’

Age (yr)
Weight (kg)

Diagnosis (n, septic shock/ severe sepsis)

Outcome (n, non-survival/ survival)

Survival day (day)
APACHE Il Score

7174 + 14.07 35
56.38 + 8.44 (3;)
30/5
16/19
14.50 + 15.98 ()
32.60 % 7.17 @z

77.57 % 9.64 (4
51.13+9.45 5  <0.05
217
12/16
10.83 £ 8.99 1)
30.98+ 7.42 5,

CV factor 3.00+ 0.93 ) 271+ 141 o,
IL-6 (pg/m) 292438+ 431207 oz~ 2203.87 + 4087.45
IL-10 (pg/mil) 370.40 + 550.35 (5 256.34 + 406.02 (5
RTEL (%) 71 (25 71 (29
27E (%) 46 (1¢) 50 (1)
M3 (%) 31 29 @

REE (%) 74 (26) 89 (25)

IEE (%) 3w 14 (4

B2RE (%) 9@ 4

B (%) 49 a7 S7 ae)

White blood cell (U/ul)
Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO;

pO.

HCO;

16340.86 + 7610.75 (355 23790.71 £ 11565.86 (5 <0.01

10.45 + 2.00 5
281.66 + 162.28 (35,
81.87 + 62.54
45.88 + 36.13 (3,
56.06+ 36.30 3,
311+ 3.40
7.32+0.16 35
35.71+ 20.76 (5
95.43 + 53.14 5
17.30 + 5.97 5

11.02 + 2.30 35,
250.33 + 113.66 (7,
53.46 + 39.53 (13,
33.35+ 25.97
68.39 + 34.35 g
242+ 1.65 3,
7.34+0.13 35
28.38 + 12.57
103.52 + 50.35 (55,
15.91 + 6.02 3¢
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Genotype survival rate ( %)

Male (meanSD)

Female (meanSD) pvalue®

TNF-0.-308 GG survival rate

0.556 0.478
(survival/ non-survival) (s i
TNF-0 -308 GA survivd rate 0.429 1000
(survival/ non-survival) T S0
IL-6 -174 GG survival rate
. . 0.636 (71 0.611 (117
(survival/ non-survival)
. <0.05
IL-6 -174 GC survival rate
. . 0.478 (1112 0.500 (s5)
(survival/ non-survival)
IL-6 -572 GG survival rate
. . 0.667 (¢3) 0.625 (10%)
(survival/ non-survival)
IL-6 -572 GC survival rate
. . 0.545 (g5 0.333 () <0.05
(survival/ non-survival)
IL-6 -572 CC survival rate
. . 0.429 (g5 0.667 (42
(survival/ non-survival)
IL-6 -596 GG survival rate
) ) 0.529 (18/16) 0.571 (16/12)
(survival/ non-survival)
IL-10 -1082 GA survival rate
i i 0.167 (1/5) 0.500 (1)
(survival/ non-survival)
IL-10 -1082 AA survival rate
) ) 0.607 (17/11) 0.577 (15/11)
(survival/ non-survival)
IL-18 -137 GG survival rate
. . 0.533 (g 0.550 (119)
(survival/ non-survival)
. <0.05
IL-18 -137 GC survival rate
. . 0.526 (10p9) 0.625 (s
(survival/ non-survival)
IL-18 -607 CC survival rate
_ _ 0.429 (34 0.667 (s3)
(survival/ non-survival)
IL-18 -607 CA survival rate
_ _ 0.583 (1410 0.526 (10/9)
(survival/ non-survival)
IL-18 -607 AA survival rate
0.333 112 -

(survival/ non-survival)

I mean + standard error

Znumber of patients.

26



%6 Rok RRALET RS AR AL AT GES 2 ML

Severity of sepsis’
Clinical observation parameters Septic shock Severe sepsis 3
(meantSD) (meantSD) pvalue
Sex (n, male/ female) 30/21 SI7
Age (yr) 74.39 £ 13.07 (5,2 74.08 + 10.62 1z,
Weight (kg) 54.63 + 9.69 (51 51.58 % 6.71 1)
Outcome 2625 2/10 <0.05
(n, non-survival/ survival)
Survival day (day) 12,69 + 13.71 g 16.00 + 11.00
APACHE |1 Score 31.84 + 7.45 gy 31.92+ 6.76 1)
CV factor 3.29 £ 0.46 (51 1.08 £ 1.55 (1) <0.0001
IL-6 (pg/ml) 3185.28 £4559.08 47y 341.43 +331.83 13y <0.0001
IL-10 (pg/ml) 378.47+532.50 5y  69.98452.73 (1,  <0.001
RITEL (%) 71 (3¢ 75 (9)
BEIE (%) 45 (23 58 (7)
mor# (%) 31 (16) 25 (3
SREE (%) 84 13 67 (g
M (%) 10 (5 0 (o) <0.05
2R (%) 6@ 8
FiE (%) 57 (29) 33 (g
White blood cell (U/ul) 19150.78 + 10245.69 51y  21781.67 + 10063.45 (12
Hemoglobin (g/dl) 10.58 + 2.07 5y 11.21 + 2.43
Platelate (1000 U/ul) 273.92 + 152.10 243.42 + 99.93
GOT (U/l) 76.78 £ 58.36 (3 30.25+8.35
GPT (U/l) 44.41 + 3501 37, 2411+ 9.85
BUN (mg/dl) 59.30% 35.74 (1) 65.30 + 37.09 19,
Creatinine (mg/dl) 2.83+2.92 s 2.67+ 2.08 1y
pH 7.33%0.14 4 7.35+0.17
pCO, 33.20 + 19.62 49 30.08+ 9.34 1)
pO, 94.95 + 47.83 40, 114.92 + 64.41 1)
HCO, 16.69 + 6.26 (40, 16.78 £ 5.01 1)
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Septic shock

Severe sepsis

Genotype survival rate () p value®
(meanxSD) (meanxSD)

TNF-0 -308 GG survival rate 0.450 0.800
(survival/ non-survival) T e
TNF-0 -308 GA survivd rate 0.636 1000
(survival/ non-survival) R o
IL-6 -174 GG survival rate 0524 0.875
(survival/ non-survival) B R
IL-6 -174 GC survival rate 0.467 0.667
(survival/ non-survival) A e
IL-6 -572 GG survival rate 0579 0.833
(survival/ non-survival) e e
IL-6 -572 GC survival rate 0.400 1000
(survival/ non-survival) e e
IL-6 -572 CC survival rate 0.471 0.667
(survival/ non-survival) Ses e
IL-6 -596 GG survival rate 0.490 0.818
(survival/ non-survival) T e
IL-10-1082 GA surviva rate 0.143 1000
(survival/ non-survival) S o
IL-10-1082 AA survivd rate 0.545 0.800
(survival/ non-survival) R e
IL-18 -137 GG survival rate

i i 0.480 (12/13) 0.875 (711)
(survival/ non-survival)
IL-18 -137 GC survival rate

) ) 0.500 (1313) 0.667 (2
(survival/ non-survival)
IL-18 -607 CC survival rate

. . 0455 (5/6) 0800 (4/1)
(survival/ non-survival)
IL-18 -607 CA survival rate

i i 0.514 (19/18) 0.833 (5/1)
(survival/ non-survival)
IL-18 -607 AA survival rate

0.333 (112 -

(survival/ non-survival)

! mean + standard error.

“number of patients.
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Outcome?!
Clinical observation parameters Non-survival Survival 3
(meanzSD) (meanSD) pvalue
Sex (n, male/ female) 16/12 19/16
Age (yr) 76.54 + 12.06 (35 72,57+ 12.81 (35
Weight (kg) 54.51 + 10.24 (35 53.67 + 8.41 (35
Diagnosts 26/2 25/10 <0.05

(n, septic shock/ severe sepsis)

Survival day (day)
APACHE Il Score
CV factor

IL-6 (pg/ml)
IL-10 (pg/ml)

12.93 + 13.56 (35

34.54 £ 7.31 (35

3.14+0.99 g

29.71 £ 6.60 (35) <0.05
2.66 + 1.26 (35

5000.88 + 5449.10 5y 846.56 * 1378.22 34, <0.0001

496.41 + 602.53 (35

178.35 £324.28 ;35  <0.05

AAE (%) 64 a9 M en

EE (%) 57 (1) 40 (14)

M43 (%) 36 (1) 26 ()

R (%) 89 (25) 74 (20)

1 (%) 7@ 9a

F2RE (%) 4 90

BE (%) 82 3) 29 (10, <0.0001
White blood cell (U/ul) 18911.07 £ 9326.12 55y  20244.57 + 10919.43 (55
Hemoglobin (g/dl) 10.67 + 2.51 (55 10.73 + 1.82 (35

Platelate (1000 U/ul) 243.78 + 159.00 (5 286.71 + 128.07 (35

GOT (U/l) 69.06 + 41.93 15, 74.17 £ 68.75 g,

GPT (U/l) 38.75 + 21.39 (o, 4173+ 39.20 5,

BUN (mg/dl) 72.82+ 44.22 1) 50.82 + 24.03 g, <0.05
Creatinine (mg/d)) 3.20% 2.37 g 249+ 3.03 35

pH 7.27+ 015 ) 7.38+ 013 <0.01
pCO, 35.48 £ 23.02 (7, 30.29 + 12.46 (3

pO, 96.76 + 53.94 1, 100.56 + 50.56 (3

HCO, 15.04 + 6.19 18.03 + 5.56 3,
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Non-survival Survival
Genotype frequency ( 4 ) p value®
(meantSD) (meantSD)

TNF-a -308 GG (%) 48 (24 52 (26,
TNF-a -308 GA (%) 57.1 42.9 5
IL-6 -174 GG (%) 37.9 w 62.1 15
IL-6 -174 GC (%) 515 47 485 6
IL-6 -572 GG (%) 36 (9 64 16)
IL-6 -572 GC (%) 52.9 o) 47.1 g
IL-6 -572 CC (%) 50 (10) 50 (10
IL-6 -596 GG (%) 45.2 2 54.8 (3
IL-10-1082 GA (%) 75 o) 25
IL-10-1082 AA (%) 40.7 s5) 59.3 (z)
IL-18-137 GG (%) 42.4 14 57.6 (9
IL-18 -137 GC (%) 48.3 14 51.7 1)
IL-18 -607 CC (%) 438 56.3 (¢
IL-18 -607 CA (%) 44.2 a9 55.8 (24)
IL-18 -607 AA (%) 66.7 333y

! mean + standard error.

number of patients.

30



28 7 FHEAER TF AR ETRABRRRIE AFAGTEF LML

Diagnosis'
Clinical observation parameters F AR E g g s
(meantSD) (meantSD) P value
Sex (n, male/ female) 25/20 10/8
Age (yr) 74.00 + 12.90 (45 75.17 + 11.92 5
Weight (kg) 53.48 + 9.40 (45, 55.44 + 8.81 (15
Diagnosis
(n, septic shock/ severe sepsis) 309 13
Outcome (n, non-survival/ survival) 18/27 10/8
Survival day (day) 13.11+ 12.72 14 12.60 + 14.93 )
APACHE II Score 32.20 + 7.77 us) 31.00 + 5.98 (35
CV factor 2.89+ 1.10 (5 2,83+ 1.34
IL-6 (pg/ml) 2477.08 + 4205.52 (42 2927.51 + 4272.04 (1)
IL-10 (pg/ml) 288.65 + 393.81 (45, 397.36 + 678.58 (15
¥ A E (%) 64 (29) 6 (1) <0.0001
i A (%) 42 (19) 00 <0.0001
R (%) 78 (35) 89 (16)
1 (%) 9 @ 6w
F2RE (%) 7@ 6w
P (%) 49 (2 61 1
White blood cell (U/ul) 20131.11 + 11006.51 45y 18453.89 + 7988.11 (15
Hemoglobin (g/dl) 10.54 + 1.94 45 11.00 % 2.58 (14
Platelate (1000 U/ul) 269.25 + 142.19 (49 265.00 + 148.27 (35
GOT (U/l) 76.09 + 61.05 (5, 64.57 + 49.17 (1
GPT (UN) 40.97 + 31.74 (3 39.33 + 34.58 35,
BUN (mg/dI) 56.50+ 30.37 (35 70.79 + 46.21 (14
Creatinine (mg/dl) 2.86 + 3.02 4 2.66 + 2.06 (35
pH 7.35+ 0.15 45 7.30+ 0.15 5
pCO, 30.35 + 16.62 (45 37.94 + 20.27 (15
pO, 98.62 + 51.92 (45, 99.50 + 52.59 (15,
HCO; 16.38 + 6.06 (13 17.48 + 5.90 5,
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FAda REAH#
Genotype survival rate () d ? p value®
(meantSD) (meanxSD)

TNF-0 -308 GG survival rate 0571 0.400
(survival/ non-survival) e e
TNF-0 -308 GA survivd rate

] ) 0.667 (/3 0.667 (21
(survival/ non-survival)
IL-6-174 GG survival rate 0.667 0.500
(survival/ non-survival) R AR
IL-6 -174 GC survival rate 0522 0.400
(survival/ non-survival) et e
IL-6 -572 GG survival rate 0.619 0.750
(survival/ non-survival) T e
IL-6 -572 GC survival rate 0.545 0.333
(survival/ non-survival) R e
IL-6 -572 CC surviva rate 0.583 0.375
(survival/ non-survival) RN e
IL-6 -596 GG survival rate 0.501 0.444
(survival/ non-survival) R e
IL-10-1082 GA surviva rate 0.086 0.000
(survival/ non-survival) e e
IL-10-1082 AA survivd rate 0.649 0.471
(survival/ non-survival) T e
IL-18 -137 GG survival rate

) ) 0.600 (15/10) 0.500 (4/4)
(survival/ non-survival)
IL-18 -137 GC survival rate

i i 0.579 (11/8) 0.400 (4/6)
(survival/ non-survival)
IL-18 -607 CC survival rate
(survival/ non-survival)
IL-18 -607 CA survival rate

A i 0.607 (17/11) 0.467 (718)
(survival/ non-survival)
IL-18 -607 AA survival rate

0.500 (/1) 0.000 (0/1)

(survival/ non-survival)

! mean + standard error.

“number of patients.
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Diagnosis
Clinical observation parameters ¥AEE #F A # ovalue®
(meantSD) (meantSD)
Sex (n, male/ female) 16/14 19/14
Age (yr) 76.17 + 13.25 (5 72.67 + 11.81 (55
Weight (kg) 52.00 + 8.74 (3, 55.91 + 9.36 (3
Diagnosis
(n, septic shock/ severe sepsis) 23 285
Outcome (n, non-survival/ survival) 16/14 12/11
Survival day (day) 12.69 + 12.27 36 13.25 + 15.10 15,
APACHE Il Score 34.53 £ 7.40 39 29.42 £ 6.35 33 <0.01
CV factor 2.87 + 112 2,88+ 1.22 3
IL-6 (pg/ml) 3412.76 + 4835.32 (25 1878.97 + 3437.36 (33
IL-10 (pg/ml) 356.43 + 413.51 (3 286.33 + 556.29 (3,
F A E (%) 97 (29) 48 (16) <0.0001
w A F (%) 47 (14) 15 (5 <0.01
R (%) 77 23 85 (28
1A (%) 7 SXE)
F2RE (%) 3w 90
PR (%) 60 (15 45 (15
White blood cell (U/ul) 18868.33 + 8516.89 (35 20364.24 + 11579.65 (33,
Hemoglobin (g/dI) 10.81 + 1.99 50, 10.61 + 2.29
Platelate (1000 U/ul) 248.27 + 143.20 (5 286.53 + 142.26 (3
GOT (U/l) 72,53 + 56.80 (35, 70.95 + 57.14 (5,
GPT (UN) 36.50 + 27.09 () 43.46 + 36.15 ()
BUN (mg/dl) 53.35% 32.85 (33 66.59 * 37.59 (57 <0.05
Creatinine (mg/dl) 2,51+ 2.00 0, 3.07 +3.31 (5
pH 7.33+ 0.16 (3 7.34+0.14 )
pCO, 32.07 + 18.84 (3, 33.10 + 17.35 (3
pO, 109.97 + 54.79 ), 88.15 + 46.97 (3
HCO; 16.61 + 6.47 (50, 16.80 + 5.58 3,
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A RE AR
Genotype survival rate () ¥ ¥ p value®
(meanxSD) (meantSD)

TNF-0 -308 GG survival rate 0.480 0.560
(survival/ non-survival) T AR
TNF-0 -308 GA survivd rate

] ) 0.400 (/3 0.857 (&)
(survival/ non-survival)
IL-6-174 GG survival rate 0.545 0.667
(survival/ non-survival) e e
IL-6 -174 GC survival rate 0.421 0571
(survival/ non-survival) S TED
IL-6 -572 GG survival rate 0571 0727
(survival/ non-survival) R TONEs
IL-6 -572 GC survival rate 0.375 0.556
(survival/ non-survival) e e
IL-6 -572 CC survival rate 0.375 0.583
(survival/ non-survival) e RN
IL-6 -596 GG survival rate 0.467 0.625
(survival/ non-survival) T T
IL-10-1082 GA surviva rate

) ) 0.167 (15 0.500 (11
(survival/ non-survival)
IL-10-1082 AA survivd rate 0.542 0.633
(survival/ non-survival) T DR
IL-18 -137 GG survival rate

) ) 0.500 (g/q) 0.667 (105)
(survival/ non-survival)
IL-18 -137 GC survival rate

i i 0.417 (5/7) 0.588 (2017)
(survival/ non-survival)
IL-18 -607 CC survival rate

_ _ 0.500 (555 0.667 (412
(survival/ non-survival)
IL-18 -607 CA survival rate

A i 0.444 (8/10) 0.640 (16/9)
(survival/ non-survival)
IL-18 -607 AA survival rate

0.500 1/ 0.000 (o)

(survival/ non-survival)

! mean + standard error.

“number of patients.



210~ ¢ FEA Th AR BTREEFRE AT AT AL

Diagnosis
Clinical observation parameters PO 4 & A H s
(meantSD) (meantSD) P value
Sex (n, male/ female) 11/8 24120
Age (yr) 72.68 + 13.92 (1 75.05 + 11.97 (44
Weight (kg) 54.18 + 6.88 (19 53.98 + 10.14 (4
Diagnosis
(n, septic shock/ severe sepsis) 103 309
Outcome (n, non-survival/ survival) 10/9 18/26
Survival day (day) 9.80 £ 9.56 (19 14.67 + 15.06 (35,
APACHE II Score 33.74 £ 6.62 (19 31.05 + 7.46 (4
CV factor 3.11+0.85 g 277+ 1.28 1y
IL-6 (pg/ml) 3469.06 + 4793.88 (16 2286.05 + 3951.80 (43
IL-10 (pg/ml) 341.26 + 426.27 (14 310.40 + 521.24 (44
F &% (%) 100 (19) 59 (2¢) <0.0001
¥ A E (%) 74 (14) 36 (16) <0.01
R (%) s 82 an
IMEE (%) 16 3 50
e (%) 0 (o) 9 (g <0.05
P (%) 58 (1) 50 22

White blood cell (U/ul)
Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO;

PO,

HCO;

21856.32 + 13612.51 (19

10.24 + 2.05 1)
277.84+ 174.02 1)
68.63 + 62.69 (g
33.82+21.22 )
56.79+ 24.97 15,
2.46 + 1.43 )
7.29+ 0.16 )
33.37 +22.10 g
94.45 + 58.49 14
15.18  6.54 (1)

18700.00 + 8234.20 (44

10.90 + 2.17 4
263.67 + 128.27 45
72.46 + 55.24
4251+ 35.30 (35,
61.94 + 39.49 5
2.95 + 3.18 (4
7.35+ 014 4y,
32.24+ 15.96 41
100.88 + 48.84 (4,
17.40 + 5.66 1y,
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& & #FE E A

Genotype survival rate () p value®
(meanxSD) (meanxSD)

TNF-0 -308 GG survival rate 0.467 0.543
(survival/ non-survival) S R
TNF-0 -308 GA survivd rate 0.500 0.750
(survival/ non-survival) e R
IL-6-174 GG survival rate 0.444 0.700
(survival/ non-survival) e R
IL-6 -174 GC survival rate 0.500 0.478
(survival/ non-survival) e I
IL-6 -572 GG survival rate 0.500 0733
(survival/ non-survival) e R
IL-6 -572 GC survival rate 0.400 0.500
(survival/ non-survival) e e
IL-6 -572 CC surviva rate 0.500 0.500
(survival/ non-survival) e e
IL-6 -596 GG survival rate 0.474 0.581
(survival/ non-survival) Sen T
IL-10-1082 GA surviva rate 0.000 0.500
(survival/ non-survival) AR e
IL-10-1082 AA survivd rate 0.600 0.590
(survival/ non-survival) e S
IL-18 -137 GG survival rate

i i 0.545 (6/5) 0.591 (13/9)
(survival/ non-survival)
IL-18 -137 GC survival rate

_ _ 0.375 (35 0.571 (1219
(survival/ non-survival)
IL-18 -607 CC survival rate

. . 0571 (413) 0556 (5/4)
(survival/ non-survival)
IL-18 -607 CA survival rate

) ) 0.400 (45 0.606 (2013)
(survival/ non-survival)
IL-18 -607 AA survival rate

0.500 (1 0.000 (o3

(survival/ non-survival)

! mean + standard error.

“number of patients.
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AL FE A A RRARRRE - ATIUGAT LN

Diagnosis'
Clinical observation parameters F A A F 1 ovalue®
(meantSD) (meantSD)
Sex (n, male/ female) 26/25 93
Age (yr) 76.27 + 11.55 (5;)° 66.08 + 13.70 (15, <0.05
Weight (kg) 53.96 + 9.11 sy 54.40 + 9.96 (15,
Diagnosis
(n, septic shock/ severe sepsis) 438 8
Outcome(n, non-survival/ survival) 25/26 3/9
Survival day (day) 13.00 + 13.89 (5, 12.33+ 10.40 4
APACHE Il Score 31.96 + 7.05 5, 31.42 +8.39 (1)
CV factor 2.88+ 1.13 sy 2.83+ 1.34 4y
TNF-a (pg/ml) 54.51 + 57.53 (3 60.51 + 51.66 (q)
IL-6 (pg/ml) 2547.86 + 4244.11 (47 2837.97 + 4164.81 (15
IL-8 (pg/ml) 428.16 + 686.15 (3 1057.26 + 1232.46
IL-10 (pg/ml) 304.42 + 492.23 (s 384.70 + 500.00 (1,
IL-18 (pg/ml) 681.42 + 337.84 3y 757.06 + 436.63 (g
RITEL (%) 69 (35 83 (19
BAYEL (%) 45 23) S8
Mo E (%) 29 (15) 33 @
= (%) 10 (5 00 <0.05
P2EE (%) 4 17
B e (%) 65 (33 00 <0.0001
White blood cell (U/ul) 20777.45+ 10237.82 ;) 14868.33 + 8904.78 (15
Hemoglobin (g/dI) 10.53 + 2.26 (s 1142+ 1.41 1y,
Platelate (1000 U/ul) 273.28 + 140.83 (s 246.08 + 154.58 1,
GOT (Ul 73.60 + 57.31 5, 61.67 + 54.36 5
GPT (U/l) 43.24 + 34.64 (3 27.13+15.37 5
BUN (mg/dl) 61.88+ 35.64 4y, 54.22 + 37.49
Creatinine (mg/dl) 259+ 1.91 sy 3.70+4.92 1)
pH 7.32+ 0.14 4 7.38+0.18 1)
pCO, 33.76 + 19.02 (49 27.83+ 12.69 (15,
pO, 99.97 + 47.96 (4, 94.42 + 66.28 (15,
HCO; 16.85 + 5.89 (49 16.13 + 6.56 (1)
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Genotype survival rate () U U p value®
(meanxSD) (meanxSD)

TNF-0 -308 GG survival rate 0.476 0.750
(survival/ non-survival) cerm s
TNF-0 -308 GA survivd rate 0.625 0.750
(survival/ non-survival) e e
IL-6 -174 GG survival rate 0.501 0714
(survival/ non-survival) I SR
IL-6 -174 GC survival rate 0.429 0.800
(survival/ non-survival) ST S
IL-6 -572 GG survival rate 0.619 0.750
(survival/ non-survival) R e
IL-6 -572 GC survival rate 0.333 0.800
(survival/ non-survival) U e
IL-6 -572 CC survival rate 0.471 0.667
(survival/ non-survival) e e
IL-6 -596 GG survival rate 0.500 0.750
(survival/ non-survival) e e
IL-10-1082 GA surviva rate 0.286 0.000
(survival/ non-survival) e e
IL-10-1082 AA survivd rate 0.535 0.818
(survival/ non-survival) T R
IL-18 -137 GG survival rate

) ) 0.519 (14113 0.833 (51
(survival/ non-survival)
IL-18 -137 GC survival rate

. . 0.478 (11/12) 0.667 (412)
(survival/ non-survival)
IL-18 -607 CC survival rate

) ) 0.538 (75 0.667 (21
(survival/ non-survival)
IL-18 -607 CA survival rate

i i 0.500 (17/17) 0.778 (712)
(survival/ non-survival)
IL-18 -607 AA survival rate

0.333 (112 -

(survival/ non-survival)

! mean + standard error.

“number of patients.
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L1200 TR Tik HTRARERE AT EES 2P ML

Diagnosis'

Clinical observation parameters & B £ 3

(meanzSD) (meanzSD) pvalue
Sex (n, male/ female) 14 34/24
Age (yr) 70.60 + 13.98 52 74.66 + 12.46 (g5
Weight (kg) 55.80 + 11.24 5, 53.89+ 9.17 (5
Diagnosls 50 46/12 <0.001
(n, septic shock/ severe sepsis)
Outcome (n, non-survival/ survival) 2/3 26/32
Survival day (day) 3.50 + 2.50 (3 13.65 * 13.79 (34) <0.05
APACHE Il Score 38.20 £ 4.31 5 31.31£7.28 s  <0.05
CV factor 3.40+ 0.49 2.83+ 1.21 (5
IL-6 (pg/ml) 690.15 * 461.861 (3 2709.55 + 4316.26 55y <0.01
IL-10 (pg/ml) 230.58 + 168.61 5 327.39 + 512,50 (s,
RATEL (%) 80 (4 71 4y
BITEL (%) 40 (5 48 (29
Mmor#y (%) 60 (3 28 (16
F B (%) 100 s 79 (a6) <0.001
e (%) 0 (0) 7 ) <0.05
FEE (%) 40 ¢ 53 @y
White blood cell (U/ul) 23112.00 + 8343.65 55 19353.62 + 10358.32 (55
Hemoglobin (g/dl) 9.16 + 1.43 (5 10.83 + 2.16 (5
Platelate (1000 U/ul) 326.00 + 12657 (5 262.93+ 144.32 5
GOT (U/l) 52.33+22.40 4 73.36+ 42.29 (3
GPT (U/l) 21.00+ 9.82 4 42.29 + 3351 (4,
BUN (mg/dl) 37.67+3.09 (3 61.96 +36.74 43y <0.001
Creatinine (mg/dl) 1.92 + 0.65 5 2.88+ 2.88 (5
pH 7.2110.06 5 7.34 1 0.15 (54) <0.01
pCO, 24.80+ 9.15 5 33.29+ 18.54 (5
pO, 69.32 + 37.45 101.52 + 52.43 (5,
HCO, 12.84+ 6.06 5 17.05+ 5.91 (5
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& mEE gy
Genotype survival rate () - * p value®
(meantSD) (meantSD)
TNF-0 -308 GG survival rate 0.500 0522
(survival/ non-survival) e e
TNF-0 -308 GA survivd rate 1000 0.636
(survival/ non-survival) o R
IL-6-174 GG survival rate 0.000 0.667
(survival/ non-survival) s T
IL-6 -174 GC survival rate 1000 0.433
(survival/ non-survival) o I
IL-6 -572 GG survival rate
. . 0.500 (o) 0.667 (147
(survival/ non-survival)
IL-6 -572 GC survival rate
. . 1.000 (10) 0.438 (79 <0.05
(survival/ non-survival)
IL-6 -572 CC survival rate
. . - 0.500 (10/10)
(survival/ non-survival)
IL-6 -596 GG survival rate
i i 0.600 (32) 0.544 (31/26)
(survival/ non-survival)
IL-10 -1082 GA survival rate
i i 1.000 (1/0) 0.143 (1/6)
(survival/ non-survival)
IL-10 -1082 AA survival rate
) ) 0.500 (21 0.600 (30/20)
(survival/ non-survival)
IL-18 -137 GG survival rate
i i 0.667 (2110) 0.567 (17/13)
(survival/ non-survival)
IL-18 -137 GC survival rate
i i 0.500 (1) 0.519 (14/13)
(survival/ non-survival)
IL-18 -607 CC survival rate
) ) 0.000 g1 0.600 (g5
(survival/ non-survival)
IL-18 -607 CA survival rate
i i 0.750 (311) 0.538 (21/18)
(survival/ non-survival)
IL-18 -607 AA survival rate
- 0.333 (119

(survival/ non-survival)

! mean + standard error.

“number of patients.
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#1130 Fmal (A HRARELE BTG AT LML

Diagnosis'
Clinical observation parameters KERE £ZEE 3
(meanzSD) (meanzSD) pvalue
Sex (n, male/ female) 31 32/27
Age (yr) 82.50 + 2.69 (42 73.78 + 12.86 (59 <0.01
Weight (kg) 52.75+5.93 ¢ 54.13 + 9.45 5
Diagnosis
(n, septic shock/ severe sepsis) . 4t
Outcome (n, non-survival/ survival) 13 27132
Survival day (day) 15.00 + 0.00 ) 12.85 + 13.80
APACHE II Score 30.00 + 5,52 4 31.98 + 7.42 5
CV factor 2,75+ 1.09 ¢ 2,88+ 1.18 59
TNF-a (pg/ml) 33.32+ 17.56 58.37 + 58.54 (3
IL-6 (pg/ml) 3141.70 + 4887.62 (4 2567.97 + 4175.15 (55
IL-8 (pg/ml) 353.78 + 287.43 4 593.70 + 920.27 (34,
IL-10 (pg/ml) 264.81 + 192.46 323.43 + 508.54 (g,
IL-18 (pg/ml) 542.18 + 393.09 (4 715.80 + 356.19 (34,
RATEL (%) 75 (3 71 4
EoEL (%) 25 ) 49 59
i A (%) 0 32 (19) <0.0001
R (%) 30 3 83 9)
& (%) 0 8 (s <0.05
P (%) 50 (3 53 (a1
White blood cell (U/ul) 14317.50 + 7468.60 5y 20013.56 + 10326.48 (5q
Hemoglobin (g/dl) 10.80+ 1.31 (4 10.69 + 2.20 (5o
Platelate (1000 U/ul) 272.75 + 143.49 267.69 + 144.02 (s5
GOT (U/1) 52.00 £ 0.00 () 72.17 £57.71 355  <0.0001
GPT (U/I) 28.00 £ 0.00 () 40.71 £33.01 45y <0.0001
BUN (mg/dl) 58.00+ 37.84 4 60.72 + 35.93 (45)
Creatinine (mg/dl) 1.85+ 0.85 4 2.87 + 2.85 59
pH 7.46+0.13 4 7.32+0.15
pCoO; 22.25 £ 4.87 (4 33.32£18.47 (57 <0.05
pO, 126.50 + 83.20 4 96.94 + 48.62 ;)
HCO, 1550 + 4.72 4 16.79 + 6.11 57,
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miE RI£ 5
Genotype survival rate () - * p value®
(meantSD) (meantSD)
TNF-a -308 GG survival rate
. . 0.750 (3) 0.500 (2313
(survival/ non-survival)
. <0.001
TNF-a -308 GA survival rate
i . - 0.667 (gu)
(survival/ non-survival)
IL-6-174 GG survival rate 0.500 0.630
(survival/ non-survival) R DA
IL-6 -174 GC survival rate 1000 0.452
(survival/ non-survival) e e
IL-6 -572 GG survival rate 1000 0.625
(survival/ non-survival) o T
IL-6 -572 GC survival rate 0.500 0.467
(survival/ non-survival) S S
IL-6 -572 CC surviva rate 1000 0.474
(survival/ non-survival) o S
IL-6 -596 GG survival rate 0.750 0534
(survival/ non-survival) e e
IL-10 -1082 GA survival rate
i i 1.000 (2/0) 0.143 (1/6)
(survival/ non-survival)
IL-10 -1082 AA survival rate
_ _ 0.667 (2 0.588 (30121)
(survival/ non-survival)
IL-18 -137 GG survival rate
. . - 0576 (19/14)
(survival/ non-survival)
IL-18 -137 GC survival rate
_ _ 1.000 (3 0.480 (12113)
(survival/ non-survival)
IL-18 -607 CC survival rate
) ) - 0.563 (9r7)
(survival/ non-survival)
IL-18 -607 CA survival rate
i i 0.750 (311) 0.538 (21/18)
(survival/ non-survival)
IL-18 -607 AA survival rate
- 0.333 (119

(survival/ non-survival)

! mean + standard error.

“number of patients.
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#2140 FHA THE ) HRARELE BTG ESLAM L

Diagnosis'
Clinical observation parameters B e E B 5
(meantSD) (meanzSD) pvalue
Sex (n, male/ female) 17/16 18/12
Age (yr) 78.67 +10.78 (33)2 69.57 * 12.82 (3 <0.01
Weight (kg) 54.04 + 9.31 (35 54.05 + 9.24 (5
Diagnosis
(n, septic shock/ severe sepsis) 2914 228
Outcome
(n, non-survival/ survival) 2910 525 <0-0001
Survival day (day) 12.96 + 14.41 35 12.80+ 857
APACHE |1 Score 32.79+ 7.52 3 30.83 % 6.96 (3
CV factor 3.09+ 1.00 2.63+ 1.30 (3
TNF-a (pg/ml) 48,52 + 38.00 (3 65.79 + 73.06 (17,
IL-6 (pg/ml) 3566.99 + 4944.75 (3 1613.63 + 3027.21 (g
IL-8 (pg/ml) 513.58 + 775.92 (33 645.64 + 1000.24 (17,
IL-10 (pg/ml) 391.80 + 555.00 (35 240.42 + 403.91 (3,
IL-18 (pg/ml) 662.40 + 316.46 (33 720.14 + 418.45 17,
RTE (%) 67 (22 77 (23
EE (%) 95 (19 40 (15
Mo E (%) 33 ) 27 g
F B (%) 100 (33) 60 (13) <0.0001
IiEE (%) 60 105
2R (%) 6 e

White blood cell (U/ul)
Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO;

PO,

HCO,

19253.33 + 9152.37 (33

10.95 + 2.41 g
243.84 + 138.33 (3,
65.68 + 47.29 14
41.27 £ 29.94 )
67.64+ 41.26 s,
2.60 + 2.07
7.30+0.15
36.56 + 22.30 (3
97.49 + 52.66 (3
16.58 + 6.32 (3

20090.33 + 11344.47 4
1043+ 1.79 5,
293.80 + 145.43 (3,
78.24 + 65.56 17,
39.67 + 35.03
53.36 + 28.32 5
3.02+3.38
7.37+ 014
28.21 + 10.20
100.41 + 51.47 ()
16.84 + 5.70
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B e#E £ 5 5
Genotype survival rate () - * p value®
(meanxSD) (meantSD)

TNF-0 -308 GG survival rate 0.310 0.810
(survival/ non-survival) TR S
TNF-0 -308 GA survivd rate

_ _ 0.250 (173 0.875 (73
(survival/ non-survival)
IL-6-174 GG survival rate 0.950 0.882
(survival/ non-survival) e s
IL-6 -174 GC survival rate 0.333 0.750
(survival/ non-survival) ARG e
IL-6 -572 GG survival rate 0273 0.929
(survival/ non-survival) e e
IL-6 -572 GC survival rate 0.200 0.857
(survival/ non-survival) e e
IL-6 -572 CC surviva rate 0.417 0.625
(survival/ non-survival) Senem T
IL-6 -596 GG survival rate 0.303 0.828
(survival/ non-survival) o e
IL-10-1082 GA surviva rate

) ) 0.167 (15 0.500 (11
(survival/ non-survival)
IL-10-1082 AA survivd rate 0.333 0.852
(survival/ non-survival) e e
IL-18 -137 GG survival rate

) ) 0.250 (41 0.882 (152
(survival/ non-survival)
IL-18 -137 GC survival rate

i i 0.353 (6/11) 0.750 (913)
(survival/ non-survival)
IL-18 -607 CC survival rate

_ _ 0.250 (275 0.875 (713)
(survival/ non-survival)
IL-18 -607 CA survival rate

) ) 0.318 (7/15) 0.810 (17/4)
(survival/ non-survival)
IL-18 -607 AA survival rate

0.333 (112 -

(survival/ non-survival)

! mean + standard error.
“number of patients.



Bk FIA A BB R Ap B ALA 44
% 15~ TNF-a (-308) 2 F14] 82 ok B3 45 T2 4p B 42

Clinical observation parameters Genotype’ 3
GG (mean1SD) GA (meantSD)  pvalue

Sex (n, male/ female) 28/22 715

Age (yr) 77.02 + 1142 (5° 69.33 + 15.91 1y

Weight (kg) 54.26 % 9.13 ) 57.67 £ 9.01 (1)

Diagnosis(n, septic shock/ severe sepsis) 40/10 1171

Outcome (n, non-survival/ survival) 24126 4/8

Survival day (day) 14.08 £ 14.24 (3, 6.00 + 3.74 4 <0.05

APACHE Il Score 32,62 +7.18 5 31.33+7.90 (1)

CV factor 2.88+ 1.20 3.08 + 1.04 (1)

TNF-a (pg/ml) 51.92 + 56.90 53 74.44 % 49.41

IL-6 (pg/ml) 2307.91+4009.13 47y  4121.24 + 4796.03 (1,

IL-10 (pg/ml) 307.87 + 486.26 (s 395.67 + 522.40 (1,

ROTEL (%) 72 (3 [EJC

BE (%) 50 (25) 42 )

53 (%) 30 (15) 33

RHE (%) 86 (a3 67 @

1A (%) 8 8w

KE (%) 8 ) 0 (o) <0.05

B (%) 58 29 B

White blood cell (U/ul)
Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO2

pO2

HCO3

20513.80 + 10848.49 s
10.78 % 2.13 (5
265.73 + 145.93 45
77.75 % 60.03
44,60 + 33.45 (3,
60.85 + 38.28 ()
251+ 1.89 (5
749+ 0.15 45,
32.56 + 19.04 (45,
105.66 + 55.26 (45
16.86 + 5.88 (45,

17698.33 + 6936.89 (15

11.25+ 2.16 (12)

299.67 + 130.98 (12

50.13+ 37.63 5
27.18+ 26.10 (1
58.89 + 23.66 (q)
423+ 479 1y
7.31+0.14 1)
3542+ 13.25
80.00 + 29.94
17.48+ 659

'mean + standard error.

number of patients.
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% 16~ 1L-6 (-572) # 7121 &2 Tk B4 12 47 M 12

Clinical observation Genotype"
3
parameters GG (meaniSD)  GC (mean%SD) CC (meantSD)  Pvalue
9/16 11/6 14/6 <0.05

Sex (n, male/ female)
Age (yr)

Weight (kg)
Diagnosis

(n, septic shock/ severe sepsis)

Outcome

(n, non-survival/ survival)
Survival day (day)
APACHE Il Score

CV factor

IL-6 (pg/ml)

IL-10 (pg/ml)

73.76 £ 13.23 (5
52.55 + 8.78 ()

19/6

9/16

12.78 + 1151
3168+ 7.19 s
272+ 1.34
890.63 + 242555 (5,
231.26 + 503.16 (5,

78.00 + 11.01 (17,
57.53 + 11.32 17,

15/2

9/8

14.11 + 14.49
30.53 + 6.95 1
3.18+0.38 1
4054.90 + 5022.83 17,
362.87 + 486.31 (17

7235+ 12.74
52.70 + 7.04

17/3

10/10

12.00 + 14.30 4y,
33.35+ 7.70 ¢
2.95+1.20

3290.90 + 4422 .38 (5,
406.82 + 480.64 (5

SRITEL (%)
BT (%)
1Mo E (%)
SREE (%)
IR (%)
PEEE (%)
FHEE (%)

47 g

60 (1
20 (4

White blood cell (U/ul)
Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/1)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO2

pO2

HCO3

19048.00 + 6808.88 (5 21474.12 + 9010.68 (17) 18165.50 + 13775.67 (0,

9.96 + 1.64
284.79 + 137.70 5,y
7356 + 65.11 (g
40.16 + 32.13
62.14 + 30.33 )
2.68+2.15
7.34+0.16 5
32.13+19.33
108.98 + 59.17 (54
16.72 % 6.25 1

1153+ 2.18 1y,
301.00 + 180.52 (17,
47.25 + 27.96 1
30.40 + 25.74 4,
60.38 + 41.36 15,
312+ 4.13 )
7.32+0.15 1)
32.00+ 19.51 4y,
90.06 + 44.26 17,
16.62 + 5.98 17,

10.96 + 2.42 1,
211.20 + 88.53
89.93 + 61.78 5,
48.00 + 36.05 (1
61.11 + 35.38 1)
279+ 1.93
7.34+0.13
3320+ 1557
96.90 + 48.12 )
16.65 + 5.95

! mean + standard error

“number of patients.
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217~ 1L-6 (-174) # 712 22 sk B4 12 4R M 12

Clinical observation parameters Genotype 3
GG (mean1SD) GC (meantSD) pvaue

Sex (n, male/ female) 11/18 23/10 <0.05

Age (yr) 72.41 + 11.33 09° 76.27 + 13.53 (3

Weight (kg) 53.84 + 8.90 () 54.07 + 9.69 (33

Diagnosis(n, septic shock/ severe sepsis) 21/8 30/3

Outcome (n, non-survival/ survival) 11/18 17/16

Survival day (day)
APACHE Il Score
CV factor

TNF-a (pg/ml)
IL-6 (pg/ml)

IL-8 (pg/ml)
IL-10 (pg/ml)
IL-18 (pg/ml)

16.73 + 15.76 1y,
30.93 + 7.70
272+ 1.39
48.47 + 46.14 (1)
1921.43 + 3654.35 ()
633.11 + 960.23 (15,
290.32 + 509.98 ()
801.13 + 418.05 (1,

10.47 + 11.25 17,
32.76 + 6.97
3.09+0.79 3
59.03 + 59.87 (¢,

3234.29 + 4604.43 (32

542.53 + 842.88 g
353.57 + 484.42 (33,
654.43 + 328.20 g

SRITEL (%)
BT (%)
1M53E4 (%)
REE (%)
Az (%)
P2EE (%)
PBEE (%)

72 21)
38 (1)
31
76 (22
7@
7@
41 (1

70 (23
58 (19)
30 (19)
85 (28

64 (1)

White blood cell (U/ul)

Hemoglobin (g/dl)

Platelate (1000 U/ul)

GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO2

pO2

HCO3

21147.93 + 11547.35 (59 17917.58 £ 8551.74 (33

10.49 + 2.11 )
296.32 + 152.72 (35
57.44 + 53.84 1
34.64 + 31.31
60.47 + 29.77 14
3.10 £ 351
7.34+0.15
3152 + 17.42
91.50 + 46.96 (7
16.50 + 6.00 (7,

10.91+2.21 g
238.76 + 129.32 (3
82.95 + 56.92 ()
4471 + 3347 3y
59.61 + 39.67 (31
2.61+1.92 g
7.33+0.15
33.21+ 18.82 g
106.21 + 55.35 (35,
16.81 + 6.14 g5

! mean + standard error.

“number of patients.
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% 18 ~ IL-10(-1082) z& *1 2] & fik L% 4p 12 4P B 1

Clinical observation parameters Genotype 3
GA (meanzSD) AA (meantSD) pvaue

Sex (n, male/ female) 6/2 28/26

Age(yr) 78.25 + 9.96 ° 73.91+ 12.96 (54

Weight (kg) 54.25+ 7.26 g 53.92 + 9.60 (54

Diagnosis(n, septic shock/ severe sepsis) 711 44/10

Outcome (n, non-survival/ survival) 6/2 22/32

Survival day (day) 19.33+ 15.04 (5 11.18 + 12.57 5

APACHE Il Score 37.13£4.54 (5 31.13 £ 7.40 (54 <0.05

CV factor 3.00+0.87 291+ 1.16 (5

TNF-a (pg/ml) 68.36 + 51.51 () 54.27 + 57.16 (33

IL-6 (pg/ml) 3566.72 + 4809.32 5  2498.41 + 4141.14 (s

IL-8 (pg/ml) 989.56 + 1223.19 480.65 * 759.92 (33,

IL-10 (pg/ml) 471.07 £ 495.21 g 302.19 + 494.18 (54

IL-18 (pg/ml) 830.95 + 363.35 (7 670.33 + 357.63 (33

SRITEL (%)
BT (%)
1M53EY (%)
REE (%)
Az (%)
P2EE (%)
PHEE (%)

88 (7
75 ()
50 (4)
88 7
13 3
13 (3
75 ()

White blood cell (U/ul)

Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO2

pO2

HCO3

17025.00 + 6674.72 (g

11.06 + 257 5
260.13+ 149.71 5
60.00 + 37.97 5,
25.67 + 14.50
61.86 + 38.14
3.76+281 4
7.29+0.18
28.38+ 9.43 4
104.25 + 41.84
15.73+ 5.04 4

19784.63 + 10568.87
(54
10.66 + 2.10 (s
165.94 + 142.46 (s,

73.48 +59.29 4,
42.03 + 34.39 4
59.63 + 35.82 5

270+ 2.76 5y

7.34+0.14
33.08+ 19.15 (s
98.88 + 53.64 (s,
16.81+ 6.21 sy

! mean + standard error.

“number of patients.
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219 1L-18 (-607) 4 14| &2 Teh L% 47 1R 2 4p B 12

Clinical observati et Genotype’
inical observation parameters
P CC (meaniSD) CA (meanzSD) AA (meanzSD)
Sex (n, male/ female) 7/9 24/19 3/0
Diagnosis
11/5 37/6 3/0
(n, septic shock/ severe sepsis)
Outcome
719 19/24 2/11
(n, non-survival/ survival)
APACHE Il Score 3156+ 7.79 (1) 31.93+7.42 4, 33.33+3.09 5

TNF-a (pg/ml)
IL-6 (pg/ml)
IL-8 (pg/ml)
IL-10 (pg/ml)
IL-18 (pg/ml)

61.83+ 5831 5,
668.70 + 1009.40 (15,
145.47 + 129.76
251.08 + 565.85 (1)
858.31 + 293.20 (5

57.17 + 57.57
3468.42 + 4837.35 (4,
672.54 + 955.31 (3,
365.65 + 479.98 (45,
667.41 % 370.95 3,

3198+ 25.03 ¢

1562.39 + 1812.28
179.89 + 120.70 5
115.49 + 97.73
763.00 + 310.71 5

SROEL (%)
B (%)
M53Es (%)
SRR (%)
Iz (%)
P2RE (%)
FHEE (%)

83 (19
63 (19)

65 (29)
42 15
23 (19

67 (5

White blood cell (U/ul)
Hemoglobin (g/dl)
Platelate (1000 U/ul)
GOT (U/l)

GPT (U/l)

BUN (mg/dl)
Creatinine (mg/dl)
pH

pCO2

pO2

HCO3

19273.75 + 7288.83 15,
10.47 + 2.46
246.63 + 112.72 (1)
53.83+ 38.79
2918+ 11.87 1y,
73.50 % 32.00 4y,
319+ 2.40 44
7.30+0.14 45
30.53 + 10.46 45,
111.84 + 61.72 5
1515+ 4.14 ¢

19850.93 + 11217.94 (4
10.75+ 1.94 45
281.50 + 153.12 4y,
76.54 + 61.20
44.00 + 37.28 (3
56.81 + 36.52
2,68+ 2.90 4
7.35+0.16 ¢y
3252+ 20.11 4y,
94.43 + 47.78 )
16.95+ 6.33 4y,

14200.00 + 5477.83 4,
1150 £ 3.24
135.67 + 2.87
56.00 + 2.00
3100+ 17.00 ¢
53.33+ 35.80 4
327+283
7.31+0.05 4
41.00 + 18.46
110.67 + 4861
20.33+8.18 4

! mean + standard error

“number of patients.
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% 20~ IL-18 (-137) 8 7121 2 oA B4y 42 4 B 12

Clinical observation parameters Genotypel 3

GG (mean#SD) GC (mean1SD) p value
Sex (n, male/ female) 14/19 20/9 <0.05

Age (yr) 73.33 + 11.57 (55° 75.76 + 13.76 ()

Weight (kg) 51.48 £ 8.22 (33, 56.79 £ 9.70 (39) <0.05

Diagnosis (n, septic shock/ severe sepsis) 25/8 26/3

Outcome (n, non-survival/ survival) 14/19 14/15

Survival day (day) 13.21+ 10.76 (14 12.64 + 15.86 (14

APACHE Il Score 32.52 + 7.47 (3 3121+ 7.21 ()

CV factor 273+ 1.29 5 3.14 + 0.86 ()

TNF-o (pg/ml) 38.71 + 27.38 (1) 65.10 + 65.06 (3

IL-6 (pg/ml) 1912.53 + 3871.83 (39 3431.38 + 4500.86 (25

IL-8 (pg/ml) 500.74 + 737.62 (14 606.84 + 946.78 (z,

IL-10 (pg/ml) 220.70 + 403.34 (3, 441.51 + 564.06 (20

IL-18 (pg/ml) 722.47 + 31517 (14 685.50 + 386.84 (z,

RITEL (%) 76 (25 66 (19)

BIEL (%) 55 g 41 1z

M5y (%) 33 28 )

FE (%) 82 (27) 79 (23)

MR (%) SXE) 7@

KE (%) 0 14 4 <0.05

B (%) 48 (16) 59 )

White blood cell (U/ul) 18908.79 + 5712.31 (33  20020.00 + 13576.69 (29

Hemoglobin (g/dI) 10.75+ 2.38 5, 10.67 + 1.90 0,

Platelate (1000 U/ul) 256.19 + 123.33 (3 275.10 + 162.20 (49

GOT (U/l) 70.78 + 63.98 (15 72.44 + 49.03 (15

GPT (UN) 45.12 + 37.62 (5 33.67 + 25.01 (5,

BUN (mg/dl) 73.23 £ 40.14 49.50 £ 29.07 23 <0.05

Creatinine (mg/dl)
pH

pCO2

pO2

HCO3

2.75+2.15 5
7.34+0.14 g,
30.94 + 11.70 3
103.65 + 56.17 (31
17.24+ 5,69 3

2.94+ 337
7.32+0.16
34.07 + 23.15
95.26 + 47.34
16.06 + 6.41 ()

! mean + standard error.

“number of patients.
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5~ 3

AT B SRT Y P gRERRF e K F ieilp > 126 =
i R FRREERFFLMBEL > 5FE7- 5 B ORpF
AR I LT EAPELR (R TE) FY s AAERSFTY A
o ERFDS SRR F TR 2 BULFEARIHM L SNP-

Pathogen All Survivors  Non-survivoers
o (n=126) (n=71) (n=55)
Gram negative 102 56 46
Klebsiella sp. 26 12 14
E coli 31 20 11
Pseudc_)monas 17 9 8
aeruginosa
Acinetobactor sp. 10 6 4
Proteus mirabilis 12 7 5
Enterobactor sp. 3 1 2
Salmonella sp. 1 0 1
Hemophilus influenzae 1 1 0
Citrobactor 1 0 1
Gram positive 18 10 8
Staphylococcus 10 5 5
1. MSSA 1 1 0
2. MRSA 6 3 3
3. Staph.epidermitis 3 1 2
Entercoccus 4 2 2
Streptococcus sp. 4 3 1
Fungus 8 5 3
Candida 8 5 3
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KPRzo 2 2 & ok kg CipRA A7 BIp2 w7 v uF sk CLP
~ B2 |L-6~ IL-10 % i- 4% > KP-induced pzo g~ R %5 v 7.8 18 » 77
DIAR I PABE L WA 6 L F (S 5 IL-6 - IL-10 s 2 ABFT B 4T F
TREAMB T EABRL AP T T Y K LB T FRER

2 el R EE G f#ﬁﬂ B2 e EFEEARE-HFT oM 'ﬂ]‘;‘q
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Sudy and the Proposal Drafting of the
Application of the Chinese Medicines on
the Cosmetic Products

Rong Xiu Chen
Chia Nan University of Pharmacy & Science

ABSTRACT

Study and the Proposal Drafting of the Application of the Chinese Medicines
on the Cosmetic Products In recent years, back to nature is a global trend. Chinese
herbal medicine is one of the great herba systems of the world, many herbal
ingredients were applied in the commercial products. Because of the complexity of
plant materials it is far more balanced than medicine based on isolated active
ingredients and is far less likely to cause side effects. In this plan, the informations
related in the application of Chinese herbal medicines were collected and evaluated
by the experts. We propose to work on this initiative to establish a draft of a guidance
on the application of Chinese herbal medicines on cosmetic products.

The study will focus on the following subjects: 1. Preparatory works: (1)
organization of an expert committee consisting of experts from industry, government
agencies and academics. The duties of this committee are: (a) policy establishment;
(b) approva or dispproval of drafts prepared by the task group. (¢) Formalizaing
draft proposals before concluding this project. (2) Organization of atask force for: (a)
drafting of all written proposals including the time schedule of the formal
implementation by the government agencies; (b) quality control and quality
assurance of this project operated by a designated person. 2. Public hearings before
the drafting and the final formalization of the draft guidance and other proposals. (1)
Discussion of the issue with the local cosmetic industry association; (2) A public
hearing on the general idea regarding the direction of the drafting; (3) A public
hearing or conference for the drafted proposals before the formalization. (4) Site
visiting for discussions with individual factories. Several factories were visited. 3.
Drating of guidance and system for the application of Chinese herbal medicines on
cosmetic products. (1) The draft proposal of the guidance was prepared by using the

2



existed related regulations of our country and the existed international guidances and
regulations as key references. (2) Drafting of templates that were used described in
literatures. 4. Formalization of the draft and other proposals and 41 species were
proposed. 5. Total 105 species prohibited by government or other contry were
collected. 6.Drating of guidance and system for the responsible government agency
by the task group.

Keywords: Chinese medicine, cosmetic, regulation, draft
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Types of data | Scientific and Technical http://www.stn-international .de/
sources Network (STN)
Thomson Dialog Datastar http://www.dial og.com/products/datastar/
Free Google™ http://www.google.be/

information | Y ahoo! http://www.yahoo.com/

sourceson | MSN Search http://www.msn.com/

theinternet | EUR-Lex http://europa.eu.int/eur-lex/
case-law and legidative | http://europa.eu.int/eur-lex/lex/RECH_menu.do?ihm
proposals lang=en

Consolidated versions

http://europa.eu.int/eur-lex/accessi bl e/en/consl eg/ind
ex1.html

Directorate General (DG)
Enterprise, cosmetic
section

http://ec.europa.eu/enterprise/cosmetics/index en.ht
m

cosmetic-related http://ec.europa.eu/enterprise/cosmetics/html/cosm
legislation ongoing_init.htm

Directorate Generd http://ec.europa.eu/dgs/health_consumer/index_en.ht
Health and Consumer m

Protection (DG SANCO)

Scientific Committee
on Cosmetic products
and Non-Food Products
intended for consumers

http://ec.europa.eu/health/ph_risk/committees/04 sc
cp/sccp_opinions_en.htm
http://ec.europa.eu/health/ph_risk/committees/sccp/s
CCp_opinions_en.htm

(SCCNFP)

INCI International Nomenclature of Cosmetic Ingredients
European Chemicals http://ecb.jrc.it/

Bureau (ECB)

Ecotoxicological test
protocols

Annex V to Directive 67/548/EEC through
http://ecb.jrc.it/testingmethods/

CIR (Cosmetic Ingredient
Review)
conclusions—U.S.CTFA

http://www.cir-safety.org/

U.S. National Library of
Medicine

http://www.nlm.nih.gov/

databases

http://www.nlm.nih.gov/databases/

PubMed

http://www.ncbi.nlm.nih.gov/entrez/query.fcai ?2db=Pu

bMed

7



http://www.stn-international.de/�
http://www.dialog.com/products/datastar/�
http://www.google.be/�
http://www.yahoo.com/�
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http://europa.eu.int/eur-lex/�
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http://europa.eu.int/eur-lex/lex/RECH_menu.do?ihmlang=en�
http://europa.eu.int/eur-lex/accessible/en/consleg/index1.html�
http://europa.eu.int/eur-lex/accessible/en/consleg/index1.html�
http://ec.europa.eu/enterprise/cosmetics/index_en.htm�
http://ec.europa.eu/enterprise/cosmetics/index_en.htm�
http://ec.europa.eu/enterprise/cosmetics/html/cosm_ongoing_init.htm�
http://ec.europa.eu/enterprise/cosmetics/html/cosm_ongoing_init.htm�
http://ec.europa.eu/dgs/health_consumer/index_en.htm�
http://ec.europa.eu/dgs/health_consumer/index_en.htm�
http://ec.europa.eu/health/ph_risk/committees/04_sccp/sccp_opinions_en.htm�
http://ec.europa.eu/health/ph_risk/committees/04_sccp/sccp_opinions_en.htm�
http://ec.europa.eu/health/ph_risk/committees/sccp/sccp_opinions_en.htm�
http://ec.europa.eu/health/ph_risk/committees/sccp/sccp_opinions_en.htm�
http://ecb.jrc.it/�
http://ecb.jrc.it/testingmethods/�
http://www.cir-safety.org/�
http://www.nlm.nih.gov/�
http://www.nlm.nih.gov/databases/�
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed�
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=PubMed�

TOXNET http://toxnet.nim.nih.gov/

ChemlIDplus http://toxnet.nlm.nih.gov/cgi-bin/sis’htmlgen?CHEM
Hazardous Substances http://toxnet.nim.nih.gov/cai-bin/sis’htmlgen?HSDB
Data Bank (HSDB)

Toxicology Literature
Online (TOXLINE)

http://toxnet.nim.nih.gov/cqgi-bin/sis’htmlgen?TOXLI

NE

Chemical Carcinogenesis
Research Information
System (CCRIS)

http://toxnet.nim.nih.gov/cagi-bin/sis’htmlgen?CCRIS

Developmental and
Reproductive Toxicology
Database (DART)

http://toxnet.nlm.nih.gov/cgi-bin/sishtmlgen?DARTE

Tic

Multi-Database Search

http://toxnet.nlm.nih.gov/cqi-bin/sis’htmlgen?Multi

United States http://www.epa.gov/

Environmental Protection

Agency

(U.S.EPA)

docketsin the U.S. http://www.epa.gov/epahome/lawregs.htm
Integrated Risk http://www.epa.gov/iris/

Information System(IRIS)

High Production Volume
Information System
(HPVIS)

http://www.epa.qgov/hpvis/index.html

A selection of
factual
databases

SciFinder

http://www.cas.ora/SCIFINDER/

CIR (Cosmetic Ingredient
Review) full reports—U.S.
CTFA

Cosmetic, Toiletry & Fragrance Association, see
http://www.ctfainternational.org/ .

CTFA International
Cosmetic Legal and
Regulatory Database—
CTFA

Cosmetic, Toiletry, and Fragrance Association, see
http://www.ctfainternational .org/

RTECS (Registry of Toxic
Effects of Chemical
Substances)— U.S.

National Institute for Occupational Safety and Health

NIOSH

TSCA U.S. EPA Toxic Substances Control Act
DSL Canada, Domestic Substances List
NDSL Canada, Non-Domestic Substances List

8



http://toxnet.nlm.nih.gov/�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?CHEM�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?HSDB�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?TOXLINE�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?TOXLINE�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?CCRIS�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?DARTETIC�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?DARTETIC�
http://toxnet.nlm.nih.gov/cgi-bin/sis/htmlgen?Multi�
http://www.epa.gov/�
http://www.epa.gov/epahome/lawregs.htm�
http://www.epa.gov/iris/�
http://www.epa.gov/hpvis/index.html�
http://www.cas.org/SCIFINDER/�
http://www.ctfainternational.org/�
http://www.ctfainternational.org/�

A selection of
bibliographical
databases

Kosmet (Cosmetic &
Perfume Science and
Technology)—IFSCC
U.K.

International Federation of the Societies of Cosmetic
Chemists

Medline—U.S. National
Library of Medicine

Possesses afreely accessible counterpart called
PubMed [http://www.ncbi.nlm.nih.gov/PubMed/ ]

EMBASE (Excerpta
Medica
database)—Elsevier
Science B.V ., the
Netherlands

http://www.excerptamedica.com/

IPA (International
Pharmaceutical
Abstracts)—ASHP,U.S.A.

American Society of Health-System Pharmacists

CA (Chemical Abstracts)
Plus/Search—Chemicdl
Abstracts Service, U.SA.

http://www.info.cas.org/

Some useful
database
combinations
on CD-ROM

IUCLID (Internationa
Uniform ChemicalL
Information
Database)—ECB

The European Chemicals Bureau, see
http://ecb.jrc.it/iuclid/

Identification
of the
substance/mixt
ure

Chemical Abstracts
Service(CAYS)

http://www.cas.ora/EQ/regsys.html

I[UPAC (International
Union of Pure and Applied
Chemistry)

http://www.iupac.org/index to.html

CA Index Name from the
CAS Chemical Registry

http://www.cas.org

System

SciFinder http://www.cas.org/scifinder/

ChemlIDplus http://toxnet.nlm.nih.gov/cgi-bin/sishtmlgen?CHEM
A free of Google™ http://www.google.be/
charge Intemet |y oo http://www.yahoo.com/
search MSN Search http://www.msn.com/
Check for legal |the European |egislation on|http://europa.eu.int/eur-lex/en/consleg/main/1976/en
restrictions cosmetics 1976L.0768 index.html
The quest for |In the European situation a |http://ec.europa.eu/heath/ph_risk/committees/04 sccp
toxicological |first check should be /sccp_opinions_en.htm
data whether the compound http://ec.europa.eu/heal th/ph_risk/committees/sccp/scc

9



http://www.ncbi.nlm.nih.gov/PubMed/�
http://www.excerptamedica.com/�
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http://www.cas.org/EO/regsys.html�
http://www.iupac.org/index_to.html�
http://www.cas.org/�
http://www.cas.org/scifinder/�
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http://www.google.be/�
http://www.yahoo.com/�
http://www.msn.com/�
http://europa.eu.int/eur-lex/en/consleg/main/1976/en_1976L0768_index.html�
http://europa.eu.int/eur-lex/en/consleg/main/1976/en_1976L0768_index.html�
http://ec.europa.eu/health/ph_risk/committees/04_sccp/sccp_opinions_en.htm�
http://ec.europa.eu/health/ph_risk/committees/04_sccp/sccp_opinions_en.htm�
http://ec.europa.eu/health/ph_risk/committees/sccp/sccp_opinions_en.htm�

under study has been p_opinions _en.htm
discussed by the experts of
the SCC(NF)P through the
Committees’ Websites
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FEZF A EPET RS Y EEA (L6 AF]) 4o
Yokl ¢ F LA e INCI name
1 £ 5 Arctium lappa Arctium lappa extract
2 A% Panax ginseng Panax ginseng extract
3 AP Cassia obtusifolia Cassia gum
4 i Nelumbo nucifera Nelumbo nucifera flower extract
5 iR Perilla frutescens Perilla ocymoides extract
6 & 814~ Lonicera japonica Lonicera japonica extract
7 % MorusalbalL. Morus alba bark extract
8 7 Ginkgo biloba Ginkgo biloba extract
9 B2 Paeonia suffruticosa Paeonia suffruticosa extract
Saposhnikovia .
10 7 B . Saposhnikovia divaricata root extract
divaricata
11 s Rubus idaeus Rubus idaeus extract
12 v X Bletilla striata Bletilla striata root extract
Achyranthes _
13 = _ Achyranthes bidentata root extract
bidentata
14 BE Houttuynia cordata Houttuynia cordata extract
15 TR Artemisia carvifolia Artemisia carvifolia extract
16 ] Paeonia lactiflora Paeonia lactiflora bark/sap extract
17 5 4t Magnolia officinalis Magnolia officinalis bark extract
18 EAE L Rehmannia glutinosa Rehmannia glutinosa root extract
19 wE Poria cocos Poria cocos extract
Coix lacryma-jobi L.
20 &7z var. ma-yuen Hatomugi shushi ekisu
(Roman.) Sapf
o Lithospermum . .
21 "% _ Lithospermum erythrorhizon extract
erythrorhizon
22 = Cinnamomum cassia Cinnamomum cassia extract
e Scutellaria . . :
23 w2 _ _ Scutellaria baicalensis extract
baicalensis
) Anemarrhena _
24 TR _ Anemarrhena asphodel oides root extract
asphodel oides
25 [ Origanumvulgare Origanum vulgare extract
26 3 Zingiber officinale Zingiber officinale extract
Astragalus
27 S 9 Astragalus membranaceus extract
membranaceus

13



Bl P E LA gt INCI name

28 13 Punica granatum Punica granatum extract
29 35 Curcuma longa Curcuma longa extract
. Gardenia . .

30 L e . Gardenia jasminoides fruit extract

jasminoides
o Ligusticum o _

31 "y , Ligusticum chuanxiong extract
chuanxiong

32 Eilad Terminalia chebula Terminalia chebula extract

33 = Salvia miltiorrhiza Salvia miltiorrhiza extract

34 S Codonopsis pilosula Codonopsis pilosula root powder

35 H 3 Glycyrrhiza uralensis Glycyrrhiza uralensis (licorice) root extract

36 Feiz Prunus persica Prunus persica extract

37 ki Carthamus tinctorius Carthamus tinctorius extract
Polygonum )

38 R , Polygonum cuspidatum extract
cuspidatum

39 == Panax notoginseng Panax notoginseng |eaf/stem extract

40 312 Imperata cylindrica Imperata cylindrica root extract

41 i £ Citrus medica Citrus medica limonum extract

14
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A ERFFLC CESA T FAESE NEAR P RAKE P TF (18) AWEETCLF (2448)
ol = . ek .
o > < - 7 s ?‘_;\r_
i e T WL "
LA AconitumLL, AconitumL, AconitumL, Aconitum napellus L. Aconitine (principal
1|k i "> | (Ranuncul aceae) (Ranuncul aceae). (Ranuncul aceae) alkaloid of Aconitum
BpiEy IE B napellusL.) and its salts
AdonisL, AdonisL, AdonisL, AdonisvernalisL. AdonisvernalisL. and
g (Ranuncul aceae) (Ranuncul aceae) (Ranuncul aceae) its preparations
- ) Fg 2, 2w
g iR
2 ﬁﬁ", b Adonisvernalis L. and its
et preparatl ons (R & ¥ )
DA iﬂdj H
Alocasia cucullata | Alocasia cucullata Alocasia cucullata
3 & » |(Lour.)Schott (Lour.) Schott ( § % )  |(Lour.) Schott
LA
Alocasia odora Alocasia odora (Roxb.) | Alocasia odora (Roxb.)
4 &% |(Roxb.)K. Koch K.Koch (& %) K. Koch
LA
Amorphophallus Amorphophallusrivieri | Amorphophallus rivieri
+ .. |rivieri Durieu; Durieu; Amorphophallus | Durieu; Amorphopallus
5| % |amorphopallus sinensisBelval (## ) |sinensisBelval
sinensis Belval -
Anemone hupehensis | Anemone hupehensis Anemone hupehensis
6 |4 #tmsit |Lemoine Lemoine (#=#ps7=)  |Lemoine
ke ] ‘l' ﬁ g
Angelica dahurica Angellca dahurica Fisch. | Angelica dahurica
(Fisch. ex Hoffm.)  |ex Hoffm.) Benth. et
7 v 3 |Benth. et Hook. f. Hook.f. (v 1)
RN
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B,

No|¥ ~ &4 z - 23
54 7f?— ? v 1?’1_ ;._? 3 SR G
Angelicadahurica | Angelica dahurica (Fisch. |Angelica dahurica (Fisch.
(Fisch. ex Hoffm.)  |ex Hoffm.) Benth. et ex Hoffm.) Benth. et
_ . .. |Benth. et Hook. f. Hook. f. var. formosana |Hook. f. var. formosana
8 | 1% i |yar. formosana (Boiss.) Shan et Yuan ( +z|(Boiss.) Shan et Yuan
(Boiss.) Shan et )
Yuan e
Anisodus Link et Anisodus Link et Otto, Anisodus Link et Otto,
9 ieft L | Otto, (Solanaceae). | (Solanaceae). (#e4* . & | (Solanaceae)
RN R 2HESF)
R
. Areca catechu L. Areca catechu L. Areca catechu L.
Aristolochia delilis Aristolochia delilissiel et
11| #+ ~% [siel etZuuo. Zuuo.
Aristolochia fangchi | Aristolochia fangchi Y. C. |Aristolochia fangchi Y. C.
12| ape Y.C.WuexL.D. WuexL.D.ChouetS. [WuexL.D.ChouetS.
) Chou et S. M. M. Hwang M. Hwang
Hwang © o A
Aristolochia Aristolochia Aristolochia
13| B A& |manshuriensisKom |manshuriensis Kom. manshuriensis Kom
e A AR
b
5 EaF | AsarumlL, Asarum L, AsarumL,
14 | w3 45 |(Aristolochiaceae). | (Aristolochiaceae) (Aristolochiaceae)
, 35 2 A ¥
#’ﬂ —?F{ |3@n
Brassicajuncea (L.) |Snapisalbal. ( %+ Brassica juncea (L.)
15 w5 Czern. et Coss.; A2 Czern. et Coss.; Snapis
I

Snapisalbal.

albalL.
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B,

No[# ~ &4 : — % o3
v 7f?— g v 1?’1_ 5 T e e
’ Brucea javanica (L.) | Brucea javanica Merr. Brucea javanica (L.)
16 | "8*2+ |[Maerr. (vg"e3+ ) Merr.
e o4 7;[15 ¥
Bufobufo Bufo melanostictus (#% |Bufobufo gargarizans
17| sepe gargarizans Cantor ; | fi*) Cantor ; Bufo
P Bufo melanostictus | ¢ = 4 & * mel anostictus Schneider
Schneider
Catharanthus Catharanthus roseaus Catharanthus roseaus
18 | & % i~ |roseaus(L.)G Don |(L.)GDon (&% i) [(L)G Don
LA
Cerberamanghas L. | CerberamanghasL. (2 |Cerbera manghasL. ES R S
19 | 2 w3oF N R )
R
Chelidoniummajus | Chelidonium majus L. Chelidoniummajus L.
20| ¢ A ¥ |L. (v By ¥)
LA
Chenopodium album | ChenopodiumalbumL. |ChenopodiumalbumL. [Chenopodium Chenopodium
L. (%) ambrosioides L. (essential | ambrosioides essential
B oil) oil (23 AHMMH)
21 54 Chenopodium
ambrosioides essentia ail
(3 57%)
AN _’;FE' iﬂdj *
Clematischinensis | Clematis chinensis Clematis chinensis
Osbeck; Clematis | Osbeck; Clematis Osbeck; Clematis
hexapetala Pall,=;  |hexapetala Pall,; hexapetala Pall,;
__ |clematis Clematis manshurica [ Clematis manshurica
22| <& |manshuricaRupr.  |Rupr. (= & ) Rupr.

Ik

Clematis chinensis
Osbeck. (= & i)

e oA AR
il
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B,

No|*® = %4 z — #oix
s * T TR IR T E F
Convallaria keiskei | Convallaria keiskei Mig. |Convallaria keiskel Miq.
23| #w [Mig. (& 5)
AN
Coriariasinica CoriariasinicaMaxim. |Coriaria sinica Maxim.
24 5 & Maxim. (5%)
AN _’;FE' iﬂdj H
Corydalisincisa Corydalisincisa (Thunb.) | Corydalisincisa (Thunb.)
25| % & |(Thunb.) Pers. Pers. (% ¥ ) Pers.
g
CrinumasiaticumL. |CrinumasiaticumL. var. |CrinumasiaticumL. var.
26| < sk |var. sinicum Bak. sinicumBak (~ 7k ) |sinicumBak
FI =3 fj W
Crotalaria Crotalarlas&siliflora L. |Crotalaria sessiliflora L. HEEEEA
27| @ & |sesslifloral. HE e BETD
FI = fj W
Croton L, Croton L, Croton L, Croton tiglium (oil)
. 2141w | (EUphoOrbiaceae) (Euphorbiaceag). (Euphorbiaceae)
] B I
2 bt Croton tigliumoil (= &)
oA ;}:‘:_,‘, 7/_?5 B
’ Daphne genkwa Daphnis genkwa Flos ( < | Daphne genkwa Sieb. et >E
29| =i |Sieb. et Zucc. =) Zucc.
A ;}:‘:_,‘, 7/_?5 *
DaturalL. Datura L., (Solanaceae). |Datura L. (Solanaceag). |Datura stramoniumL. Datura stramonium L.
(Solanaceae) ?FT%‘« 27 : ) and its galenical and its galenical
Daturae Flos ( i+ £ = reparations i I pre
20 AL E e - ,} 3 ik prep. preparations ( % 7= )
R T Datura stramoni umL.
and its galenical

preparations ( = Jfr - )

e oA AR
il
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B,

No|¥ ~ &4 z - >y
s g ¢ g EpRy " 7
Derristrifoliata Derristrifoliata Lour. ( 4. |Derristrifoliata Lour.
31| 4% [Lour %)
A ;\_’;FE' iﬂdj *
4 2 g ¢ |DigitalisL, Digitaline and all DigitalisL,
__";i , | (Scrophulariaceae). |heterosides of Digitalis | (Scrophulariaceae).
32|+ ,’HP— purpureal. (£ ¥ ¥ )
*ﬂ oA ;}:‘:_,‘, 7/_?5 B
Dioscorea hispida | Dioscorea hispida Dioscorea hispida
33| v #1 |Dennst. Dennst. (v & &) Dennst.
i A
Drosera peltata Sm. | Drosera peltata Sm. var. | Drosera peltata Sm. var.
v+ . |var. Lunata lunata ( Buch. -Ham. ) C.|Lunata (Buch. -Ham.) C.
34| #T* [(Buch.-Ham.) C.B. |B. Clarke (% %) B. Clarke
Clarke 52 B
T Dryopteris Dryopteris crassirhizoma | Dryopteris crassirhizoma
35 |1 % %= | crassirhizoma Nakai [Nekai (4.5 7 %) Nakai
)S'VT( P W\) ;“‘% iﬂdj B
36 Ji+ #Fr |Ephedra Tourn. ex | EphedraTourn. (fr+# ) |Ephedra Tourn. ex L,
¥ K14 |L, (Ephedraceae) IS X (Ephedraceae)
Epicauta gorhami Epicauta gorhami Mars. |Epicauta gorhami Mars.
37 | & 2 & [Mars. (Hr2 &)
A
Euphorbia L, Euphorbia lathyris L. ( 4 | Euphorbia L,
(Ephorbiaceae) 3 4£3) (Ephorbiaceae)
< phAL & S
] PR EET
G Euphorbiae Pallasii

Radix (v 24 )

e oA AR
G
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N oy g ¢ il %
o|" ~ ¢ ff - ==
¥ - ix N wE F
Euphoribiae Kansui
Radix (4 i% )
AN
Euphorbia L,
(Euphorbiacese). ( = % 4+
LB
TR
Garcinia morella Garciniamorella Desv. | Garcinia morella Desv.
39| #% |Desv. (&%)
TR
Gelsemium elegans | Gelsemium elegans Gelsemium elegans
40| 4y |Benth. Benth. (497 ) Benth.
FI = fj W
Huechys sanguinea |Huechys &angui neaDe |Huechyssanguinea De
41 | =45 |De Geer. Geer. (=483 ) Geer.
FI = fj W
Hydnocar pus Hydnocar pus Hydnocar pus
anthelmintica anthelmintica Pierre;  |anthelmintica Pierre;
s | wp s |Pere Hydnocarpus hainanensis [ Hydnocar pus hainanensis
Hydnocar pus (Merr) Sleum. (= & =+ ) (Merr.) Sleum.
hainanensis (Merr.) |7+ #*
Sleum.
Hyoscyamus niger | Hyoscyamus niger L. Hyoscyamus niger L. Hyoscyamus niger L. Leaves, Seeds
L. leaves, seeds, powder and | (Leaves Seeds) (leaves, seeds, powder
galenical preparations ( & and galenical
3| = s %) preparations)

o s\
A 4‘?7/_)%:'}?

Hyoscyami Semen ( = i
+)

e oA AR
il
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B,

No[# ~ &4 : — % o3
s g ¢ g EpRy " 7
[llicium lanceolatum | Illicium lanceolatumA.C. | lIlicium lanceolatum A.
44| #3x |A.C.Smith Smith ( H %) C. Smith
A ;}:‘:_,‘, 7/_?5 *
b1 % Iphigenia indica Iphigenia indica Kunth et | Iphigenia indica Kunth et
45 K ~7'~ |Kunth et Benth. Benth. ( iz .Li#4) |Benth.
M A
Lobelia L, Lobelia L, Lobelia L, Lobeliainflata L. A % L ¥ Lobdia
b 2 (Campanul aceae). (Campanul aceae). (Campanul aceae). inflata L. and its
46 ;%*Zi/?ﬁ,fé LB galenical preparations
Eee Lobeliainflata L. and its
i gaenical preparations
A ;}:‘:_,‘, 7/_?5 *
Lycorisradiata Lycorisradiata Herb. ( # | Lycorisradiata Herb.
47| % |Herb. 77 )
A= 3
A
Lytta caraganae Lytta caraganae Pallas | Lytta caraganae Pallas
48| #4+ |Pdlas (F83)
R
Macleaya cordata | Macleaya cordata Macleaya cordata
49| # gw [(Willd)R.Br. (W|IId) R.Br. (# 7w ) |(Willd.) R. Br.
T
Mel oe coarctatus Mel oe coarctatus Motsch. | Meloe coarctatus Motsch.
50| # *= |Motsch. (3 %)
7p 2, = M *
Mimosa pudicaL. |Mimosapudical. ( z £ |Mimosa pudical.
51| z4% )
g

21




No

g ¢

B,

&8

R

Nerium indicum

Nerium indicum Mill. ( %

Nerium indicum Mill.

52 Mill. @)
AN _’T-rl; iﬂdﬁ H*
Orixa japonica Orixa japonica Thunb. Orixa japonica Thunb.
53 Thunb. (L% 4)

Fl"'ﬁk'lf

Periploca sepium

Periploca sepium Bge.

Periploca sepium Bge.

54 Bge. (T4 f4n)
FI = fj W
Pharbitisnil (L.) Pharbitidis Semen ( & £ |Pharbitisnil (L.)
55 Choisy. ; Pharbitis |3 ) Choisy. ; Pharbitis
purpurea (L.) Voigt | N2 B purpurea (L.) Voigt
Phytolacca acinosa | Phytolacca acinosa Phytolacca acinosa Roxb. | Phytolacca spp. And their
Roxb. Phytolacca Roxb. (7 ) Phytolacca americana L. |preparations
56 americana L. AT X1
Phytolacca spp. and their
preparations
AN _’T-rl; iﬂdﬁ ¢
Pinella ternata Pinelliaternata (Thunb.) |Pinellaternata (Thunb.)
57 (Thunb.) Breit. Breit. (£ %) Breit.
DA 4 ﬁk H
Plumbago indica L. |Plumbagoindical. (% |PlumbagoindicalL.
B8 | % = i< 27)
T
Plumbago zeylanica | Plumbago zeylanica L. Plumbago zeylanica L.
59 == L. (8 =2 )
L
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B,

No|*® = %4 7 - >y
s g ¢ g EpRy " 7
Psoralea corylifolia | Psoralea corylifolia L. Psoralea corylifolia L.
60 | 4 %75 |L- CEXD)
PR
RanunculusL, Ranunculus L, RanunculusL,
o1 |- gy« |(Ranunculaceae). (Ranunculaceag). (= % |(Ranunculacese).
T RS )
FI = ﬁk H
Rauvolfia Rauvolfia verticillata Rauvolfia verticillata
62 | %%+ |verticillata(Lour.) (Lour) Baill. (%% 4) (Lour.) Baill.
Baill. T
Rhododendron molle | Rhododendron molle G | Rhododendron molle G, Z g
63| mtz = |GDon Don (% gxpp ; Rz =) [Don
A ;}:‘:_,‘, 7/_?5 *
Rohdea japonica Rohdea japonica Roth Rohdea japonica Roth
64| i [Roth (¥#4)
FI = ﬁk ¢
Sapium sebiferum Sapium sebiferum (L.) Sapium sebiferum (L.)
65 B (L) Roxb. Roxb. ( & 7]%3,) Roxb.
S
Securinega Securinega suffruticosa | Securinega suffruticosa
66| - :‘&_"3{ suffruticosa (Pall.) (Pall.) Rehd. ( - ﬁ%{) (Pall.)Rehd.
Rehd. 2 g
i+
Sophora flavescens | Sophora flavescens Ait. | Sophora flavescens Ait.
e
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B,

IR z # =x
i R ix N wE "
Srophanthus Srophanthus divaricatus | Srophanthus divaricatus EE ST 3 F
divaricatus (Lour.) |(Lour.) Hook. et Arn. (Lour.) Hook. et Arn.
Hook. et Arn. (£ &p3)
324 2w
68 | X & 3 e .
Srophanthus species. and
their galenica
preparations
e oz 7/_?5 *
st g Senecio L, Senecio L, (Compositae). | Senecio L, (Compositae).
60 |1~ % |(Compositae). (2 2 % Bfedn )
% }g”’f?—*” 3F 2 P ;}j: »
Simmiareevesiana | Skimmia reevesiana Simmia reevesiana
70 # = |Fortune Fortune (& = Fortune
TR
Sellera Sellera chamagjasme L. | Sellera chamagjasmelL.
71 BE chamagjasme L. (;az)
-
Srychnos L, Srychnos species. and SrychnosL, Srychnos species. and
SRS (Loganiaceae). their galenical (Loganiaceae). their gal_enical
72 Py preparations ; Strychni preparations
] - Semen (5 &3 )
AN _’;FE' iﬂdj B
Thevetia peruviana | Thevetia nerifolia Juss. | Thevetia peruviana Thevetia neriifolia,
73 * 1= % % [(Pers) K. Schum.  |glycoside extract (§ 7= # | (Pers.) K. Schum. glycoside extract
o )
e o0z 7/_?5 *
Tripterygium Tripterygium Tripterygium
74 | * P s [ hypoglaucum hypoglaucum (LéVL.) hypoglaucum (LeVL.)
# (LeVL.) Hutch. Hutch. ( & 4% % )  [Hutch.

—)"l'ﬁ'}l'
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B,

No|*® ~ L4 7 — Aoz
L FF ix N wE
Tripterygium Tripterygium wilfordii Tripterygium wilfordii
75| @ =% [wilfordii Hook. f. Hook.f. (& = ) Hook. f.
g
Trphonium Typhonium giganteum Trphonium giganteum
76 | © 3+ |giganteum Engl. Engl. (v %3+ ) Engl.
T
VeratrumL, Veratrum spp. and their | VeratrumL, (Liliaceae). |Veratrum, itssaltsand
v &4 % | (Liliaceae). preparations galenical preparations
" LRt LAY X Veratrum spp. And their
preparations
Wkstroemiaindica |Wkstroemiaindica (L.) |Wkstroemiaindica (L.)
781 831 [(L.)C.A. Mey. CAMey. (T8 32) C.A.Mey.
LA
T Oil from the seeds of | Qil from the seeds of T RHRE e
79 = Laurus nobilis L. Laurus nobilis L.
el S gk
Physostigma Physostigma venenosum
80| & % & [venenosum Balf Balf
A ;}:‘:_L, 7/_?5 *
Schoenocaulon Schoenocaulon officinale Schoenocaulon officinale |8+ % i (/= %) (44l
81 |3 w7 i offlcmale.Llnd. seeds| Lind. segds and galenical Lind (segds and galenical | 3 foi &8 H)
and galenical preparations preparations)
preparations © o4 B
Urginea scilla Stern. |Urginea scilla Stern. and Urginea scilla Stern. and
82 /4% |anditsgaenica its galenical preparations its galenical preparations
preparation LR
Arsenolite Arsenolite
83| m=

o s\ 2
A 4‘?7/_)%:'}?
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P & %\3 & ZF'rj‘: LA ?\f
No|® <+ &4 — - 3T
i i 17 PRI W F
B Euphoribae Kansui | Euphoribae Kansui Radix
841 Hi |Radix AR X
Hirudo Hirudo
85 kix APNE X
Impatientis Semen | Impatientis Semen
86 o ‘ri; < ’4\ ,’é' 7_’:‘% i
_ |Knoxiae Radix Knoxiae Radix
87| k==t AP ¥
Tabanus Tabanus
88 i= g%!, AN _';F{' 7_?5 W
Rauwolfia serpentina| Rauvolfia verticillata Rauwolfia serpentina L.
89| x4 |L. (Lour.) Baill. Alkaloids and their salts
A
Ammi majus L. Ammi majus L. and its Ammi majus L. and its
ol BN - galenical preparations gaenical preparations
e oA AR
e
g4 A Apocynum Apocynum cannabinum L. Apocynum cannabinum L.
91 cannabinumLL. and its preparations and its preparations
fﬁ © N2 B
Atropa belladonna L. | Atropa belladonna L. and Atropa belladonna L. and
92| g i- |anditspreparation |its preparations its preparations
A N 3
s
Claviceps purpurea | Claviceps purpurea Tul. , Claviceps purpurea Tul. ,
93| ¥ & Tul. its alkaloids and galenical its alkaloids and galenical
7l preparations preparations

e oA AR
N
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=4 4 g & Bh e F ”
No| ¥ <~ &4 - - o
i i 17 TR HE F
Conium maculatum |Conium maculatum L. Conium maculatum L. fruil ,powder, galenical
9 s . |L. (fruit, powder and preparations
T galenical preparations)
oA ;}:‘:_L, 7/_?5 B
Colchicum Colchicum autumnale L. Colchicum autumnale L.
95 | sk autumnale L. and its gaenica and its galenical
. preparations preparations
AN _’;FE' iﬂdj *
Anamirta cocculus |Anamirta cocculus L. Anamirta cocculus L. 53
9% | e |L. (fruit)
A ;}:‘:_L, 7/_?5 *
|pecacuanha Ipecacuanha  (cephaelis] |pecacuanha (cephaelis
(cephadlis ipecacuanha Brot. and ipecacuanha Brot. and
97 L ipecacuanhaBrot.) |[related species) (roots, related species) (roots,
=1 powder and gaenica powder and galenical
preparations) preparations)
A ;}:‘:_L, 7/_?5 *
Physostigma Physostigma  venenosum Physostigma venenosum
98| % % & |venenosum Belf. Belf. Belf.
A ;}:‘:_L, 7/_?5 *
Prunus laurocerasus | Prunus laurocerasus L. PrunuslaurocerasusL. |Cherry laurel water'
Juniperussabina L. |Juniperus sabina L. Juniperus sabina L. X FFlpEF Mo
100 < = A4 (leaves, essentia oil and (leaves, essential oil and | 2 # 3~ 2 4 #|
gaenical preparations) galenical preparations)
A ;}:‘:_L, 7/_?5 *
SolanumnigrumL. | Solanum nigrum L. and Solanum nigrum L. and
101 # % its galenical preparations its galenical preparations

o s\
A 4‘?7/_)%:'}?
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No

g ¢

bl

&8

K B

=

B

Pilocarpus
jaborandi Holmes

Pilocar pus jaborandi
Holmes and its galenical

Pilocarpus jaborandi
Holmes and its galenical

102/ preparations preparations
DA :‘:_,‘, 7/_?5 *
PyrethrumalbumL. |PyrethrumalbumL. and Pyrethrumalbum L. and
103 its galenical preparations its galenical preparations
DA :‘:_,‘, 7/_?5 *
Verbenaoil (lippia |Verbenaoil (lippia Verbenaoil (lippia Verbena oil when used
104 citriodora kunth.) citriodora kunth.) citriodora kunth.) as afragrance ingredient
ST, 3
R
Costusroot oil Costusroot oil (Saussurea Costusroot oil Costus root oil when
105 (Saussurea lappa lappa Clarke) (Saussurea lappa Clarke) |used as afragrance
Clarke) PN L ingredient
Cantharides, Cantharides, Cantharis @k ATEp R A B2
106 Cantharis vesicatoria (s §<) Cantharidestincture *£
vesicatoria

e oA AR
TP R

o}
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Evaluation of the Sandard-Dose Limits and
the Feasibility of Radiation Disinfection for
Chinese MedicineHerbsin Large Scale

Fong-In, Chou
Development Center, Nuclear Science and Technology, National Tsing Hua
University

ABSTRACT

This project was based on the major research focuses (2-2): the standardization of
package and storage of Chinese medicine herbs (CMHSs) proposed by the Committee on
Chinese Medicine and Pharmacy, Department of Health, Executive Yuan. The am of the
research was to establish the technique for radiation disinfection of CMHs. The optimal
dosage required for disinfection of different kinds of CMHSs, the effects over the key
ingredients, morphology of the CMHSs after irradiated with disinfection dosage have been
investigated. The standard-dose limits for the radiation disinfection of the CMHs and the
feasibility of radiation disinfection for CMHs in large scale had eval uated.

This is a one-year project, research was focus on the evaluation of 7 kinds of CMHSs,
including Fructus Zizyphi Sativae, Fructus Schizandrae, Semen Euryalis, Semen
Nelumbonis, Fructus Corni, Sclerotium Poriae, and Rhizoma Dioscoreae. The packing
materials, including PE and PP normally applied in food irradiation, were used in this study.
All kinds of tested CMHs were sampled for 10 batches. The CMHs were irradiated in a
Co-60 hot cell in Nuclear Science and Technology Development center, National Tsing Hua
University. After irradiation, the microbial contain including aerobic bacteria, enterobacteria,
and yeasts and molds in CMHs were analyzed. Dosage required for disinfection CMHs was
evaluated. The color change and water content of CMHs after irradiation was also analyzed.
The decontamination dose for Fructus Zizyphi Sativae ( < & ) , Semen Euryalis ( X § ) ,
Semen Nelumbonis (&= ) , Fructus Schizandrae ( 7 *<+ ) , Fructus Corni ( L%k @) ,
Sclerotium Poriae  ( #= % ) , and Rhizoma Dioscoreae ( .1 2 ) were 10, 10, 10, 8, 8, 8 and
6 kGy, respectively. Data from the color change and water content assay showed radiation
had no obvious effects on the treated CMHs. Data from key ingredients assay revealed that
gamma irradiation was not induced obvious variation in key ingredients of CMHs. On the
other hand, the ursolic acid of Fructus Zizyphi Sativae batch A was significantly decreased
after storage. The fatty acid content of Semen Nelumbonis was affected by storage rather
than by irradiation. To select out the optimal packing materials, the physical properties of
PE and PP were compared after irradiation. The tensile strength and tear strength of PE and
PP were not obvious affected after 10 kGy irradiation. The tensile strength, tear strength and



leaching of evaporated residue were increased after 6 months storage. The leaching of
evaporated residue was significantly increased in PE after storage, but not in PP.

This research focused on the declared CMHSs that required complete labeling about the
packing and contents. Seven kinds of CMHSs that are easy contaminated by microbes and
pests are chosen for study. The dosage for disinfection irradiation was evaluated and the
appropriate packing materials were selected for the tested CMHSs. Through this study, we are
able to put the “Radiation Disinfection” labels on the package and to provide the general
public with disinfected CMHSs so as to promote the international competition ability for the
domestic CMHs manufacturing business.

Keywords: Chinese medicine herbs, radiation disinfection, microbial contain
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The Production, Processing And Handling of Food) » H ¢ 7] 4} 25 4§ 84 BB 64 & 51
538 2 PUR T T 508 ¢ (FDA, 2009) o f % BT E B2 4§ 3 fLanA
SRR E P hT o 2 {F SRS 15 30kGy (FDA, 21CFR 179.26) -

~ R

BR T 2000# 9% 20 p B 4§ % 278 4p 4 7 Thefood irradiation Directives
1999/2/EC 4= The food irradiation Directives 1999/3/EC (EU, 1999ab; Woolston,
2000; European Communities, 2001) <% — i & 4q 4 37 * & 545 5 PR S e f
Rz 83 & g SRR 87 B FRIMARNERFIR L Ha F R
2 2P IR AN 'I?ffp»K%L?'jp%\’]ﬁﬁggﬁ%mgrrzﬁ;ﬁ’E]H"“* g PR
JEJE é;%_u.r B Aot A - S B B STH R 5 10KGy- k3w R 2006
& 5 112 % 2006/C 112/05 5.2 <% i+ > p @ g pl 2. LL? CER s &S

A ERE 6 BEARERET FER awﬂlfw\‘%ﬁ]?% e 2 B |
_%i(EU, 2006) -



-~ §E B

FE B TR s AR R s S 45(PCo)ih gamma R e KB PR St ih G
A ERATRE c RS 0 SR A K BEFH G o A RERE T TN
§ Foeh

gl T AR FE B E S R - 40T (Kown, 2007) 1 4 44 7 kGy
MTF LA I EEAAYR- 2N F kR E I0KGy T (FEFE > 2009) o
Ii~'H

¢ RS 1906 E i AsE i (I5MR S St @;&1%&%1997&& e KTAR 5
6~ g a8 it R % - 2001 & F”# 17 {5 R & Frh1 4R 5 L R
FIEELEZRRRRERVEAP TSz £EE > e §le xS
BEGEREDAHFASF KAS R RES (B EPF > 2008)-

fp e &iFd gEyEs Y £ 10KkGy & - Uz 2 BT 0 S H B T
A et iﬁ’—%“’ A 7 )‘"’r’"’r’r'r'r’ﬁ (#»(Tfﬂﬁimﬁﬁg E‘r’r’r’r’ﬁ) %Lﬁﬂﬁl 10
KGy M ™ chfg P & F AT P E Y v FY FRNPERE IR Fifl*
FREIME PSRRI FLE 2 L'% Ao FAE 10kGy 12} miﬁ:ﬁ@ a i
S FHE e A INE B DY i TRER TR A iﬂiﬁ
BYEfRA S Mt P RqpiRl 2 X 2R TR (Y FL Ak fr[&lf*‘i%‘ ’
1996) -

PRGEA IR 1997 T (406045 BRFHAEEE) (P IRFEF)
sl e (FEE (1997) % 38 5L) 0 2 T R RPN R P BRI
1 PCo 5 e P #id 2 wvéia ) FAl ek Rk s ARV R KRBT M
ERER (FRE) 7o (RE) ¢ FRRAFDEHG 208 & 2
doRE ARG KOY)EROFEH SET 5B (K HEHE S F 22
HE ) ¢ SERHE 70 BRTE 5'5””"‘“%*m«:%+ﬂr* sz H g R
B R iR R BT S 5 B B ehd 4 2 fol B AR AoH 2 #I<3KGy
1 H<S5kGy > P EFRFEHE<SO6KGY (¥ FA X KfeR®iEFd 38> 1997 ) o gt otk > ¥
R 2 Gl o R EE {5 R 6 54r 1 1 L8 ; GB10252-1996 15 544 1 * %Co
R g st E R 7 GB/T 18524-2001 & &-45 il * Hpurg f ; GB8703-2002

i 5IF A T o

LAY B L A AR X > F b r WTO 52 & %
> A AR FE S RT S e FRELA[ gerad L 324 7
FRESe KfEorzier 20 87 B (Frrir2 ¥ o4 097) 4 29 gL
ERIAH - FRRBT R 2P FH BT AT R X PEH
EABE NIRRT SR EF CLEWDRE S LER T A0 F o E
REFFRAEZ FIHR 2 e Pt a RF 0 2 ERG G e MERpTIEE RS
HEHEFT AP ER2FV Y DaERMR Y2 - BT F 7 F
BT AT UFEI G RFY BHE RURHART 6222

<

(o]
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B A R A E 2R R INPFEEHRNE ASRMN2 Y FHieH
P AR GE P BEHpRS A AR E %Aﬁ,£$ﬁ5&9ﬁo
FHE A ARZE BRI 2P B K7 RFEsAE ﬁ@kfﬁ' 7 ;g{ﬂ;‘ra ER S
R 2 odre RS FEREL - nknd B - i 5 PR 5P
B2 Bif e MERFIEEER ST o
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N HH Lk

ArEd P FELF TR e KR 20 LY FY
ﬂ’l‘ﬁ% g\ :«,_"vi—i-\“’"-?\g—;- L]_y-’—;ﬁ\e@\/{‘g;‘;\\_]_,ﬁj,—_: 7%@_\:1%5*21,3&
7= pﬂhT*i@E’]’ﬁfflJ TR EEBHEBEH S M2 B RE ' 37Ig B R SR
Wﬁmﬂ’ww%awﬁwﬂﬁﬁﬂﬁwwgﬁﬂﬁw$9;éﬁwrga%§,?-

AR R ERNERFRG Y o HER - AR EEHI P R
BH 28 ke e KRN ””‘f B SRR ST 0 2 RS2 2 TR ;6 i
TR R T RELEASFZE (AP FoR - RAZE* A2 SN AT

RIZ)~krg @i R el e sirs & FRLRT 22 H2F
ERIE

SR SR g SRR R R

BEBHTEAE R PERMF R 2 g S B RGE T o B SH
E%Eﬁam%*vﬂﬁ%ﬁ%PiiiﬂﬁﬁﬁmmpmfﬁoWwﬁﬁ\
S EM S IR S ’$%$ﬂ7aw%%%%fmﬂ$ﬁ%a’%@
WoRETARF B S B sflE 2 RFL P iy < HE Bt PR S IR 2 B B PR S E
% 30kGy (fFrekaiErd F o2 > 88) 0 # K FDA 773t 21CFR179.26 ¥ 2§
a2 4 ¥ RerAE ' LE 30 kKGy o AT .%?*iﬁ,kfﬁ?dﬂf +E 30
KGy » 12 & 3@ Fr it 5 R P o §F 853 £ P 200 AL B &7 4 oK% R B £ 3 (Frick’s
dosimeter):& i7 o

P B K

*&‘?%4‘K?\Eé m%%~ﬁf\m§¢'rﬁﬁwiﬂ%ﬁ,

- BEMHFERE 0PRSS T RELEFA A AR HEF - AE
Hm% ﬂ@%m&m$73% ﬂ%ﬁ@néJuPPPE & %Lm
FHNFRET BT OEREICERY  UHTBRHREC M’mﬁ@

PRI - ¥ B E U PP PE? 1 RS A 03 E4HRM »* ¢ TR
pP2? EHEE S 500 o IR RS e 2 2 s AT -
Y BRI S 3%

BEr 2z ¢ B st e Y 5 e Eir2 ¢ B b5 SR E
BRI R AR PESTIE L o BB A 0 48 10 RS 0 @ R SR T
g g SR E X (B2 F 2 2kGy/h)» BEHE B 7 28 (2525°C) » 1% 55 7
FRAHPFEEREED > NEFTZT 2 BERE  c AR AILS 2 BH = FiR{FE
R AN B TR REET R
E o~ fied 2 FECR R R A

Bk SR ST AR RS

m];:]\@ r;:] ﬁ*‘—% ];.—];;451’447, b*ﬁ i

fut

PEHNTFREARE > RHEP L4
Ih.2_ % ¢ -Plate Count Agar (PCA) - Potato

‘2\4- (\L



Dextrose Agar (PDA) % Violet Red Bile Glucose Agar (VRBGA) % 32 % ;A & L
fbrite 2. Bl 235 CNS10890 2 CNS12925 & S-fic4 4+ ipl3s = 2 e fll o PR 5415 1 5
B Wt M AL R 4°C TR 20ming £ B TR ¢ dpdiR £ 90 F) 0 R
%ﬁf@iﬁﬁﬁﬁu%&iﬁﬂﬁﬁ@Mmmmummﬁﬁ&oKA%%%
* 4t ip] LR F 40 F(CNSL0890) 5 PDA 32 % i) 2 2 F* fit* F(CNS12925) ;
7 VRBGA 2 % & % ] 2.8.% M F(Mossel, 1985) -
(-)# 5 Tirstds gy AR A ZSRIAR 0L mL A Bl » B R AL
BBt 95 0 & - ﬁrﬁfi; EAonEtr BB AHY
f%mm”SWCTP‘4’ﬁ 2T CTEE B ES 2 B
A £ TR E—‘]f§°7 19’;'5-?”%.'1-]3- i%%ﬂfﬂ » 3% 31
7TREPDN G ERERZ A -
(Z)#-Botan ~ 527 BHE DA BB PCA TG4 A >3 30
CCEAE 17 X - EXBNpREERETEELL 2 2—*'—447’»'-4 F»;#
o XA P A THEFBZEZBRPEHEB TR LY B FTT
P &R & o
(E)gprda? EFREmT N E SRl kAT E -
I ~P EHRAE 0 FRg

TP RIE R R ACELEL R Y B 0 X RAP AR ST~ 18 iR B2 R
A BRI BRI o OO ERISF N T FFh? it > 11 d £ 3-(color and color
difference meter, model TC-8600A, Tokyo Denshoku Co., Japan)ip| T_tk & 2. Hunter
LE (AR)a®E (+d B ~-%¢ B)~bE (+5d & ~-F¢ R ) Fit st
B2 R TR B b R o ¥R T L2 ¢ B ]k s Bk R

Z
1 o

Yy
&

1‘“b \\

.

El
R B A e &
MRl B EPHR N 5710 g0 Hex BR R 2 RR Y BT RN ST A
BB R o AR ROKAIL o M b B I Sk A 45 K (MX-50, A&D
Company, Limited, Japan)ip] = H 4= 45k & 2 £ > 2 5@ FH E R 2 P75 il
J\/w\ 2R A
$W~@ﬁﬁaarﬁﬁw$9ﬁ
,Iqm,,uﬂfuc 7 HPLC &7 A 45 » o #dr & 51 247§ 954 45
TILE o FRP[2 P B LR ri}?&w%f;—‘ & B dFE B g

v

E SN g\;z LR 2 g R A Gtk (Ursolicacid) ~ 7 v+ 2 dp iR A 5 T

-~

’

EL z‘;

ET

—_ ==
«x\-‘s\-

R
PR
( .
-5
)‘m
Vq‘

v

¥A S % (Schizandrin) ~ & 7 2 dg = 4 5 & & Ff;(Ergosterol) ~ L& 2 dp 4k &
ik (Allantoin) (Frcteir2 5@ FHEL A ¢ 0 OL: Fotleird § ¢ EFL
PELG) E03)c kit B2 PR HPLC T * g LR £ 85473 A
P B AT o A SRS PR S R S 3% 1 0.22 um Y S R TR R 4



AT AT Hppstais2z gtz 2 ¥ 8 HPLC 2 2D Rl§ - ¢ &
k&2 4 ‘3\' = A ‘Lﬂ °
RREFEF AT EH > Bips ERE > GHEBHQLE FHELR
P Ry (YR b PhiE g (gl .gfi  PRETEHE F kAL e A 2 B $E 3t eh
koo P Y BERGE S KR UATR R EHE iﬁ:%ﬁgﬁq‘ EFH g
fale s a7 0 T A RS S HRE S FFEHRSC LT ETE 2o
(= )datR = & -jit & e (Ursolic acid)2. A 47 i i
1LRLETE B bR ms B3 4°Crkfar & r o Al

B 500g - E b kS 1L00gLETH A 4 r 7 25mML f2F

I 2edk 0 1143 A (Led Ultrasonic steri-cleaner) 58~ 20 4 48 » £ 11 ¥

i 24t A4 2. £ 8 0 3t 10 °C T2 8000 rpm &~ 20 4 45 (Sigma

3K30) > 1 0.22um 3t Sm g m r (2w 2% > 2002) -

2. HPLC A 45 i %

Fafh o AR 5 L & e (Ursolic acid, ChromaDex®)

HPLC R4 2 55/ @ ) 2 : Hitachi L-2130 pump/ L-2455 diode array
detector/ D-2000 interface/ L2200
autosampler

& 17 ¢ 1= : C-18 (Merck, Purospher star RP-18)

A 17 1 "E.‘ R E CER

# #4p * B=methnol (90%) » C=water, pH 3.0 (10% - "/ Ffs 2% %)

#F#4p i @ 0.6 mL/min

¥ BlAE © UV 210 nm

s 8 120 pl

(= )dptE= 4 -3 v+ ¢ % (Schizandrin)2_ 4 45 i% i
1L BT vk F RS mte gy - L2~ 01594 » 25 mL 7 A% > A2 § A

FEEFP30mine * 7 fR g F S 4o (Sigma 3K30, 8000 rpm, 20 min

at10°C) > B~ Fi 1 022 pm 3t T il 0 A FRIB S (FE

® & > 2009) -
2. HPLC 4 45 1% 2

pte A R

7 vk3 2z % (y-Schisandrin » ChromaDex®)
HPLC &g & 5/ 18 8

3z
p| ® ¢ Hitachi L-2130 pump/ D-2000 interface/
L-2455 diode array detector
& 47 ¢ 4+ C-18 (Merck, Purospher star RP-18)
Rirg gk - 30°C
#% @ 4p : A= acetonitrile (17%) > B= methanol (55%) -
C= water (28%)

10



#Fd4piniE ¢ 1.0 mL/min
¥Rl £ 1 UV 285 nm
st g 120 pl
(Z)4atR= ~-% & FfE(Ergosterol) 2. 4 47 i
LB R FHR BRI ESH » P~ 10g4c » P 20mL > 1424 L 308
P60 minfsiEiR 0 * T R _E {8 4w (Sigma 3K30, 8000 rpm, 20
minat 10 °C) » B~ i 12 0.22 pm ¢ SR NEE R » T 5 FRIE S o
2.HPLC % {7i% %
s AR5 0§ & F% (Ergosterol, ChromaDex®)
HPLC &% &) 55/ ;p] B © Hitachi L-2130 pump/ D-2000 interface/
L-2455 diode array detector
& 7 ¢ 4L : C-18 (Merck, Purospher star RP-18)
Etrgtg &k - 30°C
#% # 4 © A= methnol (95%) > B= water (5%)
#F#4p i ¢ 1.0mL/min
HBA & DUV 275 nm
A EE D20l
(=) 3%+ 4 - % (Allantoin) 2 4 17 i i
1. -0 25 % s s i o B 7 3B 50 mesh chl B s % 0 2 53 4°C
PR H o HREAEP X 0509 L E A 0 4e 2 20%¢2 fiE 25 mL o f
g ¥ esk 0 T 14z F ik (Led Ultrasonic steri-cleaner) 5 B~ 20 4 48 > 14
20%¢ fEAf Rop 4 2. £ § 0 4w (Sigma 3K30, 8000 rpm, 20 min at 4
°C) > ifik 1 0.22 pm 3t iR B R 0 £ 1 20%2 R 2 6 AR 1
oo (FIZAE > 2009)-
2. HPLC & 47 i% i
dp e 2 R 5 R % (Allantoin, ChromaDex®)
HPLC &% 3] %5/ ;8] ® : Hitachi L-2130 pump/ D-2000 interface/
L-2455 diode array detector
& 47 ¢ 1= : HILIC (COSMOSIL, 4.6 mml.D.-250 mm)
Rirg ik 30°C
# # 4p ¢ A= acetonitrile (70%) >
B=10 mM Phosphate buffer (30%, pH=7.0)
#F#4p i ¢ 1.0mL/min
¥BLAE DUV 210 nm
AstE 5l
(7)) %pptle s A ig

11



ok AOAC 22 = 2 370 > B~if & 4u 74 12 BRJ/CHOH 7 fig i {5 14
GC 4 #5 %3 "5 i ‘2% (AOAC Method Ce 1b-89, 1993) - #3 ¥k s = 2 3+ &
S R AR A A B F R LR B T L A B A
FOUREFF G FEEAERF A AP HE AT o GCH T iE 2
e T
¥ 4 : Supelco wax10 30 mx0.25 mmx0.25 pm, fused capillary silica
column o
AsE R 230°Co
1r5 BIEER 250°C -
iR R (- 45 ) 1 170°C (1 min s 2°C/min)
— 230 °C (0 min, 5 °C/min)
— 250 °C (15 min) -
Column head pressure : 9 psi -
Split vent flow rate : 50 mL/min -
Purge vent flow rate : 5 mL/min -
Makeup gas : N, 40 mL/min -
Carriergas: H, o
Samplesize: 0.5l -
Y E AR
M PPZE PE¢ RERABe KL XY BHIEFTE R ,;:]5?1] e &t o B~ PR &
R RS ITIZ F %2‘ 3 LEPRIIHMTR R RR CFARE
BFREGEI RN EBNFHRZRED ARROZERALA o HTRIFY 2
A aw k- BARK B F RA UG CNS6738 @ K% Ko % B inieskiz
CNS 1355 Az #5] % & %2 ~ & § B #F5% P&y CNSI0501 & & % 45}
WS E ~ EF AR TR CNS 12221 = 2 ple 2 o e R LA
R S H%E/Tw e EREN  FRMH AR TR LR
¢ Ko bt %?‘F‘%ﬁ il B SR %ﬁﬁr‘%ié‘-ﬁﬁ?x’# 6 B2 o 3 &I PTG
e ATt LEE P M TR R MRS ZEIR -
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%~ BR

- P B B SR FATE 2 RS B 4F 3
X g\ TSI N RF N HESF S LEWE S FE S J,ﬁa Sp a;%@g‘,g@f;@‘gﬁijg(
A BE A NGB RS RERHE AR S P ER S Y
AR EER *"‘\iﬁ%‘zﬁ}Z' oiEpcA P2 £ 20 PR 2 B R RN E IR
ﬂ%f RS RFFRCEBRAALG 0N F 11 7T AR RN
AR I EF FRERSH SRS AR GF -
?%%%%%%%ﬂﬁﬁiﬂ4%*ﬂaﬁ4%wﬁﬁ%££’ak—ﬁ
PEFIBPRERMIARKISFZETFAAAR o S BT RF  KF CEF -
LR FFE LESAFRERMEZAFHMIFENEFAIE 1377
B EHY A FECE RS wmER s T LB E 0 PR S 7.7x10~
3.6x10° CFU/g » ﬁgc«w 2 6kGy TF @ F 0 Al ¥ MG 10kGy e st 7
ER2RE IR R S TRESRY B A i » ¥ % i¥ 10°CFU/g -
%&gﬁgxa' % 102~104CFU/g A 8kGy PREHET R 2 %» A 10 $ = R
85 %ﬁ# (2 1) W15+ E>»AERHZ252-4-6~8-10 kGy

%%wmﬁ ERLVH AL HE 2L MR LA L
SRS TOLPMBAR P FLE 26ROy P P AELE LS fank
R¥EMe (19 H) 1 10 kGy ﬁ@ﬁfﬁiwi ARLFELE o B 25 R

MAcE AL A SR B Ao o VR B A YA B2 ¢ BEFRFRS (2
¢ B R) 0 F AR i%%éi&ﬁ%m vOLRE F 2R R BRI 24 2§
A5 (F 4 HER ) e

MREEZ T RF 4 G RI ARG 242 KR RIS B 2 TS
E%éﬂ«%$mﬁ&@*@m%ﬁww’“GMW%%Wﬂﬁﬁééiﬁﬁ’

T vk b § w5 8.8x10° CFU/Q » 2 8KGy BB &7 i % 2@ ] - 10 4+
««v“%+”TzéUﬂ$$ﬂf%“ﬂfCFU@’~‘4kGymH#*”* IR
pror MIPEER 0 Y 2KGY BER 0 B 10tk &E T ARIES A A (% 2) B
BiRIKFIE NP HUTI AT IR NAREAAIBEARRES BT RI k32
IR RS T IR EOERET ALK

K% ﬁw@fywhﬁmmﬁfﬁﬁ75mﬁ~1&uﬁumg,ulomw%
e g 2R E (£ 3); 15 B Bl > 10° CFU/g > # F#kc s 10°~10°
CFU/g» # ¢ e 54 10°CFU/Q 2 e @ R4 {7 A X 2808 &
RAAIBEA 2 RARE KT RS 5 5 4-6kGy BT &2 s 8 &by
BT APEEKELE 0 8 KCy RS TN A AL BETE - ik
AP RE (R HFER) S 10KkGy B& ¥ = 20 o F P F e 1035
z A3 NI Flcl > 10°CRUIG > 2 5 AKGyY BB ST15F = 2
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(&
4
i

EfEFEOEF > FRESFIRPFYBEES > B0 5F > %3
A REETI LES > LS EEA3 L :T%%\ v S
prEF Y T D5 ‘Eé’t%%ﬁiﬂi&wmﬁﬁéoﬁﬂ
R A F wmEEkRE 5 6.9x10° CFU/g > F %5 12kGy = i = 2
P B F ,;]g;tgjerﬁﬁ 4.6x10°~4x10° CFU/g> 12 10 kGy P& 547 if
10445 % 3 W 77 A : 101~1o3 CFU/g’ = 8 kGy ¥ = 2
o3 RS Fdcl 2t 10° CFUG: %P e 103 st 2409 IR 5 4
BT 22l R (2 4) BEi#x D2 oS E7 &L B %éﬁifzr:’:
}
t

}“L
8\}‘3;‘_\;_,
S
had )
£

ERARIBAZLMIS T APKELIERALE > 16 kGy PR S 15 M
PRSIl 07 L REAFELE (57 B8 ) I BKGy Bk &4
m@;w°iﬂéEiﬁﬁﬁﬁpﬁééjﬁ%%%i¢ﬁﬂ4#4£’Eu
ASPRSTE 5254568 10kGy e b2 £+ &k o i § 1S % 40 PCA
BEiAltrgiz=x v LES} aégyi,zmﬁﬁﬁﬁﬁa* J4 > 5 6~ 8KkGy PR {s
sz e R o B A A BLETIE - FE 5 10KGy RS
%274 (H6)-

LETE = § 84§ o Flcd B 5 45x10'~35x10° CFU/g » 5 8 kGy &
WP ER2AE TE RE#S 100~10°CFU/g » %5 4~8KGy R ét1s ¥ = 2
o100 Y R RBIEEF FES A A (2 5) LEBERTE A
AIBEAPRE PN ACRH2Z B BREMAFAE B ACREE £2-
4\6\8kGy PRtz R EER “‘s“;iﬁéﬁ‘ﬁfé BHPCARBEAEAIEBETX >

FALEG I GF mEEENE S0 7 54 6KGy BTS2 Mt Fp R
;'}E‘"" P WIS AR F w7 S 8KGY Bt AR sV R 2R E (B T)

FrEetd fﬁz Fi#c# [ 5 3.5x10'~2.8x10° CFU/g > 5 6~8 kGy P i1 {2

wzifﬁ';éc ;T E Ak F e F#ic| >t 2.6x10° CFU/g ;mw- = 6kGy ¥ 11 %

DR Eﬂ v H gl 1 " = 8kGy ]3@3/1'? F R DR E—] N (U = i A P ﬁj—
magm*,_<w® 87 LERFHSE FHERITEE H i A
IR & A b 0~6KGy kS F T LTI ERFE 2R 0 PR TR R H e
FlBciE b b > 3 8kGy RIS A LTI FETA L o

LEH - F B4k F ] >t 9.1x10° CFU/g » 5 6KGy BB+ i = 273

ﬁ ;o3 M 3t 10° CFUIg 0 (5 4~6KGy BRotis v 2 23 @ » ¥ 1044 =
wARIERAFESNF (2 T7) #7 FAE %E'TE" W’»Ll"fgfﬁr%g I
i%%zl_xi BEFE 2 LR 9) bk SRR & 5 E2 £ 5 4KGy
RS SRS VP ER R o '"3'7’?5&&' Foralyd R

Fh (2d #F ) E 3 6KGy BRET{S = 27 F
SR BFHART o A AV EEESEEHI R IR EA
A fE R E E—‘]ﬁﬁi’ T2 E—‘] frE R ETRE £ E‘]ﬁ“ Bty £ 3 F
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o RREFERIREF UM ZRFFEFTREFRILLE S
o B SR EL TR

R REEIE TR B2 R FRL T Y B4 A BE
FALUS PR TR R AR L R AR TR Y RS 10
SRS Rdt ARS8 2426282 10KGy (745 HHESE
o E EC B R )ﬁwmﬂ%&wiﬁﬂ’1§6$””EJHM¢ﬂ&£Lﬁ—p%
AL T T ASRMZ RS OR Y TR Al R

By HFLRE o BRSERFETE L FERE T EARE o B 2R FATT A
R RE S «% m ?%% . »
=5 0m ““%13*-,{ j;—]f;f‘i‘ | & P
G IR

N

T

YRR R R BT Rk B E O BT Y EH TR
Bz Hirg 2 R ARE S 4ck 82 B 10 %%wﬁ—ﬁmgﬂ;nw%gﬁ&@
PHCTRAAMESNG SR RANERAFEL - L
FHY T2 FA RS PR RE L BRI S
B EEPHR 104 > A R FERIA Y B (KR 2 S ) LA PR

Xx R
¢ piE o e i 4KGy PRt is dim;}:‘/v?]?:]"
=~ BREis Y B2 g d PR
L0 FEHFEE AR I ERAT PSR AR A AR A B
dRFMA L N F A RIS Y B T A S L RW B

Berrd 3Pl Hunter L& (R AR )~a® (¢ & ~-%¢ ) b (+
®ERC-ES R HUMARS BT B oE  LERL A
BRSRERIZ > AR REArs B B R HE R E R R E T
AARRAL > NIRRT Y B bRy F o

FoEsicd 997 > FHREEZIFFEIRTHRSF2ZBYLRAEL - T

AN

RS B A ROk ey P AR o XA R P*H°m??‘
f;%’ R ¥ /&"H’%(\_’"\ g\ﬂ J_r*/_% ’ —,ﬁ L iw (%E) _,}; ‘L_'i—E/fﬁv:(T - —‘%5 J-ﬂi H&F“

BT EMA T P BHARI ELRBHLBPERS 10KGy 1T R
AR RS2 R R E T R R R RSP
v~ ¢ EH R Sk F R

B plY B ABE 51090 A B ERE 2 PRV EHLTR BT Y
B AR 0 M A BGEEN R A RBPITE A A kA Z R o Flip ke P E 2
et kA SRR HRA > A B L0 BE kAT EBME 1936% 0 53
5 30.68% > it f P BE R - pA R EAFR R LGS FA R B



ERF3 W o~ (82 kA ZER (T RMGIIH KA ZERIR
S 4rd 10 T 0 X BRTE T ASRMZ 5 10 KGy BEf2 kA 7
23.65+1.24%% 23.44+1.48% & pv75 >~ B 1 {6 KRG R 2 T 10kGy RS2 kA
gﬂ@wﬂﬂm&1M%£mezm%’%T%%ﬁ@v% LB A
PR 6B 0 i AGREE G m%ﬂﬁﬂ%vxﬁﬁi —4w>2€?w%ﬁfﬁ°
B XY BHA TGRS ZETE > AR AIEFZ RS 2T
%~ﬂ’%7%%@ﬂﬁL9A§%“ﬁQ%W%’m%&ﬂﬁkﬁ;ggm
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st Al £

i ;;" ‘i;&:’ KRS REE G B PR R B R R R EAE BE S EAD B
o OkGy OkGy 2kGy 2kGy 4kGy 4kGy 6kGy 6kGy 8kGy 8kGy 10kGy 10 kGy
« A*  B"  72021° 1490 289 516 183 25 29 6 26 O 0 0
M 854 19 48 9 42 0 0 0 0 0 0 0
Y 92956 1574 337 1057 239 25 0 0 = 0 - 0
E 0 0 0 0 0 0 - 0 - 0 - -
B B 359 31 193 30 36 9 0 0 0 0 0 0
M 496 47 580 23 72 0 0 0 0 0 0 0
Y 253 0 16 15 72 0 0 0 - 0 - 0
E 0 0 0 0 0 0 - 0 - 0 - -
C B 148 769 31 330 30 35 0 0 0 0 0 0
M 161 288 31 17 30 7 0 0 0 0 0 0
Y 0O 490 0 1304 0 423 O 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - 0 - -
D B 121 49 132 38 48 18 25 90 O 0 0 0
M 388 24 111 13 48 9 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - 0 - -
E B 77 226 31 18 58 25 0 9 0 0 0 0
M 131 5098 61 54 44 0 0 9 0 0 0 0
Y 23 0 3 0 31 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - 0 - -
F B 249 176 18 9 37 23 0 0 0 0 0 0
M % 20 0 1 18 8 0 0 0 0 0 0
Y 0O 91 0 1% 0 12 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - 0 - -
G B 363448491936 29412 40029 970 26959 195 252 43 56 0 0
M 6490 0 4386 0 132 0 9 0 0 0 0 0
Y 267394 709476 37668 48902 1732 30819 52 515 - 0 - =
E 0 0 0 0 0 0 0 0 - = - =
H B 179 2 45 11 20 7 22 0 0 0 0 0
M 168 0 45 0 20 0 22 0 0 0 0 0
Y 78 0 0 0 0 0 0 0 - 0 - -
E 0 0 0 0 0 0 0 0 - - - -
| B 89 249 0 65 24 7 0 0 27 O 0 0
M 67 20 26 1 27 0 27 O 0 0 0 0
Y 187 0 0 0 143 0 0 0 - 0 - -
E 0 0 0 0 0 0 0 0 - - - -
J B 90983 8555 18882 22 500 7 28 0O 24 0O 0 0
M 679 223 249 0 25 0 28 0 0 0 0 0
Y 146659 2094 24799 11 25 0 0 0 - 0 - =
E 0 0 0 0 0 0 0 0 - = - =
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- i O0kGy OkGy 2kGy 2kGy 4kGy 4kGy 6kGy 6kGy 8kGy 8kGy 10kGy 10 kGy

m A* B° 874 3383 243 254 87 62 43 24 O 0 0 0
. M 203 63 101 23 0 50 0 46 0 0 0 0
o Y 6 25 0 0 0 0 0 o 0 - 0
- E 0 0 0 0 o0 0 - 0 - - - -
B B 818 1126 553 594 136 24 41 23 O 0 0 0

M 376 245 47 29 0 24 0 23 0 0 0 0

Y 0 0 0 0O o 0 o0 © - 0 - 0

E 0 0 0 0O o0 O - 0 - - - -

% C B 30 8 124 0 38 0 0 0 o0 0 0 0
5] M 41 25 38 25 0 48 0 0 0 0 0 0
, Y 0 0 0 0O o 0 o0 © - 0 - 0
o E 0 0 0 0 0 0 - 0 - - - -
. D B 148 324 128 22 0 0 0 0 0 0 0 0
M 292 911 58 19% 0 70 0 42 0 0 0 0

Y 0 0 0 0O o 0 o O - 0 - 0

E 0 0 0 0 o0 0 - 0 - 0 - -

E B 5 0 5 0 3 0 0 0 o0 0 0 0
M 183 174 31 60 0 65 0 0 0 0 0 0

Y 0 0 0 0O o 0 o0 © - 0 - 0

E 0 0 0 0O o0 O - 0 - 0 - -

F B 241 188 82 54 34 28 0 0 O 0 0 0

M 53 149 41 27 0 28 0 0 0 0 0 0

Y 0 0 0 0O o 0 o0 © - 0 - 0

E 0 0 0 0 o0 0 - 0 - 0 - -

G B 3 0 0 0O o 0 Oo0 0 o 0 0 0

M 7 0 38 0 0 O o0 0 0 0 0 0

Y 0 0 0 O o 0 o0 O - 0 - 0

E 0 0 0 0 o0 0 - 0 - - - -

H B 114 5 o0 14 0 0 o0 0 0 0 0 0
M 72 28 3 14 0 0 0 0 0 0 0 0

Y 0 0 0 0O o 0 o © - 0 - 0

E 0 0 0 0O o0 O - 0 - - - -

| B 3 252 0 8 0 9 0 0 o0 0 0 0

M 133 18 77 5 0 19 0 9 0 0 0 0

Y 0 0 0 0O o 0 o0 © - 0 - 0

E 0 0 0 0 o0 0 - 0 - - - -

J B 3 1861 0 22 0 9 0 0 o0 0 0 0

M 3 8 3 13 0 9 0 9 0 0 0 0

Y 0 0 0 O o 0 o0 O - 0 - 0

E 0 0 0 0 o0 0 - 0 - - - -
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"~ o OkGy 0kGy 2kGy 2kGy 4kGy 4kGy 6kGy 6kGy 8kGy 8kGy 10kGy 10 kGy
¥ A*  B" 4736° 1302 80 109 26 23 29 0 26 0 25 0
2 M 31958 10707 53 72 0 70 0 85 0 0 0 0
Y 720 24 0 0 0 0 0 0 -4 0 - 0
E 691 0 0 0 0 0 - 0 - 0 - -
B B 849 1144 8015 172 78 25 0 0 0 0 0 0
M 11053 2380 99 117 46 208 O 61 0 0 0 0
Y 674 0 248 O 0 0 0 0 - 0 - 0
E 0 0 149 © 0 0 - 0 - 0 - 5
C B 12774 220 1860 232 27 24 3073 23 2626 24 0 0
M 272 553 483 41 113 0 90 0 0 0 0 0
Y 7202 0 2295 23 0 0 4507 O 0 0 - 0
E 1155 0 1110 O 0 0 0 0 - 0 - 5
D B 186 262 105 36 88 0 27 0 88 0 0 0
M 12898 1898 130 252 29 38 68 24 0 0 0 0
Y 286 24 26 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 - 0 - 0 - -
E B 225 351 104 37 144 24 38 0 0 0 0 0
M 42013 222407 26 0 21 0 0 0 0 0 0 0
Y 72 31 52 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 - 0 - 0 - 5
F B 75 527 92 0 26 0 19 0 0 0 0 0
M 8902 5500 99 76 26 23 19 0 0 0 0 0
Y 0 80 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 - 0 - 0 - 5
G B 793 367 480 168 284 269 265 53 213 82 0 0
M 24604 23352 451 O 42 6 53 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 - 0 - - - -
H B 9351 1038 521 40 71 25 43 129 O 0 0 0
M 26240 20377 1184 1065 85 6 97 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 5
E 0 0 0 0 0 0 0 0 - 5 - 5
| B 267 485 24 139 O 23 0 5 0 0 0 0
M 156 46128 85 405 O 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 5
E 0 0 0 0 0 0 - 0 - 5 - 5
J B 3827 947 60 135 24 33 21 8 34 0 0 0
M 499 2796 426 919 24 115 21 24 0 8 0 0
Y 0 0 0 0 0 0 0 0 - 0 - -
E

0 0 0 0 0 0 0 0 - = - =
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"~ o OkGy O0kGy 2kGy 2kGy 4kGy 4kGy 6kGy 6kGy 8kGy 8kGy 10kGy 10 kGy
i A*  B"  4016° 11623 5191 5064 223 1423 O 28 0 28 0 0
5 M 412 137 134 244 22 104 34 41 0 0 0 0
Y 1349 55 405 30 0 28 0 0 0 0 0 0
E 474 1212 197 296 O 0 0 0 0 0 0 0
B B 465 7201 60086 467 409 25 55 94 0 27 0 0
M 152 143 46 54 33 68 32 76 0 0 0 0
Y 33 23 54 0 25 0 0 0 0 0 0 0
E 0 0 0 0 0 0 0 0 0 0 0 0
C B 2629 6316 255 176 40 90 0 43 0 79 0 0
M 1592 47 24 8 20 46 18 0 0 0 0 0
Y 287 62 30 0 0 0 0 0 0 0 0 0
E 1233 2737 128 22 0 0 0 0 0 0 0 0
D B 1555 1018 260 93 22 29 39 0 0 0 0 0
M 819 559 741 66 66 58 19 24 0 0 0 0
Y 506 0 130 O 22 0 0 0 0 0 0 0
E 0 286 0 0 0 0 0 0 -4 0 - 0
E B 597 114 52 0 22 0 23 0 23 0 0 0
M 626 253 62 112 504 25 23 87 0 0 0 0
Y 200 0 290 O 0 0 0 0 0 0 0 0
E 0 76 0 0 0 0 - 0 - 0 - 0
F B 68839 124138 13641 482 314 454 318 371 188 225 81 116
M 380 209 76 0 50 0 45 0 0 0 0 0
Y 1004 49 152 39 0 12 0 0 0 0 0 5
E 0 57 O 23 0 0 - 0 - 5 - 5
G B 607 89036 104 2188 100 1136 52 17 286 23 0 0
M 76 3B 23 0 37 0 26 0 0 0 0 0
Y 25 35 0 106 O 17 0 0 0 0 0 5
E 0 0 0 0 0 0 - 0 - - - -
H B 2309 2613 633 52 106 29 36 25 121 33 0 0
M 41 3B 75 0 24 0 36 0 0 0 0 0
Y 41 0 0 0 0 0 0 0 0 0 0 5
E 0 0 0 0 0 0 - 0 - 5 - 5
| B 499 1264 239 463 104 121 59 24 0 8 0 0
M 171 645 42 8 26 24 0 8 0 0 0 0
Y 0 0 0 0 0 0 0 0 0 0 0 5
E 0 0 0 0 0 0 0 0 - 5 - 5
J B 460 1435 111 285 23 38 0 12 0 0 0 0
M 115 308 24 46 0 6 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 0 0 5
E 0

0 0 0 0 0
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Boit A 2

i i i;; KRS REE G B PR R B R R R EAE BE S EAD B
T 0 kGy OkGy 2kGy 2kGy 4kGy 4kGy 6kGy 6kGy 8kGy 8kGy 10kGy 10 kGy
. A*  B"  509° 747 156 139 67 93 O 9 0 0 0 0
i M 93 60 45 0 4 9 4 0O 0 0 0 0
- Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
B B 1324 1204 204 152 128 9 46 9 0 0 0 0
M 286 28 139 15 43 9 42 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
C B 3488 7516 145 44 40 10 37 0 0 0 0 0
M 229 6 121 0 8 10 39 0 0 0 0 0
Y 0 200 © 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
D B 1441 1236 187 122 71 10 35 22 0 0 0 0
M 40 30 3 14 0 10 O 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
E B 1654 1153 165 46 152 11 152 10 O 0 0 0
M 76 11 37 0 0 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
F B 398 5% 180 47 43 19 44 0 0 0 0 0
M 110 9 42 0 42 9 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
G B 88 1270 4 59 8 20 O 0 0 0 0 0
M 224 0 8 0 0 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - - - -
E 0 0 0 0 0 0 0 0 - - - -
H B 45 5 0 17 O 0 0 0 0 0 0 0
M 60 33 44 17 42 10 O 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - -
E 0 0 0 0 0 0 0 0 - - - -
| B 391 23 43 0 45 0 0 0 0 0 0 0
M 115 23 4 32 46 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - -
E 0 0 0 0 0 0 0 0 - - - -
J B 210 86 41 36 O 8 0 0 0 0 0 0
M 248 47 38 24 O 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - -
E 0 0 0 0 0 0 0 0 - - - -
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ARE PTizis BEIE BT 38 B Brizis BEE BrEis BHS BFFie BEE BFFis

M Bl fARE
OkGy O0kGy 2kGy 2kGy 4kGy 4kGy 6kGy 6kGy 8kGy 8k Gy 10kGy 10 kGy

& A* B 26 50 53 32 25 0 25 0 0 0 0 0
. M 275 37 81 0 0 0 34 0 0 0 0 0
‘ Y 0 0 0 0 0 0 0 0 -9 0 - 0
E 0 0 0 0 0 0 0 0 - - . -

B B 39 27 0 0 0 0 0 0 0 0 0 0
M 39 27 40 59 0 9 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 . 0
E 0 0 0 0 0 0 0 0 - - - -

C B 77 48 34 9 33 0 34 0 0 0 0 0
M 118 60 38 13 34 8 34 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - - - -

D B 112 0 37 0 37 0 0 0 0 0 0 0
M 285 47 94 35 63 14 4 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - - - -

E B 0 84 0 0 0 0 0 0 0 0 0 0
M 3 28 3 13 35 9 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 . 0
E 0 0 0 0 0 0 0 0 - - - -

F B 39 26 0 0 0 0 0 0 0 0 0 0
M 78 263 56 13 56 18 48 10 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - - - -
G B 74 21 79 14 0 0 0 0 0 0 0 0
M 37 21 79 0 36 0 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - - - -

H B 133 0 33 0 34 0 0 0 0 0 0 0
M 112 258 42 13 52 0 26 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 . 0
E 0 0 0 0 0 0 0 0 - - - -

| B 80 0 42 0 43 0 0 0 0 0 0 0
M 144 25 8 16 60 0 63 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - - - -

J B 35 54 0 13 0 0 0 0 0 0 0 0
M 35 39 0 13 0 8 0 0 0 0 0 0
Y 0 0 0 0 0 0 0 0 - 0 - 0
E 0 0 0 0 0 0 0 0 - - . -
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AP PTIFIS RIS BT B PTIFE RME

RRT (S RTES RER

PB 5 {5

PF % {4

OkGy O0kGy 2kGy 2kGy 4kGy 4kGy 6kGy

6 kGy 8kGy 8kGy 10kGy 10 kGy

g A* B 48 0 33 0 27 0 0 0 0 0 0 0

% M 81 19 30 9 23 6 0 0 0 0 0 0

i Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

B B 30 0 0 0 0 0 0 0 0 0 0 0

M 146 3074 91 63 29 0 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

L C B 35 37 0 9 0 0 0 0 0 0 0 0

= M 3 18 35 9 0 6 0 0 0 0 0 0

a Y o 0 o O o O o0 O - 0 . 0

E 0 0 0 0 0 0 0 0 - - - -

D B 909 1306 8 24 36 14 0 0 0 0 0 0

M 0 29 0 12 0 14 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

E B 102 46 0 12 0 0 0 0 0 0 0 0

M 110 68 51 18 30 8 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

F B 0 0 0 0 0 0 0 0 0 0 0 0

M 0 0 0 0 0 0 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

G B 78 34 0 10 0 0 0 0 0 0 0 0

M 0 0 0 10 0 0 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

H B 293 1062 69 39 0 0 0 0 0 0 0 0

M 110 19 52 7 0 6 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

[ B 302 7041 67 31 43 27 0 0 0 0 0 0

M 51 983 35 0 0 0 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -

J B 125 30 3 0 0 0 0 0 0 0 0 0

M 33 20 35 6 0 0 0 0 0 0 0 0

Y 0 0 0 0 0 0 0 0 - 0 - 0

E 0 0 0 0 0 0 0 0 - - - -
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¢ 5 f o BFLH # (i
RT3 (St BT W [SAERE e FClERE
- ¥ 7.7x10'~3.6x10°  3.1x10'~4.9x10°  9.8x10'~2.7x10>  2.0x10'~5x10° * -
Fructus Zizyphi Sativae e ﬁ E 10 10 8 8
P ¥ 8.2x10°~8.7x10°  1.1x10°~3.4x10°  2.7x10°~3.8x10°  8.8x10'~2.5x10° - -
Frucus Schizandrae o s3] £ 8 8 4 8
8T ¥ 3.3x10'~3.4x10°  2.5x10'~1.8x10°  3.9x10'~2.9x10°  2.5x10'~9.1x10? - -
Frucus Schizandrae o s3] £ 6 6 4 6
. ¥ 75x10'~13x10"  2.2x10°~13x10°  1.6x10°~4.2x10*  55x10°~2.2x10°  2.5x10'~1.2x10° -
SemenBumals i g £ 10 10 8 10 4
s ¥ 4.6x10°~6.9x10"  11x10°~1.2x10°  8.2x10'~1.9x10°  35x10'~65x10°  2.1x10'~1.2x10°  2.1x10'~2.7x10°
Semen Nelumbonls . 2] £ 10 10 8 8 4 4
L ¥ 45x10'~35x10°  2.3x10'~7.5x10°  4.1x10'~2.9x10°  1.1x10'~3.6x10° - -
Fructus Corni & AR 8 8 8 6
o ¥ 2.4x10'~2.6x10°  2.4x10'~8.4x10"  3.5x10'~2.9x10°  2.5x10'~2.6x107 - -
Sclerotium Porice AnE 3 4 8 3
L ¥ 1.8x10'~9.1x10*  1.8x10'~7.0x10*  1.8x10'~1.5x10°  1.8x10'~3.1x10° - -
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ﬁé ‘é'T ns L 2 I % F‘g éjT o =, =2 =R %
’f‘f']‘;%_ e T PTF 1o ,3‘}']_% RT3 PTF 1o
< g e ()3 3P
OkGy L 34.35+2.30 30.95+3.15 OkGy L 1550+251 16.48+3.46
a 26.82+1.20 24.43+2.84 a 4.54+2.67 8.45+6.05
b 25.18+3.23 18.28+3.83 b 3.65t1.52 5.01+2.40
10kGy L 33.29+2.28 31.68+3.67 8 kGy 1547090 14.30+£1.83
a 25.37+3.13 24.31+3.85 a 5.72+241 4.87+4.78
b 23.75t3.24 20.58+3.67 4.17+0.92 3.59+0.52
x%° P
OkGy L 66.32+14.07 62.11+12.87 0 kGy 86.36+£3.70  86.35+2.18
a 4.28+311 4.69+3.55 -1.95+0.72 -1.97£1.10
b 1250+1.94 12.14+2.56 11.27+£0.68  11.82+0.91
10kGy L 69.54+9.29 74.42+7.07 8 kGy 87.30£2.73  88.64+2.52
a 2.20£2.60 0.91+1.20 -1.23+0.62 -1.90+£0.74
b 10.59+1.20 10.85+0.09 11.08+£0.52  10.97+0.83
g; 2 \,'_1%%' b
OkGy L 74.71+2.08 75.12+1.75 0 kGy 89.67£1.22  85.62+3.04
a -0.32+£1.09 -0.40+£1.19 a -2.18+2.30 -1.18+0.64
b 29.64+3.40 28.76+4.80 10.69+1.65 13.16+1.62
10kGy L 72.05+4.87 72.68+1.91 6 kGy 88.7+0.78 84.11+1.86
a -1.18+2.28 -0.09+2.48 a -0.96+0.64 -0.44+1.21
b 27.86+£2.78 28.04+3.56 10.32+0.94  12.84+0.81
LEEP
OkGy L 20.14+1.65 19.12+1.55
a 10.38+0.96 11.28+2.09
b  7.59+1.46 7.96x1.00
8kGy L 20.11+242 20.51+1.77
a 11.05+£3.12 13.22+1.49
b 754+1.11 9.38+2.42
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2 AP BHEI BARIZE TR A B SH KA B
ke zE (%)
P EHR RSHE AR PF I 8

* B 0 kGy 23.65+1.24° 19.36+1.01
10 kGy 23.44+1.48 20.49+2.10
| 0 kGy 14.84+0.68 13.70+0.74
10 kGy 14.67+0.41 13.32+0.46
T 0 kGy 10.88+0.33 9.69+0.42
10 kGy 10.74+0.21 9.74+0.37
LXW®w  0kGy 23.45+0.52 22.08+0.89
8 kGy 23.38+0.28 21.58+0.97
I3 0 kGy 7.62+0.33 7.12+0.55
8 kGy 7.710.27 7.28+0.81
"E 0 kGy 16.31+0.66 14.52+0.43
8 kGy 16.40+0.51 15.40+0.52
L 0 kGy 10.58+0.27 9.65+0.24
6 kGy 10.49+0.34 9.88+0.19
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5~ EFEREE TS B D2 AR e

vy VL A BSTHRE
(%) 0 kGy 10 kGy
" 57 S PR PFRS FEERT BFE
C15:0 0.07 - 0.06 -
C16:0 21.10 21.61 21.82 21.67
C16:1 0.16 - 0.19 -
C17:0 0.12 - 0.11 -
C18:0 1.45 1.95 1.37 2.29
c18:1 13.98 17.16 13.93 17.79
C18:2 48.77 49.47 48.55 46.93
0-C18:3(0-3) 4.34 3.97 3.98 3.66
C20:0 1.58 1.19 1.55 1.25
C20:1 0.45 - 0.49 -
C20:2 0.10 - 0.11 -
C20:4(w-6) 0.46 - 0.43 -
C21.0 0.24 - 0.23 -
C22:0 5.10 3.62 5.09 4.09
c22:1 0.20 - 0.19 -
C24:0 1.60 1.05 1.61 1.16
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6~ RFERWEPTE B is 2 ghhfles

P W e P70 A BT F {8
(%)

P 5 B OkGy 5kGy 10kGy 15kGy O0kGy 5kGy 10kGy 15kGy
C12:.0 0.50 0.90 112 - - - - -
C14.0 0.87 0.74  0.76 0.81 - - - -
C16:0 2262 2488 2555 2455 2032 1763 19.03 1834
C17.0 0.38 0.44 - 0.41 - - - -
C18:.0 6.70 5.15 5.45 582 732 308 361 368
Ci8:1 36.78 3228 3214 3296 3507 1553 176 1834
C18:2 2471 2805 2742 2739 308 2304 26.29 26.27

a-C18:3(w-3) | 0.85 101 0.90 09 211 269 232 308
C20:.0 044 049 0.50 0.56 - - - -
C20:1 1.16 1.24 1.27 1.30 - - - -
C22.0 1.59 1.56 1.77 164 223 235 - 3.21
C22:1 0.49 0.43 - 0.51 - 33.75 28.37 24.36
C24.0 2.01 2.15 2.21 241 214 193 278 271
C24:1 0.92 0.67 0.91 0.68 - - - -

- A
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|l

NAYS FE U TY AR RN S T

Amino BT 3 E e e

acid
(mg/100g)| Ok 5k 10k 15k Ok 5k 10k 15k

Asp. 745.08 688.87 72489 798.04 760.17 74752 76159 745.15
Thr. 39301 367.28 39246 414.86 397.39 391.06 397.15 384.42
Ser. 586.33 547.86 585.26 616.24 595.60 58549 602.02 584.44
Glu. [1736.24 1635.34 1758.10 1813.83 1689.37 1732.41 1712.20 1668.61
Gly. 321.17 29433 310.22 34453 324.09 327.88 332.69 320.08
Ala 643.86 603.68 621.65 693.08 660.13 655.66 676.92 656.07
Cys. 4335 39.77 4355 4814 4983 6383 6880 68.27
val. 529.59 484.60 510.95 56792 578.74 57295 584.37 566.03
Met. 190.89 200.55 182.35 1/6.86 20592 216.46 220.06 228.65
|so. 531.03 49531 51799 571.35 538.06 53197 547.41 531.20
Leu. 916.60 849.46 886.7/6 984.30 920.39 927.97 935.16 908.86
Tyr. 350.84 32555 347.93 379.47 405.75 399.75 417.69 399.04
Phe. 586.83 542.12 573.17 633.92 595.72 580.83 605.39 589.44
Lys. 31341 28260 300.56 327.53 310.71 302.03 312.69 298.30
His. 33253 29891 33494 364.32 326.85 32753 330.89 31441
Arg. |1319.56 1211.70 1291.68 1395.04 1337.60 1360.86 1364.10 1304.96
Pro. 22316 199.95 217.80 245.60 219.14 197.21 226.46 211.43
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%8~ A R (2 g AR 7 £ (mglg)

& e+ PP PE
PR 5173 £ 0 kGy 10 kGy 0 kGy 10 kGy
v BEE(Y)
A 0 60.47+3.54 59.49+2.88 60.47+3.54 61.82+2.65
6 55.07+£3.68 53.63t5.20 55.20+4.79 54.25+3.46
B 0 30.76x2.80 32.20+1.65 30.76x2.80 32.96%+1.12
6 29.90+2.44 32.67+4.36 33.33+4.83 31.71+4.52
29~ LEXWERHD S 2 gtk ALk 7 £ (Mmglg)
¢k H PE
PR 543 £ 0 kGy 8 kGy 0 kGy 8 kGy
L= pEE(Y)
A 0 1.86+0.07 1.81+0.11 1.86+0.07 1.97+0.10
6 1.82+0.04 1.86+0.01 1.82+0.12 1.82+0.08
210~ T w3 SR 2 H1E A T T £ 7 E(mglg)
o L PE
R 0 kGy 8 kGy 0 kGy 8 kGy
v ()
A 0 4.26£0.01 4.23+0.06 4.26+0.01 4.32+0.12
6 443+0.06 4.03+0.01 4.19+0.04 4.21+0.07
B 0 453+0.11 4.39+0.16 4.53+0.11 4.40+0.04
6 444+0.06 4.54+0.08 4.32+0.06 4.40+0.09
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21 KFERs s 2 4pth 4 § & 5 2 £(Mglg)

¢ ke PP PE
PR G ] £ 0 kGy 8 kGy 0 kGy 8 kGy
xR
A 0 137.53£1.71 146.77+5.20 137.53+1.71 143.43+6.04
8 144.33£5.13 140.98+5.53 120.96+7.44 128.72+5.12
B 0 121.32+7.27 127.64+8.22 121.32+7.27 124.48+1.91
8 135.20£7.82 134.60+6.52 126.97+7.97 122.86+7.32

%12 LESRHT S22 0% S 2 Rk E 7 E(mg/g)

¢ ke PP PE

PR 5173 & 0 kGy 6 kGy 0 kGy 6 kGy
v BEEE(Y)
A 0 6.93+0.32 6.20+0.36 6.93+0.32 6.57+0.18

6 7.21+0.30 6.21+0.26 7.10+0.20 6.46+0.16
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# 13-PEPP# H# 57 b B & RBiAJIZET 3 ~ S H P EgL

¢ ¥ fALE PP PE
B R IE P B B e dT 0 kGy 10 kGy 0 kGy 10 kGy
PrE (") 0 0 6 0 6 0 6
1% A H =
1-1 %3+ (MD) kgf/ cm? 223 369 230 396 189 300 182 298
1-2 % 4 (TD) kgf/ cm? 241 337 236 414 122 239 121 239
23R 5% K
2-1 %4+ (MD) kgf 1.2 3.1 1.3 2.9 1.3 2.7 1.3 2.8
2-2% 3 (TD) kgf 13 1.2 2.7 1.3 2.7 1.3 2.7
3%3 R cc/mz-day 1872.2 1797.7 1868.4 1831.0 22951 24426 23784 2585.9
47 Rk
4-1 g7 A-k 60 & 30 ~ ppm - - 7 - 1.4 - -
4-2 g m h-r R 25 R 1% ppm - - 2 - 6 - 4
Tup A R FHHARREHC RAEL 10 47 EdR2 TI0E
4% 14-PE~-PPE % FaJd2id 2 3ad 2. HunterL.a b.i&
L. a b.
S Treatment
0 month 6 month 0 month 6 month 0 month 6 month
PP O0kGy  72.84+0.76 83.70+0.25 -3.14+0.37 1.46+0.17 0.39+0.10 -1.34+0.14
10kGy 72.96+0.88 84.38+0.31 -3.41+0.56 1.17+0.13 0.20+0.10 -1.06+0.11
PE OkGy  67.36x0.46 79.91+0.35 -3.89+1.11 1.51+0.12 0.28+0.13 -1.10+0.43
10kGy 66.28£0.35 79.79+0.35 -3.70+0.27 1.22+0.12 -0.03+0.01 -0.76+0.07
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Number: CCMP99-RD-038

Development of Self-Care Strategiesfor
Dysmenorrhea (2-1)

Suh-Hwa Maa
National Taitung University

ABSTRACT

Background:

Primary dysmenorrhea is diagnosed when symptoms are not attributable to an
underlying disease, disorder, or structural abnormality either within or outside the
uterus. Primary dysmenorrhea has been defined as the appearance of
body/mind/environment/society interaction. This report is afina report for the first
year study in a two-year prospective controlled study which aimed to improve
primary dysmenorrhea by integrating acupressure and somatic movement as a self
care protocol.

Sudy objectives:

To investigate the effect of an acupressure and somatic movement education
course on pain, the pelvis inclination condition, and body flexibility in university
females with primary dysmenorrhea.

Design:
A prospective, repeat measure quasi-experimental study, consisting of two
groups.

M ethods:

Sixty-seven female students from the National Taitung University, aged 20.25
(SD 2.05) years, who were suffering from primary dysmenorrhea, recruited over a
period of six months. Participants were self-determined to one of two groups:
standard dysmenorrheal consultation with supplemental an 18 weeks acupressure
and somatic movement education course as their elective course (44 participants);
and standard dysmenorrheal consultation alone (23 participants). Outcome measures
include pain index: pain sensory, pain affective, total scores, present pain intensity,
pain visual analog score measured by the short form McGill pain questionnaire, and
pain visual analog scale, the pelvis inclination condition: left side and right side of
the vertical difference in pelvis, left side and right side of the angle of tilted pelvis,
as well as the body flexibility: first curved, left side bend, right side bend in station
posture, and cat type movement. Data were analyzed using descriptive statistics and
Multiple Linear Regression of Generalized Estimating Equation (GEE).


http://en.wikipedia.org/wiki/Disease�
http://en.wikipedia.org/wiki/Disease�

Results:

For experimental participants, pain visual analog score measured by the short
form McGill pain questionnaire improved over time compared with the controls at
3" month and 5™ month (p=.031, .038, respectively); the left side and right side of
the vertical difference of pelvis score improved over time compared with the
controls at 4™ month (p<.001, <.001, respectively) after adjustment for covariates
(treatment, time, age, height, analgesic, exercise habit, baseline values of present
pain intensity). Other variables did not differ between the experimental group and
the control group.

Conclusions:

Eighteen weeks of an acupressure and somatic movement education course
could be useful in improving the pain and pelvis inclination condition of university
females with primary dysmenorrhea. Further investigations are required to validate
the clinical significance of the findings of this study.

Keywords. female, primary dysmenorrhea, acupressure, somatic
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2L -FLHEHRAAE AT EEST

Hhw R e k%
$I5/) A N=44 N=23 N=67
N(%) N(%) N(%)
# #2(1)
18 9(20.5) 3(13.0) 12(17.9)
19 17(38.6) 4(17.4) 21(31.3)
20 4(9.1) 5(21.7) 9(13.4)
21 8(18.2) 1(4.3) 9(13.4)
22 5(11.4) 1(4.3) 6(9.0)
23 1(2.3) 2(8.7) 3(4.5)
24 - 5(21.7) 5(7.5)
25 - 1(4.3) 1(1.5)
27 - 1(4.3) 1(1.5)
& #(2)
A i E #(1)
9 - 2(8.7) 2(3.0)
10 3(6.8) - 3(4.5)
11 7(15.9) 4(17.4) 11(16.4)
12 10(22.7) 4(17.4) 14(20.9)
13 16(36.4) 5(21.7) 21(31.3)
14 8(18.2) 5(21.7) 13(19.4)
15 - 2(8.7) 2(3.0)
16 - 1(4.3) 1(1.5)
A & 32(2)
12.43(1.16) 12.65(1.79) 12.51(1.40)
TS A A 1
0# 11(25.0) 5(21.7) 16(23.9)
1= 6(13.6) 2(8.7) 8(11.9)
2 & 9(20.5) 7(30.4) 16(23.9)
3 & 5(11.4) 4(17.4) 9(13.4)
4 & 4(9.1) - 4(6.0)
5# 3(6.8) 2(8.7) 5(7.5)
6 & 4(9.1) 1(4.3) 5(7.5)
7 2(4.5) 1(4.3) 3(4.5)
11 = - 1(4.3) 1(1.5)
SR EA
14.89(2.21) 15.35(2.47) 15.04(2.29)
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FL-FrHRAAE AT EET (H)

P % e HiRE Bk
BIE) A e N=44 N=23 N=67
N(%) N(%) N(%)
TS A A 18 (D)
0 11(25.0) 5(21.7) 16(23.9)
1# 6(13.6) 2(8.7) 8(11.9)
2 # 9(20.5) 7(30.4) 16(23.9)
3E 5(11.4) 4(17.4) 9(13.4)
4 % 4(9.1) - 4(6.0)
5 # 3(6.8) 2(8.7) 5(7.5)
6 # 4(9.1) 1(4.3) 5(7.5)
7 # 2(4.5) 1(4.3) 3(4.5)
11 # - 1(4.3) 1(1.5)
T A A 5 15(2)
2.45(2.17) 2.70(2.65) 2.54(2.33)
75X i
<3 = - _ -
37 = 34(77.3) 21(91.3) 55(82.08)
>7 = 10(22.7) 2(8.7) 12(17.91)
LIRS ]
<21 = - -
21-35 39(88.6) 22(95.7) 61(91.0)
>35 =« 5(11.4) 1(4.3) 6(9.0)
KR
P 9(20.5) 4(17.4) 13(19.4)
v 34(77.3) 18(78.3) 52(77.6)
L 1(2.3) 1(4.3) 2(3.0)
H 1 ;};«, g
£ 42(95.5) 21(91.3) 63(94.0)
7 2(4.5) 2(8.7) 4(6.0)
WA ¢
£ 43(97.7) 23(100.0) 66(98.5)
7 1(2.3) - 1(1.5)
by R
£ 14(31.8) 4(17.4) 18(26.86)
7 30(68.2) 19(82.6) 49(73.13)
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B ER

RRUR S

AR
B IR A

A BERE TR

X

g

X

e

*

Tk e HRR e KL%
N=44 N=23 N=67
N(%) N(%) N(%)
16(36.4) 4(17.4) 20(29.9)
28(63.6) 17(73.9) 45(67.2)
40(90.9) 21(91.3) 61(91.0)
4(9.1) - 4(6.0)
8(18.2) 6(26.1) 14(20.9)
5(11.4) 1(4.3) 6(9.0)
12(27.3) 6(26.1) 18(26.9)
17(38.6) 5(21.7) 22(32.8)
24(54.5) 11(47.8) 35(52.2)
49.1) 1(4.3) 5(7.5)
26(59.1) 15(65.2) 41(61.2)
8(18.2) 9(39.1) 17(25.4)
2(4.5) - 2(3)
49.1) 2(8.7) 6(9.0)
34(77.3) 15(65.2) 49(73.1)
21(47.7) 11(47.8) 32(47.8)
13(29.5) 4(17.4) 17(25.4)
6(13.6) 4(17.4) 10(14.9)
14(31.8) 5(21.7) 19(28.4)
4(9.1) 1(4.3) 5(7.5)
8(18.2) 10(43.5) 18(26.9)
25(56.8) 10(43.5) 35(52.2)
7(15.9) 3(13.0) 10(14.9)
4(9.1) - 4(6.0)




FL-FrHRAAE AT EET (H)

P % e HiRE Bk
B/ L EF N=44 N=23 N=67
N (%) N (%) N (%)
P A
RE 2(4.5) 3(13.0) 5(7.5)
R 22(50.0) 11(47.8) 33(49.3)
PRRE 14(31.8) 6 (26.1) 20(29.9)
BRERE 6(13.6) 3(13.0) 9(13.4)
R o
*RE 12(27.3) 8(34.8) 20(29.9)
R 21(47.7) 7(30.4) 28(41.8)
PRRE 6(13.6) 3(13.0) 9(13.4)
BRERE 5(11.4) 5(21.7) 10(14.9)
BRI
FRPETE 11(25.0) 6(26.1) 17(25.4)
FRET 6(13.6) 1(4.3) 7(10.4)
B LR e 18(40.9) 12(52.2) 30(44.8)
B IR H e 1(2.3) - 1(1.5)
TR 27(61.4) 12(52.2) 39(58.2)
AT 3(6.8) 2(8.7) 5(7.5)
174 4(9.1) 3(13.0) 7(10.4)
AR 17(38.6) 6(26.1) 23(34.3)
R A R | 10(22.7) 2(8.7) 12(17.9)
LR S TR 11(25.0) 7(30.4) 18(26.9)
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L2 FIHIEE A T BT R

P % e HHEe e
R A el N=44 N=23 v
mean+SD mean+SD tiE P&
# & 19.68+1.41 21.35+2.62 -3.39 .001
A S E W 12.43+1.16 12.65+1.79 -.606 547
SRR 14.89+2.21 15.35+2.47 -.778 440
i3 161.87+5.33 158.83+5.09 2.250 .028
gl 86.10+5.82 86.64+3.32 -.365 716
W 56.18+8.13 54.05+8.66 781 438
£ 8 5 5 4n #(BMI) 21.39+3.03 21.95+3.93 -.604 515
% 3~ F P R e PSR FE R
F e ¥R t-test
g1 A A N=44 N=23
mean+SD mean+SD tiE P i
BR dp e
&3 McGill # % £ %
VN 7.48+5.35 8.35+6.64 -582 563
B R R 4.32+3.55 4.35+3.28 -.033 974
TR B 11.80+8.02 12.70+9.53 -.409 .684
B PR R R R 2.14+1.05 1.74+1.18 1413  .162
R AR K 5.18+2.22 4.09+2.76 1.764  .082
R E A 56.34+21.77 49.87+2565 1086  .281
F2Ea
R i R A 1090.14+150.37 867.59+58.72  6.671 .000
+hRF L 2R 1087.41+143.38  870.85t56.75 6.802  .000
Ll AL R 64.99+10.33 64.50+10.24 184 855
LplF 2 AL R 63.27+9.82 63.19+8.22 034 971
LR R
=% 48 4 (mm) 2.13+103.49  4951(104.38) -1.748  .085
=% 88 = i) % (mm) -425.32+449.76  -403.34+42.27 -1.744 081
=k 48+ i) % (mm) -418.34+45.33  -361.20+168.28 -2.118  .038
3 B (7 (mm) 148.64+43.42  171.48+30.33 -2.209  .031
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A NE R EE RIS SN ) R Y R

.
Z

BT/ 4 e — e
mean+SD mean+SD
5 McGill # % £ %

ARRE (1-1138)
- (%) 7.48+5.34 8.35£6.64
o £ 504505 7.00£4.47
$z o 5.63+5.29 7.3944.62
S B () 5.13+4.26 6.89£5.46
5760 (B 4,57+4.00 6.64+5.28
52 B0 (B 3.24+2.84 3.89+3.62

B %R (12-1548)
$- B () 4314354 4.34+3.28
o 2524322 243+1.97
5z o 2.32+2.56 2.91+2.46
S B () 2.07+2.37 2.15£1.59
780 (B 1.52+2.19 2.28+2.05
S B0 GEBD 1.04+1.28 L7rx2.27

A s (11510
- (%) 11.79+8.01 12.69+9.53
o 8.1147 74 0.52+6.22
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Number: CCMP99-RD-048

Program of Traditional Chinese M edicine

Outpatient Department Teaching Networ k

In Northern Taiwan

Hen-Hong Chang
Chang Gung Memorial Hospital at Linkou

ABSTRACT

This project aims to foster the Chinese medical doctors with full therapeutic

ability, to promote the well development of Chinese medical institutes and provide the
intact Chinese medical service for our people.

We would like to establish the programs of traditiona Chinese medicine

outpatient department teaching network in northern Taiwan in order to integrate
Chinese medical teaching resources in the hospital of northern Taiwan. Thus, in this
project, it will offer and support some teaching hospitals, which are lack of some
courses, and also can help to resolve the issue of a teacher qualified to teach some
courses.

Purpose :

1.

2.

3.

4.

To integrate the qualified teachers and their experts in teaching hospitals of
northern Taiwan.

To help to set up teaching outpatient services in training hospitals that are lack of
gualified teachers in some courses.

To establish the assessment of teaching effect in outpatient services of teaching
hospitals.

To conduct and assess the teaching efficacy of outpatient services in teaching
hospitals.

Conclusion:

1.

2.

We have helped severa training hospitals in northern Taiwan, to set up the teaching
outpatient service, providing an integrated teaching environment for the trainee
doctors and residents, compensating the lack of qualified teachersin some courses;
also, in certain medical centers that cannot provide outpatient service for the junior
residents (R1 & R2), we suggest the use of teaching outpatient service to provide
an opportunity for the junior residents to increase their experience in the clinics.
We have reviewed the case presentations, medical record and the responses from
the trainee doctors and residents, and the results are satisfactory and consistent
with our purpose.

There are 18 ingtitutions in the northern Taiwan that qualified for this program, and
2



6 of them participated, five of them are from the Chinese Medicine Traumatol ogy
department and one from Chinese Medicine Gynecology and Pediatrics
Department. The teaching program of Chinese Traumatology is deficient in many
training institutions, and this should be considered and reviewed in the future,
specidly in those institutions executing the training plan of responsible doctors of
traditional Chinese medical institutions.

Keywords: training hospital, network program, Chinese medical services
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Number: CCMP99-RD-052

Advanced Acupuncture and Traditional
Medicine Training Center (2-1)

Dr. Chung-Hua Hsu
TCM Branch, Taipe City Hospital

ABSTRACT

Our goa is to establish the advanced acupuncture and traditional medicine
training center. The center offers training and exchange programs of acupuncture and
traditional Chinese medicine for medical workers from allied countries to train in
Taiwan. In addition, through the center, we could strengthen cooperation with foreign
academic institutions, or the health authorities to make traditional Chinese medicinein
Taiwan be seen. It is necessary to establish the center with a view to achieve the
promotion of advantages of Traditional Chinese Medicine (TCM) in Taiwan and to
open Taiwan's international reputation in TCM.

We compile the English texts of TCM and then try to write a handbook about
TCM for medical workers from allied countries to train in Taiwan. Train the TCM
doctors and pharmacists to learn the TCM in English and make lectures to introduce
the TCM to the foreigners. Hold the international conference and workshop to make
international communication. We also establish the website of Taiwan International
Traditional Chinese Medicine Training Center and we put the international program
applying form and our training information on the website to make the volunteers to
know and apply. We also cooperate with National Yang Ming University ~ Taipei
Medical School ~ Taipel Veterans General Hospital and Taipei hospital which will
transfer the medical workers from allied countries to our training center. Then we will
depend on their specialty to make a course or arrange the visiting for them.

Since November 2010, series of international conferences and workshops have
been held. We have been held one international conference with Mongolia, two
workshops and ten times of guest visiting and five times of international trainees. With
the medical workers from abroad they come to participant the program of advanced
acupuncture and traditional medicine training center. One of the workshops cooperates
with National Yang-Ming University to let the international students come to our
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training center to accept the TCM classes. The other workshop cooperates with Dr.
Eckl who is the chief of Germany Society of Studying Acupuncture. We invite Dr.
Eckl to make lectures about the TCM and CAM in German and share the experience
of acupuncture.

Comparison the participants of before the training center established and now, we
could discover in the 2010 the participant about 400 people is more than in 2009 the
participant about 165 people. After the training center is established we aso
manuscript the handbook of TCM.

In this project we create many opportunities to promote advantages of TCM in
Taiwan and to open Taiwan's international reputation in TCM. In 2012, we will host an
international conference with Brazil and the third workshop of TCM and acupuncture.

Keywords: advanced acupuncture and traditional medicine training center, TCM
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Place : National Yang Ming University,

Traditional Chinese Medicine Workshop
Every Tuesday Mom.mg
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Taipei City Hospital (Lin-Sen, TCM branch)
Schedule :
Weel Date Topic Speaker Place
1 20110222 Taiwan TCM Medical Training Center Introduction  Dr. Hsu, Chuang-Hua NYMU
2 20110301 How to Learn TCM and Acupuncture in Taiwan Dr. Hsu, Chuang-Hua NYMU
3 20110308 Clinical TrialinTCM Dr. Hsu, Chuang-Hua NYMU
4 20110315 Data Analysis in TCM Dr. Hsu, Chuang-Hua NYMU
5 20110322 Cancer and TCM Dr. Hsu, Chuang-Hua NYMU
[ 20110329 Obesityand TCM Dr. Hsu, Chuang-Hua NYMU
7 20110405 TCM Diagnosis Machine Dr. Huang, Po-Yu Lin-52n Branch
8 201104712 Mid-test Dr. Hsu, Chuang-Hua NYMU
9 201104/19 Chinese Herbal Medicine (Lecture and Practicel)  Phar Chiu, Pac-Sheng TCM Branch
10 20110426 Chinese Herbal Medicine (Lecture and Practice l)  Phar. Chiu, Pac-Sheng TCM Branch
11 20110503 TCMinternal Medicine (Lecture and Practice) Dr. Chen, Chien-Hung TCM Branch
12 20140510 Acupuncture (Lecture and Practice 1) Dr. Wu, Chien-Tung TCM Branch
13 20140517 Acupuncture (Lecture and Practice 1) Dr. Hsu, Chung-Yen TCM Branch
14 20140524 Tui Na(Lecture and Practice 1) Dr. Chiu, Jung-Peng TCM Branch
15 20110531 Tui Na (Lecture and Practice 11 Dr. Chen, Wen-Jung TCM Branch
16 20110607 Presentation 1 Dr. Hsu, Chuang-Hua NYMU
17 20110614 Presentation 2 Dr. Hsu, Chuang-Hua NYMU
18 20110621 Final-test Dr. Hsu, Chuang-Hua NYMU
. A £ |
Advanced TCM Workshop : *+ 2011 # 8 *
1, Al > N 2
s - — = 3 By
¥R S S P
+ il
Acupuncture 2. # Wolf Dieter Eckl £ F %2
S I A 5
& e }B’ R ° 2
3 ok
X/ ’

pa PR

'\F}E?ﬂi’:a ljt‘l

= 3

#% B % ¥ German Society of Studying

FF A B AR
fe Ak B 2000 o L EGER PN HY FE RS
R I €S
8/2

AR A
LAERRF R 2§ G

1200-1600 |Cooperation between Taiwan and | Dr. Hsu,

German Chung-Hua
L B &
8/3 | 0900-1200 |Chinese Herbal Medicine Phar Chiu
Pao-Sheng
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8/5 | 1400-1800 |Acupuncture and Soft Tissue Dr. Chiu,
Treatment Jung-Peng
PEZEE MG (FhEHERE) £ &A= F FF
§/17 | 0900-1200 TC%If/I of Diagnosis (Linsen branch) | Dr. Liu,F§Chia—Yu
¢ %E,r,}g« Ay si:f;g‘ g’;ﬂ 5—5}5’% g’m
8/18 | 0900-1200 | TCM and Obesity Dr. Hsu,
Chung-Hua
4 ?%iéf}%ﬁﬁ’afﬁ\ m;r;—%&éw
8/18 | 1400-1800 | TCM in Insomnia Treatment by | Dr. Chiang,
Yu-Yang
e R M R iiffé%’fﬁ'ﬁ
8/19 | 0900-1200 |Acupuncture and Knee Joint by | Dr. Wu,
Chien-Lung
(=) TCM and Acupuncture Introduction Workshop 3%: 22 5 1 + # @ &

AL FRyEL 2011 F 92 13 p FNFye 0P BHB S UL

Mo MEPFALRNAHRAKE L - LY FA Ik

BA oo Faomssd e FRLG e
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=
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BAT A PdoT
Schedule

Week Date Topic Speaker Place

1 2011/9/13  TCM and IMTC Introduction Dr. Hsu, Chuang-Hua NYMU

2 2011/9/20  Basic Concept Dr. Hsu, Chuang-Hua NYMU

3 2011/9/27  Visit 1 TCM Phar. Chiu, Paoc-Sheng TCM Branch

4 2011/10/4  Cause of Disease in TCM Dr. Hsu, Chuang-Hua NYMLU

5 2011/10f11 Diagnosis in TCM Dr. Hsu, Chuang-Hua NYMLU

& 2011/10/18 Herbal medicine of TCM Dr. Hsu, Chuang-Hua NYMU

7 2011/10/25 Meridian and acupuncture pointsin TCM  Dr. Hsu, Chuang-Hua NYMU

8 2011/11/1  Acupuncture Dr. Hsu, Chuang-Hua NYMU

9 2011/11/15 CAM clinical research introduction Dr. Hsu, Chuang-Hua NYIIU

10 2011/11/22  Visit 2 and practice 1 Dr. Liu, Chia-Yu Lin-Sen Branch
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349 @ FR 2 FEE ARSI Chin Med 15(3): 137-150, 2004

. WHO International Standard Terminologies on Traditional Medicine in the

Western Pacific Region.
g dRAR s P %%?{Iﬂ% °

. Churchill Livingstone, Giovanni Maciocia > The Foundations of Chinese

Medicine.

. Churchill Livingstone, Giovanni Maciocia, The Practice of Chinese

Medicine.

. The Use of Complementary and Alternative Medicine in the United States >

NCCAM, Dec. 2008.

Mackenzie ER, Taylor L, Bloom BS, et a. Ethnic minority use of
complementary and alternative medicine (CAM): A nationa probability
survey of CAM utilizers. Alternative Therapies in Health and Medicine
9(4):50-56. 2003.

. AN-FU HSIAO, M.D., Ph.D., MITCHELL D. WONG M.D., Ph.D., Variation

in Complementary and Alternative Medicine (CAM) Use Across
Racial/Ethnic Groups and the Development of Ethnic-Specific Measures of
CAM Use, THE JOURNAL OF LTERNATIVE AND COMPLEMENTARY
MEDICINE, Volume 12, Number 3, 2006, pp. 281-290.
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2011 June R R sy 3
2011 July 1 1
2011 August 20 2 1 23
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Total =% #ic st 101
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Number: CCMP99-RD-054

Sudy on the Effects of Product Type
Refinement Technology on the Guality of
Chinese Herbal M edicine by Model System

Po-Yuan Chiang
Department of Food Science and Biotechnology, National Chung-Hsing
University

ABSTRACT

Pills, powder and cream are the main product types of Chinese herbal medicines
in Taiwan. The manufacturing processes include selection, washing, drying, packaging,
cooking (extraction), concentration and granulization. “Powder” and “Granules” are
the product types often found in scientific Chinese herbal medicines. These are usually
produced from raw medicine powder, liquid extracts, excipients through fluid bed or
spray (granulization) drying. The granule structures are mostly multi-porous, loose and
easily produces problems such as dampness, coagulation, changes in flavor (color), etc.
The process of using modern processes and modified technologies of product types in
the refinement of Chinese herbal medicines and improvement of curative effects is an
Important research topic. Microencapsulation technology is a type of technology that
uses film-made materials to coat the liquid or solid targets into small granules and is
often used in food, and western medicines. It is often used for coating, to increase
viscosity, prevent moisture absorption and solubility. Controlled released technology
uses multi-layered coating technology to obtain effective control of released curative
effects. There are not many related researches and technologies on the granulization of
Chinese herbal medicines and development of product types in Taiwan, therefore, the
process of using “released particles” to protect activated compositions, controlled
released activated compositions (slow release or fixed time), prevent moisture
absorption, and changes of color (flavor) is an important research topic that needs
immediate attention.

The research results showed that hydrogel beads appropriately increasing the
concentration of sodium alginate can effectively increase the encapsulation efficiency
of the medicine. The air flow control can change the size of the beads (p<0.05). On the
aspect of release experiments, the presence of scientific Chinese medicine in the
simulated intestinal tract for 1hr can obtain 88.81% release saturation and produces the
hydrogel beads with the combination of high concentration of sodium alginate (=3%)
and calcium chloride (0.5M), which can effectively decrease the release rate and
calculate the release exponent (n>0.559). When n>0.559, the release rate belongs to
the anomalous release mechanism. The response surface methodology can establish
relationship between the experimental factors and quality factors, as well as search for

3



the most appropriate manufacturing conditions of hydrogel beads, 3.00%
concentration of sodium alginate, 0.28M calcium chloride and 1.22hr of curing time,
and can prepare the most appropriate index value. The application of chitosan coating
on the hydrogel beads can form the outer layer composite polymer of sodium alginate
and calcium chloride and can effectively increase the drug loading. Moreover, when
the release test on the hydrogel beads in the SGF and SIF is carried out, the coated
hydrogel bead structures loosened due to the influence of the external environment.
Therefore, the release rate constant k is higher than the hydrogel beads
(0.11870.142min™). After entering the SIF environment, the linkage of sodium alginate
and chitosan complex polymer becomes denser and can effectively delay the release
rate of the medicine.

Keywords: microencapsulation, sodium alginate, chitosan, hydrogel granulation,
physiology active ingredient, response surface methodology, release test
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R #ﬁﬁiuﬂéﬁ,mﬁﬁﬁﬁﬂ’wﬂﬁwn’ﬁ%ﬁ%ﬂoﬁﬁ
GBI E s RERE IR BT R E REE ) REH
.@f—ﬁ'ri" PR B T RAA S R eSS RS T 2 /B
A ﬁ“f‘ié'rif@i*&\*ﬁr%’ R A R R LI S Y e (AR

¢___
-

Gy

»l

SN

ﬁ’ﬁ?ﬁ%é }ﬁi?—ﬁﬁ%‘%‘%%%&xﬁﬁ\méﬁ’
LaviE *ﬁ'fﬁ%*’iﬁ BN T SR S 'ﬁ%{:}iﬁw ol w2
‘/r"f“i‘?\“" 0 2. G oA A skl O ‘1‘“ CiR R HE ) e 3 AT AR
Fd A oA HFEEEE A S AR FAck§ pH & ‘zgl_xt;é,igﬁq% %
EEA A MBS (N ) R LA et el A 52

BB
AERFE - CUERA AR (F) ik 1y 2 @ 5

L2 B R R F b E K HE) S EH o R R (H
16&”)+ M\igﬁiﬁﬁwﬁﬁﬁWi%isﬁwé? FI# e
% ¢ %% (spray coating) ~ i # & ¢ % 2 (fluidized bed coating) # #%} ;.2

(coacervation; phase inversion):= % » (& ) Zf ik + Q6 Fpv2. 7 b~
BMAEF]S 2 SR 1T HER R BB R e
FES b B 4 N sz R VR CHERYS Y Rt oy
B0 VIEG e B 2 RS A s B2 g F i Y o



F 2o HEZ2HETEEH 2010 £ 11 0 pp W En
$U2F o RALEH A GBE B AIL S 0 A W 1 F 2309/ ¢ s;f-w»\
KB TR ACAHHFERE? F5 0 UF LI REKASTE
¥ B o

()3 Bk
)’ﬂ"% C iR EH T EEHE) R) GMP #i 0 pE
ACTH* » T FERFHRAITE WP o
(Z)8 % %~ 2488 2 Kb
/& M pa4p (Sodium alginate) ~ # it 47 (Calcium chloride) ~ 5 #%
(Lactose)~ % ® 4 2% (CMC)pLp == & 5 L {7 » Chitosan (
TOREE) NS ET LR I F o kb (2P - BER
) P £ aRT o
()3 84 2 5 AL
Frw ~ 2=~ 122 4 X 5 42 Harmmer mill (B-20 3]
1HP > 3450rpm > X Ziig > £ > o ¢ ) BEFENFE= T (4 5
Wi 5~2-~02mm &) £ 55 80mesh & (4 ZEk A
20pm-120um )» #7182 s K Ao Bl K~ F Wﬁ*’i"%ﬁ fEEFACH
oo FACEHTFIZHREE  ERAELFL TINT BH
*ﬁ&ﬁ%é%&@$@ﬁ%&££%%ru%
(Vg% # (2 473 ) 55
Fes @ (fpw ~ 2o~ Bk -H%) RE> (H- %ﬁ)ﬁ
(e ¥ 000 #4609~ 225004 ¥ 309 ¢ E
Zy 5> 2006) B¢ 4 230g M FH - R y=17(wiw) 0 A 100C T
BEFF - NS BZ B FP% KB R (100mesh) o 2 E 0 FH R v
15 (WW)iE 7% = T4 £ 5B~ PR ﬁd@(lOOmesh)T By - =X
FPORGR £353 0 I Rk S5k Sg(Rotavapor, R-200, BUCHI,
Switerland; Heating Bath, B-490, BUCHI, Switerland) & #5354 7 &
20°Brix » I 5L K ECEH o
PS. ),ﬂ»g\ HE pATE S 239 (7 =& >2006) (2 Z#®§ 0

5] 23:3) °
< 0 A
(- )HPLC:Ephedrine (% ) (N0.13491-0 - Sigma) ~ Pseudophedrine (

7



% ) (No.E2625 - Sigma ~ Amygdalin ( 2 i=) (N0o10050 - Sigma) -
Cinnamic acid (24 ) (No.C8085-7 » Sigma) ~ Glycyrrhizin (4 ¥ )
(N0.G213 7Sigma) °

(= )Pepsin (5 3-v f¥% ) P>t Sigma - & 7% o

(=) Pancreatin (% 3-v A% % ) : P> Sigma > A 47 % o

(= ) Sodium hydroxide -~ Potassium dihydrogen phosphate -~ Sodium
chloride : p#p >+ B 1 it & 3FH|(Taiwan) » it 5 & o

(Z ) Potassium Bromide : B p v pnfeoit & 1 X4k 50 ¢ 4+ (Tokyo) » * &

& o
(‘;: ) //\ 5?!]
1. Phosphoric acid (##f& ) :© p>t Chem Service » HPLC & -

Acetonitrile (¢ % ) : p>t TEDIA » HPLC % -
Methyl alcohol ( ® g% ) : >t ECHO » HPLC & -
Hydrochloric Acid ( # f% ) ~ Acetic Acid (fEps) @ pEv B i &
& (Taiwan) » 1 & & o
5. Alcohol (95%) : pEp v B i £ ¥ 3 "= @ (Taiwan) » it & & o
Z S I8E
(- )E i & 4 &2 B> pEA nisco = & » |54 encapsulation unit Var J1
(= )iFe-§if
CE)zFFF 254
(z)2FHEE
(I)icit &
(= )1EiE kg
(=)~ &k g 2+ (Hitachi, Model U-2000, spectrophotometer, Tokyo,
Japan)
(~)pH meter (SARTORIUS BASIC pH Meter » Sartorius AG, PB-20,
Germany)
o~ (F) FRMe RN
v spE (BB E) THRE WA > R BFRR P
AR SPEF TS F LI I(WWHRERTRESS S TELR SR
e AR R 4 Béz(leco Engineering AG, Unit- Var J1) = 2 /8 T if » 7 Ip
ERF MEORBR O MTE 2B R 4CT B dhro
#HEI% > 73 35°CT £k §7% Shre
o iE R s ERERAER (12234 -5%,w/)
frap+ kR (01-03-05M)
F ®n (12~ 3L/min)
8
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C A R

B F v ok e E NG EEFE S e ERBER S REMR
NS 2 IR L Al R RASEE AT RFAT BRERRER
BEEERROL3WWIRESES > LR EYFPESIRERY > BF LD

MR LB B e Rk > 203 35°C T &b §7% Shr -
= L SN N U )

(= ) #kiz = | (Particle size)
%+ Anandrao (2000)z_ = ;2 » BN F0% R > 2 ﬂ’iﬁﬁt

25 0 11k B R 4R (OLYMPUS CHB, Japan) » fie & 4 &LiR] ik &

Bp i P &LiRLAE 3 (NiKon, Japan)ip] @ W sk g 2. T 3o s < o o
(=) # %& & (Encapsulation efficiency)

%+ Kim et al (2008)2. = ;& » B sk o g d) &k v H 1

R AR B 2RI E o Ripdpth s PR E S F o

FApR AT &R HPLC e & UV MR ZRIE > 3-8 IR & SR 2
ﬁ’ﬁU*%ﬂ ﬁﬂ$vugk%%ﬁgﬁmﬁﬁ¢ﬁé )

&

p

>

FIREB e B F o
§ % = (Mi— Mc)/Mix100%
PR s e Me: WY gt s KR E
(=)¢ ;‘%—A} #7 (Color analysis)
Bkt 55 g i~ ;“ = » 1 Color Meter ZE-2000 %] ¢

# 3+ (Nippon Denshoku Industries Co., Ltd Tokyo, Japan)z. & %
(reflectance)™ ;4 gl 2 L~a~b &> ¥d Lra~b@E*Ev 4 B
(white index;W.l.) - L& : 100 2 v 03 22 ;a®E :
O i bE 2 5F 0342 28 WL &
Zomppd g9 o R4 1x=0202°y=09401>2z=1105
B (W.L)2 Chroma(¥; B )at & 2 3840
W.1.=100 — [(100—L*) ? + a** + p**] '?
Chroma = (a*?+b*%)*?

(= )% 4 (Swelling ratio)

%% Yeometal (2000) > ;2 & 4c ;0 i3 &F > B~ 7 o ik i W s

B AT IR~ 10 ml 2 4ok P 24 hro & H L e BRI E
o2 gk G kA SE W CGERBE) B 35°c~’a—'—§a )
HICIABELEFRL R L Wy (52 E ) A RRETAYT
B F RS kB
Swelling Ratio=(W;—W,)/W,x100%

N

’

A~ 'rr

t@v 3&1*1

’

o



()% % 2315 et

Pt BRI T R b o I T 5 50k B R et (Eclipse
E-400,NiKon, Japan)  fiz & & 4p # (Nikon FDX-35) » L2 P 5k
LS AT AP

(=) F 4 3 = 5 His(SEM)

iz Lee et al (2002)7 j& I 4v 11 i3 &F > B p R IRRE AT
35°C iz & 24hr 18 > #7iF % & ™2 g ¥} (carbon tape) &k *% 47
(@luminum stab, Topon corp, Japan) & 5 ;& & ™ » % + £ % (gold
coating) 90 £ » XX i M 4F fu 3¢ T + B AL (ABT-150S, Topon corp,
Japan) gLz ¥ peAp o %’ﬁ SEM kil & f87 Fe Bl & i 2 $0R sk
A o BAH R o

(=) £#F#F & ~ 17 (Differential scanning calorimetry, DSC)

BT R RBH YT ARFR A A &R (DSC 822
Mettler-Toledo Gmdh, Analytical, Switzerland)i?] € » 2~ 1 m g # &
3 40pl - SRR 0 T A MME TR - EREMm T
AP T FEELT 2~ F F 80ml/min 2R i 5 10°C/ min
K O0CHe# 1 350C -

(M) & = F oo L H 5 (FT-IR)

%% Mladenovsk et al (2007)2z. FTIR P 2 > /& ¥ 4 10 i3 2218
oL Rl A R S RRBRE TR SR AR A AT
RPE s Gpadh-A7 BPEAF G LT Bk AR > Rfg 0 1
50+t b KBrs 2 e 2R & 12> 3 200psi B 4 ix & T R FE P
B T E 2 F A oh &k 3 Gk (NEXUS, Thermo Nicolet, USA) ™ -
i 7 2 k3 400cm™~4000cm™ # 45 & 4 -

(4 ) X5k $e 84 4 47 (X-ray diffraction analysis)

Btk R EE R EEY HFT o 0 CuKakihz X-ray ¥
5+ % (PANalytical X’ Pert Pro MRD)i& 7 2 > Bl# e84 F 5
3°-50°20 5 12 2°20/min 2_iF B & (7 HES o

=~ B ﬂgﬁ,ﬁ;gﬁf;’,
(- )t R WA

20 NaCl ;3 » 250 mL 2 3+ k2.4 ¢ > 4e > 6 M HCI > £
* 0.0INHClI 3 & pH 5 1.2 4e k2 3 1000 mL -

(=)l

BpEFL - Z 47 6.89 4> 250mL 2. 4 g+ ok > 4e~ 0.2N 3 ¥
fL4h 110mL %2 -k 400mL-> * 02N & § i* 4 & pH 4 6.8 £
feok 2 & & 1000 mL -

10



(=) ## *x:# % (Release studies)

%+ Pasparakis & Bouropoulos(2006)z. = j* & 4c 12 i3 A% > #-
250mL e A FL F E AR BT R Y 0 4o 2 100mL PR 2
o ¥R . 37C > =200 my iR R IR R~ A o
50 rpm i# & E F o AR & 5min ~ 15min ~ 30min ~ 1 hr ~ 2 hr ~ 3hr ~
4hr ~ 5hr ~ 6hr ~ 8hr ~ 12hr & %|B~d1 > g E 3 F - BB 1 mL
AAR BT Aw ImlBET - Bk B iR o 23S
kA 10 £ 5 22152 8000 x g - s 10min > P~H b gEiE
A B 3276289 NM T RlEAR Y AR CRAFBFEOE R E -
Vb AR EER(F Y B2 2 R e BINA )T
oA AEEI RER2h Z B ES AR RS R G
AR o

() s F 2 dp = 4 3=
1. HPLC(Model L-7100 pump, L-7400 UV detector, Hitachi Co., Japan)
A d5 o A g4 i Mightysil RP-18 GP 250x4.6(5um)(Kanto Inc.,
Japan) -
2. H &L
Rt BT 2 R 4EAFLRN o Ae r T0% T BR 0 RONARE A RY
e > A0 CHHE-30 2480 g liBiRis 0 4 T0%" B T o Peif
Bimire o doh RS SRR AR 0 R E F R IR R 51801 TO%
PR E 0 P R 045um Rk IR o (EAFR L RARH
A kRN HRYRERB R R R RRZR )
3. &S AT
(1) mygdalin test
1o R AT iR
R 47 ¥ + Mightysil RP-18 » GP 250x4.6mm(5 pm)
#e4p P AiH,O  B:Methanol
PR EE

Time(min) A(%) B(%)
0 85 15
10 85 15
35 75 25
40 60 40
50 85 15
65 85 15

11



C. sz 1.0ml/min

D. %l £ 1 UV214nm E. ;x» £ :10ul
W R R
Amygdalin : ## Fz =2~ %+ e * 152 5 Amygdalin » 12 70% " %

AR LF o BRI ERE R R
AR SR AR
Caffeine : ## 7z f=2~ Caffeine > 12 70% " F3i% f216 £ 2% » i 1F
IR R AR
SR R AR
e E B~ Amygdalin &5 % 74 ik 2 IR SRR B R R

Caffeine i & > 14 70%7 fig & WA fe - kFER - &P 3
8 5. Caffeine & (T8 503 7% o

(2) Glycyrrhizin and Cinnamic acid (% i 4p k)

3 oLirAn K 1 6

% 5 % +1 Mightysil RP-18 » GP 250x4.6mm(5 pm)
##4p @ A: Acetonitrile B:0.03%H;PO,
BrREE

Time(min) A(%) B(%)
0 30 70
5 30 70
40 42 58
45 30 70
65 30 70

C.miE - 1.0ml/min D.&RIAE © UV266 nm

E i~ :10u
Wi SR AR
Cinnamic acid - # Fe =2~ ¥+ * %% & Cinnamic acid » 1 70%

PR RIS LF o IR R Rk
Glycyrrhizin @ ## Fr =2~ ¥+ * &4 & Glycyrrhizin > 2 70%®
fRiAfRis £ T F > RITRESEERR -

MRS R AR

n-Butylparaben : #f 7z =2~ n-Butylparaben > 2 70% % f%% s

12



£ F o RIERIRE SRR AR -
R R AR
A F2 & B~ Cinnamic acid ~ Glycyrrhizin # & 73 7% 2 p 3%4&
# BRER % % n-Butylparaben ig £ > 12 70%7 % A W] fo s -
GFER o ¥ 7R3 5 n-Butylparaben i (F4E 8 504 % o
(3) Ephedrine
B PR AR A AT IR 2
A. % 45 % 41 Mightysil RP-18 » GP 250x4.6mm (5um)
B. ##4p :
Time (min)  Acetonitrile (%) 0.03%H3;PO,+SDS (%)
0 38 62
C. sz 1.0 mL/min
D. #&pA & - UV 210nm -
E.;x >~ % :10uL
F. Stop time : 40min
i e
H FE =P~ Ephedrine #%-2% & > 12 50% 7 fRi5 f2(8 T o
R R AR
# 7z & P~ Ephedrine &5 & 73 % 2 3SR SR H R R
n-Butylparaben i & > 12 70% 7 g & WA e - kP[RR o T
N 7 1R 5 n-Butylparaben & TR 8 508 % o

RN IeaA
#oF szt A4tk ALk (7% B #ich 17 (ANOVA - analysis of variance) £2
Duncan's multiple rangetest ~ 47 > &g ¥ £ £ 5 0=0.05 ' 2 X R Rg ¥ > B %

WL I9E & T o

13



%~ BREW

G THEQA D FHEM RGP el S WE AR
PRY A e T E PRIEGEY ET 5P ki @R EELRA
ot e BE B BT RY  X R AR AT R S Hefe
ST SR L S $n€$P“%i£ﬂ“”i%%
FOLIRZALFE o Tk ) 2 TR ARpPLEY B2 32"11"] =R L
fOCE) FRERR e EMB SR S AR L RAAE TR
(granulation) ; v* g ¥ * 2 ag e SN R E (fIU|d|zed bed)is 4> » o FHic
(spray drying)feE e 2 R Sg(compression)ig o BIABPDARRSTL L
Bl s @ "HWAT L@EFL FRT L TR

“%{”\%%»%Q%aﬁmﬂﬁﬁﬂ%ﬂ#%ﬁgﬁ\iﬂ\ﬁ&p%
PR T A s WA "“‘é?féé’fd“‘lf‘?_ SRR S - 2 AR AR
VRN ZERBLH N BERE IR BB s AP FEREZ H L A
EROERE T HEFLR (30 1994) PR R T E RS P AFRe o @3
BORL S AL S A #A) ?%*Fﬁuéwﬁﬂi (ﬁ,zmm)o Fr4l4
(Controlled-Release) 352 5 L8 4 H & i p AR 2 € & 342 - 7
(i)%ﬂﬂii”rTﬁj%i’FW%%#M'ﬁ%\agmak’
i B gl IV iE PR B AR R SOTHREE A BE; B g ok
)

g ‘J&&

N

g

gr:p

TP E R - BB ?rﬁ‘?ix? LR w4 B ER T
RPN 1S E‘Eéﬁ%#ﬂ B U R B ERITH AISKRART PN

%

BB IE® £ ¥V R JREIFnP e o kAT —a R
5??#?”@ AP ERPTSER AT AR E SRR RS Lt e BT R

b SRS VRSP SR P 0§ ELIE S ) T B A QA 1995)° A~ E

Bitd — S «uplzp PO(E) BRI WE 2 o Ford 2

T RURE R Ofrf BB ) LEH R (0 A
PEEERER SRR UETY O T RN L AR T 1
/% (spray coating) -~ & # % ; (fluidized bed coating) 2 ¥} 4% (coacervation;
phase inversion)gfﬁf;' PO(E) BRI g RE V o Mg 2
TRt I Bl "ok B ER2 1T TR EFEF I
2 fs Jf.s\_;, jiszaE s L TSR CHIERS T REFIERT R GER R
F R FErRenS e~ B2 ik Feig 2 Ty o
- N5 ;;;;m_ﬂ” ey % BN jgg(‘: f#w B

AR s Mok A FREY > Bk Y RXEP G R
Rk AT H B E A ,@f&&p\(sodlum alginate, SA) » Ik “ﬂ%:}iﬁﬂ
FOT G - AR AR e B B PR E A AR
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ko W EEfrI NI E L o AE%RMF B SAERE F 47 (CaCly)
DR 2 REE S IR R egg-box GRS A > 2 B TS
(Mrmfpid ~ US|~ ¢ %) ¥ 4245 SA L@ 4mis % sa(cross-linkage)
BELRLSFEAF (BATE ¢ F B AR ) BHER40T LR
e UfElPE SAERT » i CaCly ik & chjp > > s dow HIREIEZ 2 R
Rlzkfesdr » 272 235 (RARSKR) (Bl- ~ =2 ) adple CaClLER ™ » &
SAER GRS S RET TR (£- ) HitR > o &5 T E4 CaCl,
RREAEA A A (22 ) B AT CaClk R K e 5 1+ 2A8% (Bl= ) %
MEF e "LSAERT? > BUARZIAERL LE(PRRE) €7
oalE (29 R) 2 biE (R A) R -"’, —JT'E"-’U (22 ) AE&R B *
A F iE s ,g;ﬁg.,&ﬂjﬁ'ﬂ ’_'%;IL A5 4] & H &4 : i
BHEZ SR ERPTE W?ﬁv{a_.»fﬁj; o
M2

CRERAER R R 2 Ty
## < (Cinnamomi Ramulus) £ - f& 2 * 454~ » B3 5 1§ F B IR
AR RIE T A AU A B LY R LT R S

THAELRFAY AR AT EM AR WA AR S R
(SA) ~ # 1 4F(CaCly) ik & 22 5 % (Air flow) % #4715 & 7457 @ o
#—Le#m}iﬁfrﬂ RS (0 BF S RE ) s Hoeifid ) TRk R A 1
« 33 (PHL.2 ~ 6.8)2 f2cif F e L sk o FERE S 40T o RLA A
2 g&ﬁ |2 g2 (L 4Tz 4Tap3 A5 wg(cross Imkage) Egg Box 3= & %
FF IR o GG IR T S ﬁd % Air flow § ™ kiE "J#"%J
atpl CaCllE R » "% Airflowitgéc ’ L@;:‘;iﬁ'f’f "% 1425(r*=0.99) ( %
w)o 4B SAER > THRBE Cal s A o {2 Bk (r°=0.98)
(%1 ); SEHFH T 5 HASCEMBE R mibed » BB T § 8
LR R - R E i ﬁ»#{ii%%"‘/n\ ' B kR SARS E BRI
&é‘ﬁﬁk“"’ (Blz ~ o WM L SRRk VR AR
iy a‘“a#mﬁ‘rxf*ﬁi "z?ff*‘“z@ Figf&ﬁp\ﬁ e ’Lﬂ%fiﬁJ PR B o
o AR E(PEH=6.8)1 T 0 A 196SA TE 12T FEE A EOEEE
BB EAH e AR TE M SARERRY R PSS (R
DL & - F: A ,f@jlr]tjl_‘lg-}_‘ﬁ MoV R pQ:f ZHEE 2 2T o
;\uﬁﬁﬁa%#%u&ﬁﬂﬁtﬁﬁﬁdiwwﬂ+ -2 L
Py dggd dE e 2 uE R m/é(RSI\/I)ze Fede
iEI" 2 BRABIREEE > FHREY FRY 622 =2 F]F Z A BRG
(Box and Behnken , 1960) » 12 ;4 e pa 4 Jk & (X) 1 ~3-5%~ 7 4k R (Y)
0.05+0.3~055 M~ & E%F”(Z) 0~1~2 hr B FFEEFS4c1 p R
(Independent variables) ; & B F ~skim < ) ~WE4S SLE (PRAE) A
15



(¢ B)~bE (R R)HHRT ~HEFMI P RITLF RRHE IF
«lJ TPt it aipik - d L RSV v LF R 7"&5;%5:#&
) TR R ReA4N B AT L 4BT A 4 Egg—BoxX ik ‘“f;zﬁ e s
<ol RO P RE2 R A 4 4BF (p<0.05) (£~ ) d EL B e oM
FARMRGPERES R FREDP R FRETE > NG R AR
mraEferbE>a PlaE s~ & FpMiE(p>0.05)(*%- )°;%%-E’ Minitab 14
MM A TS T iE L e F R B RS AT Rk
B L SR AN ER S 2.75-3.18 % & L 4TIER L 0.27~0.36 M
rww%@aogziwkn,%@w¢» B % if 55904 1 0 @ A HCEES i 2Hr
THRHABEE ST MY 15% e E s 6Hr T S R A 3 75%0 oo
%ﬁﬁm@&%i“‘ AR ER o R EST *}I#"‘S_«fma BeTp B enie & o B@ g
fliggs "’%-{E’*‘if‘ Bk (B4~ ~+- L2 ) AP S| EABH
g T ViR EREAG 2 5T o
e~ e BE R R e BRITERPNER
N T A P T
EFhp 2 B AR F—‘i""]f"?' kS SIS B/ Al J{w ~ FEA
“TORT f 0 SR s B tvmoyn o BOF A i AR s R %@ﬁﬂ

RS TAN \Ec

d

]
H

. F“* i

3 i?*i?ﬁ%‘/”\ﬁ*é"ﬂ‘/‘“’ BRERLIRY 2 oo afoe TRgpS
TP R R LI RS 2 Bl
d RS TR *i*;’;%igt‘ 2R EMS S — AR
BIERET > SE Lhr e B9 F 5T 7 66.54% ;
B G RSB Lhr PR S E:'Pzi’_:'-gf’]%’gi:{ 88.81% -

:
T
ﬂ}s Jo gt 4’_‘); A, A8 R 5T %ﬁié‘f v i R AR S s
lé'f ";\_@.f«y,,ﬁ;}ﬁglt‘,,,hﬁiﬁj&-ﬂ (—"1-) 'Zﬁ.ﬂs 5 ’LL'/”'J /}Eﬁﬁ’

i T el S FUHE o HARERIZ 2 & k17 5 A #(Excipient) » 5
SRS FER C EIHE BRI R FRF Lk AP F
’li'ﬂ,ble‘}v—»~\f4+’\z9b~\.,Eﬁnﬂl]ﬁd_‘ﬁ-{é—: e & aé%;}ﬁ,}ﬁ M#’”?“r ,——]
AR ERE RS MARRE > P IFERS TRk A
EWESERE 0 Bl B B e

BEFRCTFRREEE ALY IR fLEY B R

FREENREEE R (BLza~d) g g 2hr s B x5 P 8
ok AL RE N (R+w b)) B8 K 545 T (XS500)7 pLE Nkt
kt HEcH R (B4 o) a ARG ERET - Wb A kpp
a»ﬁﬁﬁ%&ia@%(@imc~ﬂoﬁduPﬁﬁ%%’?uﬂﬁ%
0B 00 A MBRY YRR RS L P B A%
CogmskY UpPED FRLFe f (2 %) d NEFRERY HF ¢ BA
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ll,&a;‘}nf%__ HA% g2 s T AEFRd o
s Bl 4 B
(=) ¢

Power law : M/M, =k t"> &_#* kit EH 4 @E 5 5%nd >
e ST A g g S F PRI ok Uh S B EE i 1 BICIR
&3]k sz 4 47t s (Korsmeyer et al., 1983) - 12 classical power
law & FHEF - E o A LA E Y BFEgaY ke 2 B R
?—kﬂﬁ“ﬂ%ﬁ'ﬁ C B R -
d PFER RS E T oo FAREFERRS 0 G ok
RO P B THRE S TN EOSME TR L ARAEE s 17
fois gepedh kR (L~3~5%)% % F onid (13 L/min)z #5899 3k
-}p r—h;figﬂ Aé%xg;f—r,éq\*frkbﬁ{o Bl 7 a- b % #Jgé k#‘-bt’Z pg.lg-}_‘
EE AR AR 2 R BDER T R A d A
3 fefc Bhr T o 2 7 HE R 4 F[log(MIM,) ]
2 pF A (logt) 2. st w Eﬁ?l%](log(Mt/I\/lw)ﬂog kt" = nlogt +logk > Y =
aX+b) (Bl+= a~b)» A4 HAF n (FHFoficdpic)
2 YK (g i) BEEEL LN o
d power law 4 47t % F a0y LA P Bip ROt H @ E T 2 4
EB B EFE R S Yk @i 5% 0540 (min™) 0 A A&
LL/min 2 § imid 2 1% Jfedh o8 2 7 o %@ 5 F ek 5 14 5
0.068 (Min™) » “L ¥ /4 Fepasp ER#F > A BT % 5 0.043 (min™)
0.011 (min™); @ &8 Z # sr& 3 L/min ™ > 7 Pa,a R ) S
22 -z ¥ #ick ©(0.036 min™~0.031 min™ 2 0.057 min™) F
W E Y ik R MR R E R AR XD R
ARG e |AIRE R 0 H AR A Rk F A Y
FoTE o I A {a‘ﬁ B yEu| 5 L E Al s o
% n<0.43 &~ x84 5 Fickian diffusion( % 3% 4% 4% )>0.43<n<0.85
PE o~ fR i) 5 Anomalous transport (7 AT ) > n>0.85 pF -
#2444 5 Case- Il transport (= =i ééiﬁs?]) o
FLE P FEo it n E 0.04<043 0 H B S
Fickian diffusion > 45 ¢ Z >t & N E 5 R 0 B Ok B
P BT AL WATHE @ NEP LRI fB R
aom 1uWn;$m@aS%ﬁ%&@ﬁﬁw’%ﬁ%ﬁﬁ&n
©>0.43 > 5 Anomalous transport x84 > o 3t At iE i v g B
2 R B BTG i3 S B AR R L AE R § B
BT B A B AR TR FI R Ty AR o m pd
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BBk iEET > B A & 5 Fickian diffusion » 5%
R s RAATRR A A ek éﬁfﬁ EBHE R 0 i A NE S
A kT d BORR ER R BPHEICI MBEFER 2B RE
P oo
()Y
Bl - a b 287 FaE@yair w ity @ §xi
A5 R EPT R A E iy BT SR Shr Tk 74tk
2k 4 5 [log(MYM.)] & 3 i 1§ 2 pF @ (logt) 2 & 12 w 7 ]
(Iog(l\/lt/Moo)=Iog kt"=nlogt +logk » Y=aX +b) (B+ ~ a~b) » ¥
LT R AT n (B cihicdpdi) & ¥ 08 kK (2 5§ i) > #-d
B3R5 A4 o
dEEES AR T PR Ep Rt B iR E T 2
“ﬂﬁiq‘“ RS 2 i F ¥ ek F 5B #cE 0.741 (min™)>
a1 L/min 3§ inik 2 1%7% B padp s ﬂﬁlgfw T g &
*»‘7 # k &% <5 0.121(min™) > "g{iig?;‘ia REAPERER 0 AW T R
% 0.033 (Min™) ~0.031 (Min™) ; @ &% 5 # sni 3L/min T > 1% ~
3% 5%;s Fph4hE R E 22 @i S ¥k k @A 0540
min™~0.326 min™ 2 0.620 min™ Ir k¢ FLE ¢ F Lo o p B AelE

P OB R A ¢ AR B S AR g
% o
— A j{;ﬁbﬂ'f;,/% s 7}$"3§E':’J/”’§\§'FF'J l,(#% {L’I’J” "VE‘- 11 ’ r; ﬁ"?l]

NIRFIER B RBEITI MEF R 2 BRIk L B ER
F AR R AL PP blhok £ EY BT R RE P H fade
Ei ,ﬂfs\,ﬁl;b;ﬁs B LR s "f TR b R E S
BOE AR R AT (2 02000) fL8 ¢ F2 B
ﬁg:n & 0.05<0.43 » # #2444 5 Fickian dlffusmn » Bk
BRSPS T AL AR p S i R
v oom pll/min Z f ik 2 3% ~ 5%s RN EET o P
#74p # 0.559 ~ 0.576>0.43 %= Anomalous transport 34| > d >t
B IRR AR R EF I ATHE 2 ARk Rt AR {
5 ?f% CIEMPIESr T RSV EDERL P Ped 7 B
Bk 2T o &4 g % 5 Fickian diffusion > g2 L F ¢ &
B Ap e o e X D05 Rpadr b e o H %Sy g AR o
2B T BpEe B ﬁt‘:ﬁ%%’%ﬁa‘%ﬂ 5 ”f?‘*iﬁ F2 R
g R REA BT RAEIRAM R 2B R A
R GRS o ERe B F Z‘%%’ﬁifﬁ% Moo F]PETAT RBEERIBR
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ZRERE R FL NG ORI BRASRE L EE > LR AR
¢ Bigi® (0.1%-~05% -~ 1.0%% " Hprk& %2 15min~60min & HFEFF )

.,'El %§ ’5{@ _.1 v{i 4 ‘E&.EK

Ao BEPEELE G B3 R a4 4 7% 14 (biocompatibility) ~ 2 F % fE 4
(biodegradable) ~ i va\b i+ 4+ (bioadhesiveness) 2 % 4 %8 & & |4 (non-toxic) -

P AW EFERE LS &ﬁ(Wang etal.,1995);d B~ B+ 3 & 7 iF 2
ANNHY) > 7 2§ TR L A2 AT & I F AR R d f TR
paz 27K (COO) TR E » 7 e »&EH ¢ Bt v 5 dI %2 4f 6o
Pand e 87 REZHEWWUEF > ARF A LRe Zfctse iz

-

AN

BEAR AT - RS T RS A RS N F R LR
B AR ERET e ZEFRST R RE%R Ji,%,q,g‘gﬁg_{[p\b & (v 47
ARG S AR L RENIRERAST %;g%‘,% i7%(0.1% ~ 0.5% ~
1.0%) » i&{7 % e & f pF A (15min ~ 60min) T ipl3E
BEHEEEIR LA ARAR G > ALK T R RiERANRE
(frflie) %8 5 040mglg > 5B he Rt  BREL 3 P HRA
Ao hé 15 min FRT 0 05%8 T RpEL ¢ Rakgd b FFE 186
mg/g > ¥ e RFEFLEL T 60 mno 3 k87 RpEER 2 ¢ BRIl ES
’ﬁﬁgécf}\%’t o
b Rt o BiRRARS RRRESRApN O A AEHT KR
¢ Rz Rk :(f"# | \i\f_%fé_ 1.93 mg/g ( Bl = 4) ”bpﬁ B 440
S ¢ RiES 2 éﬁﬁw A& 0.1% % %‘,\ﬁ#~%k~e % P% 7 (15 min ~ 60
mln)v,« T gy e Tﬁ%«ﬁi\a@?ﬂ ‘% qimgc.g 5.82 mg/g ~ 6.24
mo/g > S F AT %zﬁ;,f;wfw(o 5% - 10%)5% fOEE G E AR e
MK KRR G i RIS L] RIS 5 B LT
AR FRPEEG AR o TV RRED > 2 RS 60 min
P2 RERST RBEER N Rk EPEE ¥ R AR

T
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M~ B~ &

Fo- F AT E A R E B AR § 2 ks A 47 (mm)

SA(%)

CaClz (M) 1 2 3 4 5

0.1 0.567+0.04 0.674+0.05 0.75+0.03 0.771+0.03 0.813+0.03
0.3 0.569+0.05 0.75+0.05 0.815+0.04 0.804+0.02 0.892+0.02
0.5 0.647+0.05 0.771+0.04 0.912+0.03 0.864+0.03 0.893+0.03

sk Each value is expressed as mean + standard deviation.(n=25)
% SA : sodium alginate

2o~ A & V4TEREMA LR TR S E(ppm)

CaClz (M) 1 2 SA(O?;) 4 5
0.1 0.25:001  0.24+0.01 0.24+0.01 0.23+0.01 0.23+0.01
0.3 0.70+0.01  0.70+0.03 0.71+0.03 0.68+0.01 0.67+0.06
0.5 1144003 1124001 096+001 1.11+0.02 1.07+0.04

sk Each value is expressed as mean = standard deviation.(n=3)
% SA : sodium alginate
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LAz AR ERSERZ I EL T

color
SA (%)
L & aig b e
1 98.39 +0.36 0.20+0.01 1.20+0.01
2 96.62 +0.02 0.32+0.01 2.20+0.01
3 05.41 +0.01 0.34 +£0.01 3.05+0.01
4 03.34 +0.01 0.52+0.01 4.40 +£0.02
5 92.14 +0.01 0.70+0 5.17 £ 0.01

< Each value is expressed as mean + standard deviation.(n=10)

% SA : sodium alginate

Zow o GRS 3] RST H IR T (um) 2

Air flow CaCl, (M)
0,
SACD - (Lmin) 03 05
1 473.39+49.06°5¢  668.94+46.76°" 809.65+44.81%
1 2 503.15+39.42%"8  464.38+53.02°C 659.21+23.71%
3 517.51+43.28%*  572.36+61.96* 565.20+48.31%
1 502.01423.43°®  512.74+17.52*® 518.70+21.01%°°
2 2 465.04+23.18%%¢  457.24+19.11%° 474.36+18.25%°¢
3 409.00+16.04°°®  410.19420.98°° 445.96+19.06%
1 577.13+25.40°"  609.32+25.89°" 733.33+17.71%®
3 2 462.66+17.38°¢  523.27+17.06°"% 585.28+14.06°
3 447.15+13.62°¢  459.32+16.97°° 473.39+22.65%°¢

1. Each value is expressed as mean + standard deviation(n=3). SA: sodium

alginate.

2. Mean with different letters (a-c) within the same row differed significantly

(p<0.05).

3. Mean with different letters (A-E) within the same column differed

significantly  (p<0.05).
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I~ GRS AL Hk e RS ()2 BT

A0 Umm —oi 003
1 57.88+1.01°%¢  51.65+1.04°° 60.11+1.01%®
1 2 22.13+1.01%  62.98+1.00®® 54.47+1.21°°
3 34.86+1.02°F  61.94+1.05°¢ 58.50+1.16"°
1 60.49+0.99"®  63.4240.99°  63.42+0.99*
2 2 49.98+1.01°°  62.97+0.95®® 49.67+1.08"F
3 43.42+1.06°  65.72+1.04** 62.07+1.17"°
1 63.21+0.99%"  51.43+1.06°°  48.23+1.06°
3 2 59.16+1.05°®  59.29+0.97°°  30.98+1.12"
3 58.70+1.05®  50.51+1.04" 51.08+1.01°°

1. Each value is expressed as mean + standard deviation(n=3). SA: sodium

alginate.

2. Mean with different letters (a-c) within the same row differed significantly

(p<0.05).

3. Mean with different letters (A-E) within the same column differed

significantly (p<0.05).
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50 3 R IR e R F(%) ~ B (um) 2 R 4 (%) B

Samples En_ca!psulation Particle size Swelling ratio
efficiency (%) (um) (%)

s1 43.49+0.13° 316.59+ 4.9° 93.63+19.98"
S2 46.52+0.65" 345.56+ 7.5° 89.47+22.39"
S3 64.64+0.14% 384.55+ 5.3° 93.63+11.10"
S4 55.67+0.36" 438.57+6.2" 98.33+10.30"
S5 53.09+0.56° 558.76+ 2.4° 103.67+16.08
C1 54.94+1.02" 556.62+11.8" 161.99+14.73
C2 44.79+0.85° 426.41+ 9.0° 140.27+10.15"
C3 53.93+0.23" 476.49+16.1" 100.60+16.32°
C4 41.11+0.48° 461.82+ 4.3 98.11+16.01°
C5 59.59+1.33? 450.02+ 8.7 51.52+17.05¢
Al 54.76+1.13" 855.32+12.4° 87.82+18.92°
A2 59.85+1.26 643.54+ 8.7° 96.90+20.36"
A3 53.42+0.85° 472.07+ 4.3° 97.80+19.20°
A4 34.34+0.78" 307.64+17.2° 125.67+19.17°
Gl 63.98+0.66° 483.12+ 7.7° 105.05+24.94%
G2 53.50+0.45" 473.46+ 1.9% 100.31+14.58"
G3 39.21+0.49° 479.19+ 6.5° 104.41+11.47%*
G4 31.47+1.07° 464.52+10.2" 100.64+14.16"

1. Each value is expressed as mean + standard deviation. (n=3)
2. Mean with different letters (a-e) within the same row differed significantly
(p<0.05).
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-0 PR ARSI B P

s

3]

Samples L a b W.12 Chroma*
S1  31.19+0.05% 16.11+0.06° 16.47+0.03° 27.43+0.06° 23.06+0.06"
S2  29.91+0.02° 16.94+0.01° 19.79+0.04° 25.23+0.03° 26.36+0.07°
S3  34.12+0.03° 17.42+0.03° 21.33+0.01* 28.59+0.03° 27.93+0.02°
S4  36.71+0.04° 18.32+0.03* 21.16+0.10° 28.97+0.05° 29.21+0.13%
S5  40.32+0.06° 16.81+0.05° 20.99+0.05° 34.54+0.05° 26.03+0.16"
Cl  43.02+0.29° 14.09+0.06° 18.25+0.08Y 38.54+0.28% 23.04+0.06°
C2  38.05+0.08° 16.32+0.01% 20.69+0.09° 32.68+0.05" 26.05+0.04¢
C3  36.08+0.03° 17.52+0.01° 21.76+0.03* 30.24+0.03¢ 27.54+0.02°
C4  28.07+0.04° 21.06+0.10° 20.25+0.10° 22.37+0.04° 27.99+0.09°
C5  23.28+0.04° 21.27+0.10*° 15.01+0.17° 18.98+0.09° 26.89+0.01°
Al  25.62+0.05% 18.61+0.06° 17.51+0.04% 21.35+0.05° 25.55+0.02¢
A2  29.72+0.01° 19.00+0.05° 22.37+0.08° 24.49+0.03° 29.35+0.06°
A3 36.63+0.50° 18.26+0.33° 21.13+0.60° 41.55+0.22° 26.11+0.66°
A4 46.69+0.02° 14.91+0.05° 18.77+0.05° 30.11+0.04° 25.73+0.06°
Gl  37.68+0.01° 18.73+0.06° 23.35+0.04° 30.86+0.01° 29.93+0.03?
G2  38.47+0.01° 18.42+0.08° 21.23+0.04° 32.69+0.03% 28.11+0.08°
G3  37.73+0.05° 18.46+0.08° 23.43+0.08% 30.95+0.05° 29.83+0.10°
G4  37.60+0.10° 18.33+0.12° 23.34+0.03% 30.90+0.13° 29.67+0.09"

1. Each value is expressed as mean + standard deviation. (n=25)
2. Mean with different letters (a-e) within the same row differed significantly
(p<0.05).
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A vt Power law 35 7 I i A 6 1 SR LGRS R T 2
# 248 41(CaCl2=0.5M)

Sample n k r? Release Mechanism
k- 0.040 0.540 0.899 Fickian diffusion
Air=1 L/min, SA=1% 0.152 0.068 0.942 Fickian diffusion
SA=3% 0.183 0.043 0.890 Fickian diffusion

SA=5% 0.459 0.011 0.962  Anomalous transport
Air=3 L/min, SA=1% 0.304 0.036 0.924 Fickian diffusion
SA=3% 0.258 0.031 0.923 Fickian diffusion
SA=5% 0.144 0.057 0.889 Fickian diffusion

=@ b ich B ke F ¥ o Pk A K

A4~ 4 Power law 15 7 e i 1 SRR SR SRS R T 2
% #41(CaCl2=0.5M)

Sample n Kk r? Release Mechanism
ik 0.050 0.741 0.951 Fickian diffusion
Air=1 L/min, SA=1% 0.332 0.121 0.973 Fickian diffusion
SA=3% 0.559 0.033 0.990 Anomalous transport
SA=5% 0.576 0.031 0.954 Anomalous transport
Air=3 L/min, SA=1% 0.101 0.540 0.979 Fickian diffusion
SA=3% 0.186 0.326 0.961 Fickian diffusion
SA=5% 0.064 0.620 0.953 Fickian diffusion

n:f$*§;:y§‘§{;}}:_l§,t » k= 2z & ¥ B rzzfjrfifffﬁgt
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& X - B .{"”

0

SA:1% CaCl;:0.1M SA:1% CaCl;:0.3M SA:1% CaCl,:0.5M
LR oA ¢
‘t ! ; t P

SA:3% CaCl;:0.1M SA:3% CaCly: 0.3M SA:3% CaCly: 0.5M

Bl= ~ 72 & 403 B kRN E2Fh T+ ks B
(A) 0.1M/4% (B) 0.3M/4% (C) 0.5M/4%
(D) 0.1M/5% (E) 0.3M/5% (F) 0.5M/5%
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Turbidity (NTU)

14

12

10

co
1

0.1

0.2 0.3 04 0.5
SA concentration (%)

06

Bl= ~ 74 (Y42 4 R ERZ AL REARS
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(D) (E) (F)
Bl ~ 2 @ QL/min) > & H45(0.1M) » # e /% Rpdh B R B S TR

Fofe it T 5 BACH
B 38 7F FLPE (L00X) — (A) 1% (B) 2% (C) 3%
B34 % & P& (5000X)— (D) 1% (E) 2% (F) 3%
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(A)

(D) (E) (F)
BT ~ 3 &pa4GB%) * k3 f iniL/min)/ “4ERERSHIFZFHFH N
T+ B B
& 7k b gL RE (100X) — (A) 1/0.1M (B) 1/0.3M (C) 1/0.5M
(D) 3/0.1M (E) 3/0.3M (F) 3/0.5M
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cumulative release (%0)

Release time (hr)

Bl o~ 7 AR IR R 2 P E Y F AR

%S : sodium alginate (%)
A : air flow rate (L/min)
Cl : CaCly (M)
$%S3 1 A; ¢ Clys= Sodium alginate 3%
air flow rate 1L/min
C&Clz 0.5M
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(Air flow=1min/L) (a) SA=1% (b) SA=3% (c) SA=5%
% SA = sodium alginate

Cumulative release (%)
Cumulative release (%)

4

o 0IMCaOy
o 03MCa
v 0MCa0,
6 8 10 12 i3 2 2
Relea= time (fr) Relea= time (fr) Rela= time (fr)

(a) (b (0

B~ 3 R AT A BB i (DH 6.8) 1 < 7

(Air flow=1min/L) (a) SA=1% (b) SA=3% (c) SA=5%
% SA = sodium alginate
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B4 ~ ke R 2F BY 5 B
(@) CaCl, (M) & SA (%) (b) curing (min) & SA (%)
(c)CaCl, (M) & curing (min)

55 o0
4.0 0.2

. 2
SA (0) CaClz (V) 04 06 10 - 5A (%)

(b)
Bl s Bk @2 F Ry o F

(@) Curing (min) & SA (%) (b) CaCl, (M) & SA (%)
(c) CaCl, (M) & curing (min)
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SA (%) : 5. Caclz (M) Cal12 (M) ’ 06 0 Curing (min)

(b) (c)
Bl - BB RS EER T 2ZF Y 5 B

(@) SA (%) & curing (min) (b) SA (%) & CaCl, (M)
(c)CaCl, (M) & curing (min)

SA (%) CaCl2 (M)

(b) (©)

BlLt- ~ %3 ABREgEE
(@) CaCl, (M) & SA (%) (b) curing (min) & SA (%)
(c)curing (min) & CaCl, (M)
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Number: CCMP99-RD-056

Establishment of GAP on Gentiana Scabr a
Using M etabolomic Strategy (2-1)

Wen-Te Chang
ChinaMedica University

ABSTRACT

There are three main aspects involved into the international guideline of Good
Agriculture Practice (GAP), including materials quality, manipulation guides and
processing standard. Each step has to be set up the standard guideline from breeding,
propagation, cultivation management and diseases control. Gentiana scabra is the
original plant for Chinese medicinal Long Dan (Radix Gentianae) which acts on the
liver and gallbladder channels. It has the functions of quenching fire of liver and
gallbladder and eliminating damp-heat. The effects in pharmacology are stomachic,
hepatoprotective and choleretic, hypotensive and diuretic, as well as antibacterial and
anti-inflammatory. Taiwan Sugar Research Institute has successfully screened the
heat-resistant plant from mericlones of G scabra using tissue cultures and
propagated under controlled systems to enhance the efficiency of mericlones
production. Then, the detection and prevention arrangements were conducted for
blight and environmental factors during the cultivation in the greenhouse. These
findings are able to be a basis for production and harvest of G scabra in industrial
scale.

This project will be cooperated and carried out with Taiwan Sugar Research
Institute. The main aim of this project is to establish the GAP of G scabra for large
scale field production using the cane farms in Taiwan following the GAP guideline
of Chinese medicinal plants. In addition, based on the point of view of Chinese
medicine and the new concept of modern metabolomics, the materials of G scabra
produced by Taiwan Sugar Research Institute will be compared with the materials
from China using the analysis of plant metabolomics by HPL C. The pharmacol ogical
activities of G scabra, such as stomach empting test, acute hepatitis test and
antiinflammation test, will be conducted simultaneously. It will be able to explain the
relationship between components and bioactivities of G scabra under systems

2



biology. The final goal of this study is to build up the supply system of high quality
G scabra materia to instead of the imported material from China and create a new
business of exquisite agriculturein Taiwan.

Keywords: Gentiana scabra, Metabolomics, Good Agriculture Practice
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EAFM it F o5 iAo AP A 17 R (GC) ~ B 2 F R AR A 1T R
(HPLC) ~ & 3# R (FT-MS 1 2 # g £ 3= & (NMR) » 5 & 7 % #ic i3t
(Multivariate Statistics) 4 +7 > |4 = & 4 7 (Principle Component Analysis,
PCA) 2 2% #77 3] el & 5% L) (Standard Plot) » & 11 iF % ¢ 24 A 47
Ex X R R S 2 S
AP FAA ERFAE R RTATEY S 2 d B B4

B S MBS Y TR AR FR o E R I 4 £ A iR "f\
FEREATR? opFizd g o FeaFipd ovkT o & - ER T

%ﬁ%u¢@awmmpé%4£7—&xﬁﬁﬁww’ihﬁiwé%
SooFh o AP ES R PR SRS KPR 2 FERET B
B AL N - EF AL E iR B R Y B

4 Aft Lﬁgaa kR R FL ek WHO = Luj;, e GACP*FL%‘&
Tk Rz 18P 2 ¢ BH A A ST E AR (GACP) I 5 &
AT EEF LR Wk 2 A2 R fRed - Ty A %xf
jﬁﬁﬁﬁiﬁ%ﬁW%QD%%aaﬂa@@gﬂmmﬁﬁﬁ sy e
B FaBiiv- A NP R gl Wi e Y Bl A
SR AR AR
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Are A FERFTT 9L B RIKERERZIANERY F
SRR T R e e PO E SRR T 2% b oo
(=) F ey #1Hp
1 £ TERP 2 XKW FRE A
2. 2 EWR EIRE S AL TR
3BTRS FILE F AP TR
4 RERT ZHAT IO
5. 8 % F kR iTHE 2 TR
6. & fdpthk=4 2 28 5 Rl
7. BfcPER R | L fpad
frifo A BREAET 2 AR FEE R ARA LS4
BRIFP o umPE2 B A5 L AA e s GACPE £ >
TEEAIERIZ IR 0 @3
(1) PradsE @i Rl > 5 gl A e 7
ZLTSg N 7}5“ o
(2) ¥ (E4idr e (EPER I > 6 (T8 B ABfE cnicde ~ % % h
gégg N Hw+io
Q) AFFrpfiin: LFEr EFH g IRAREFRF > 2
BEMBERERT 2P B49 % GAPFR ; Ax 5 3
A4k (@42 a%\frméi) S ORE R S
Bk g e e T o
(4 Ay 2 ERPIFE WwRIEE> TF  REE
(5) B PIFFR > R E =B P BRI R ?
(6) t@;aw,fé;ﬁg ’ %glf’fw:}:i—a E By 3N, E g ALE TN 1N
B ar bl R AL R LT wH R 258
ﬁ‘lif&‘fhﬁﬁ%§Q°
() madFEeFiohm B9 REFOSY g > £F B8
ﬁ\ﬁ%\ﬁﬁ@ﬁ%'ﬂﬁ%%‘%ﬁ‘$?%ﬁ°
(8) #ATPFR (& de4 it ~ e *U) ~ $R e > 2 FE Uik o
(9) ¢ EHisk > 2 > RE > PR gk éﬁﬂa Moo
(10)“”1‘1%@‘4“4#’”5’51 EahEEp B EL R
Bl A isiplE =B H R
(11)%&56%@ PR RRFRSE AR BRI FIRE -
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FHATE BBATAAZAE  APM PR SR FheT
LA amefasg: pirameep » £ 23 af i it
2E BB A EFRE A LB e8m T F R S (disease
incidence)A ’ﬁ‘fﬁfi(diseaseseverity) k- P E %‘%f:/ﬁma‘ﬁu
R R MERRERRE IR S ERR R E
B R bB B RHRRELES G035 108521
%ﬁféﬁﬁi Vari™ ;2 i HpEk 2Hh2 U4~12; 35
FAEREG L U200 S4B ER S o
Ziﬁﬁﬁﬁ‘Eﬁﬁ'*ﬂﬁﬂﬁiﬁﬁﬁﬁéééﬁ“%é
AR B UPREZBREPRERESF 3 TS0
B %mi’%%wcﬁﬁ%%&9¥’vﬁ*f4#%w

"\1’.1 ‘_ -

- LB
,5%}}’_%"1\ c&rki’fﬂlt‘ﬁ'—ﬂ&li‘; o AR ZE I m o “ﬁi—kr}’a bt
Eﬁﬁwfﬂ ’4‘3)‘%5%'&%\35\‘%5'—?5"5 S IE I gk
A)FAE (PP L) F o REFART AERT A2
ﬁwa?aﬁﬁﬁ&:iwﬂfaf R A E B KPR
= #c) o
3. KW F sk wErEEsE - LR IRE (P
BE+ 30 2)- *\*i‘“/‘?ﬁm_}i(/\?z\mﬁz\\i'r5\/w\)
(=) Fscip) 3
1. #4041
A - g x5 HPLC & * & 47 Methanol ¥2 Acetonitrile
(Merck, Germany) -
& % 5 Gentiopicroside ~ Swertiamarin (Wako, Japan) -
Magiferin (Sigma, USA) -
HPLC 4 47 % 2_ X 3 5B~
Lo R R e ) S T AR TR & PR = SRR R g
500mg » B A5 ~ 15ml engs g oo 4o > 2ml MeOH 12
3 2m| 50% H,0 - & # (vortexing) 3 4 45 > 42 5 4 30 4 45 >
fs 12 3000 rpm o 30 & 45 o /F m‘z%% » %rmpé?. Fre

Q mﬂ,

ﬁ%‘ﬁlﬁuwﬁk Wints #% » HPLC tk &35 g 7 o & BB 7R
oo
IR FREBHA

HPLC (High performance liquid chromatography):
Shimadzu LC-10AT vp HPLC pump, Shimadzu SCL-10A vp
system controller, Shimadzu SPD-M10A vp photodiode array
detector, Shimadzu SIL-10A anto injector (Shimadzu, Japan),
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Mightysil RP-18 GP 250-4.6 (5um, analytical) (Kanto, Japan)
NMR & 47 % 2_ % B 5B~

P72l erds e A % 300 mg 0 B 45~ 15 ml
s g )0 4e x> 0.8 ml MeOD 2 0.8 ml 50% D,O (TSP
1%) - & & (vortexing) 1 4 45 > 425 4 20 4 45 > 2515 12 3000
rom s 30 4 4 o Bt /)?L/ t# ~ NMRPIEEE ¢ 0 & Wik
R
NMR i% B 4 47

All spectra were recorded on a Brucker AV-400 NMR
instrument operating at proton NMR frequency of 400.13 MHz.
For each sample, 128 scans of H-NMR spectra were recorded
with the following parameters: 0.126 Hz/point, pulse width (PW)
=4.0 us (90°), and relaxation delay (RD) = 1.0s. FIDs were
Fourier transformed with LB=1.0 Hz, GB=0 and PC=1.0.
CEFH T (e g PRAE REEHEG)
# 4 EIR

A BT CCl A ] &M UHS 2 ICR X
sefh ) BUGIER TR 88 > M B 5 6 285 L F
i~ CCly e ~ Slymarin %.(200 mg/kg) %2 SDE (0.1, 0.5, 1.0
gkg)> * & 10 & » F %L § 28 CClylev RS 0.5%
CMC - Slymarin &% SDE &4 % v pR¥% -+ Slymarin (200
mg/kg in 0.5% CMC)% SDE (0.1, 0.5, 1.0 g/kg in 0.5%
CMC) @  5=% »&is—- X %&S 1 > 0§ 2EiEd
&t oliveoil » # i P & % *g 91 &+ CCl, (10 mi/kg B.W., 0.2%
inoliveail) -
R o L

CClyirstis 24 - P > & 1T RURFERR 1S » o TR PR 3K
i }_ﬂ_@g»(BOOOrpm 10min, 4°C) - & #a i Bt ;’—"é
rAER] # S g 4 L ,}Flgt ° }ff @JJ—@% % AFR %ﬁw
SR ﬁfg/’v\.'i%ﬁ SARF T (TS /I P F ﬁ%“*’?ﬁﬁ
e b 418G Bk (L) =78 4w (12000 rpm, 10 min,
4°C) > RigPt /ﬁ'/féﬁi‘f TR S 15 -80CH
* o zf—/»\%fr"‘ﬁgf% - KPR B o
o ’F - AF-14 Eb:__ ihjﬁgg;y‘ *ﬁﬁ

RS R R SEARTE T RE L pFGR RS
Ak B 8 4 °CT ~ & 48 3000 rpm -~ de 10 4 480 A
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AN SRR ERETE Y PILC TR RECE
(D) 5 %a ped o e g pF(AST, GOT)z iR| &
Rtk EIrXT-HEREFALF B 59 k&
P AST v ¥ i g e F B > @ L-aspartate ¥2
a-ketoglutarate » f&m A5 = oxaloacetate £ L-glutamate >
oxaloacetate ¢ ;%“ ¥ % pow s (malate dehydrogenase,
MDH) it @ B & = #75 % ge(malate) > I+ P NADH 44§ it =
NAD" » ;] NADH s > )Imb 3y 0 AST i i o
F st 4eT
L-asparate+ a-ketoglutarate — oxal oacetate+ L-glutamate
oxaloacetate+NADH — L-maate+NAD"
A 3#5% 4 Randox Kit 4 45 o B~ 200 ul w5 > e~ 1 ml
F 3 (100 mM Tris buffer » 500 mM L-asparate, 15 M
a-ketoglutarate, 0.18 mM NADH, 1200 U LDH, 500 U
MDH/1,000ml)» ;R £353 »37TCTF R 1lAa4& > #5% 90
Fiis o3& 340Nm T o u > p B A i 24T KRR o
(e F 7 #& faf 4 A FF(ALT, GPT)2 ipl
WRtkEIrXT-HEREFALF B 59 k&
P ALT it ¥ 35 endg =k & » @ L-alanine ¢
a-ketoglutarate * & @ 25 = pyruvate ¥ L-glutamate >
pyruvate;%’ FLper & fis(malate dehydrogenase, LDH) it &
B i (lactate) © P NADH 4% v = NAD' » 7]
NADH & > Ejﬁ;ﬁ‘é PENALT aid i iie F RN 4eT !
L-alanine+ a-ketoglutarate — pyruvate+ L-glutamate
pyruvate+ NADH — L-lactate+ NAD"
™2 Randox Kit 4 4% o B~ 200 pl x5 > 4e x> 1ml 5 &
@& (100 mM Tris buffer » 500 mM L-alanine, 15 M
a-ketoglutarate, 0.18 mM NADH, 1200U LDH, 500U
MDH/1000ml) » /2 £353 > 37 CTFr Rl a4k > # %
QO Fjfs > *A & 340nm ™ > L p F A LT RKIEP o
B o Bedp e A T
#* SPSS 7 it r AT E T3 ¥ R # s 17 (One-Way
analysis of variance, One-Way ANOVA) » . 12 Scheffe's multiple range test
KRIEH AL R F Z Bock > “P<O0SFRIZRE F A& o
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- ~HRE T
SHESPE LT B BB AR ERBRE S TR TR
FALZHE I FRTHRBTTEEFRT ) R
Trlp R R R R E AR FAR R R
i\‘ﬁm;\-;rq#{rgi 920611 + o FA|* b — K
W R EEAKE ALY KR
= ~iﬂ\iﬁwﬁ~gﬁ: 2 HIAP
Frt B BRAEAET 2 R EIA P 0 A RS GREER
Baoksr RESFR-AZEIRRESCRBRFED o N oadFRLbo
HPBRZ G 5T355 8 206 & (538 343C, = F 266C)> Ti5
TR S 826%c ¥ A B Eigp 4 2330 18 pdu B2
PEZFIEEDIHRE SGS R 2k  HEH I EEREARTZ
A LE
ga e
BERH P 3P AL P TR TP

=

1% 145 e w Mg R4 728 R4 (372 23 p )> g3
BRI H UG I e BERABTER CABAEY R X
T 1,284k - LB 7 15 R 5 5 dr 99%2 + (Bl- ) e

2.%2(47 6P )2 %34+ (57 4p) v rdiFags T4a 2 R

P HEREFE LSRG § e B 24w 3 RBatiy &
G A4t 3 4 BatR Y A 3 11524k 0 oA
B35 5 i 95%00 ¢ (%‘]' ) e
35T (F3#)A A /T E > THi(s 1-2
B2 fEphTs s adE 85% 1 b o e s A HEFE R 348 0 A
FIFR A3 2 AP RFERAESL > BEFETRFT L o
4. V?ﬁ&i%\?" oo ﬂi#/mghl’\’ﬁ%i%&}fﬁ)%% v TG h IR T
WA LRI S e
c)maﬁngﬁ: PR 2
L% 1oy WA eamdoe FihBRRw 4 BIey
% 4R 45 980k LB Y (55 ESF 5 9112% > HP W 7-2%

% 3EF A2 025 8086% (Blz ) Fei 5382 a3

?§’6'E‘Ef§§¢§£ B AFEFE -2+ HY wApE-20

B3 95 30%-

:\

N

F.08
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2. %23+ (47 6P ) wthFgis LB 128 )& » § 308
Fliv 1B I P - 4BFH 5824 996+ 1
s TG EX % 809% (Ble ) THis 4B » Ty
/é;{1127%’ﬁt"111‘*20 - ﬁ’»rsjﬁ405%°
PRI 92 6 p NFELIE A B 128 R BANE R
Sife > fp2t 107 128 13 p i afen B o
A 3 EILEAR Y RRGET s PR ERATE L E
o~ FEEL TAG
(F)P B BER LR RR I EZTICLIB I B
ZAETHREFERIBPR OCABET R ADB LS EF R E oA D o
T4 T 126 X 26 (BT ) TIHKEL » B FIMEI T
A w] G 3.417+42.110 3 1.104+0.748 2> 5. ; ToH His € A B 4
0.734£0.521 # 0.217+0.133 2 & o 3% #cdh &2 2008 # F 3) 2_ 76 48 3%
FRAPPLT o o PN F o @ IIME R PAE S APIT o
(:)Fkr,‘i’:%ffé\?‘ %"*‘iﬁgéfﬁ 6" 8p diFgis E’#ﬁ-?\fﬁ"&‘liﬁ7 .3
Y HREFTERRCABY R AR AR E R o LA T O
XL TEHREL B FIB T RS u L 0.93240.368 %
0.118+0.044 = 5. : T 2 H ¥ iz £ 4 % 5 0.141+0.060 %
0.018+0.007 = &
S REE TR *Lﬁﬁrl‘bﬁ)da PRIE T R TR F 97 X g R
b PN E WS Ap R jEdb e BB i 53.38% 0 N E N 5

¥
S
-

P4

33.5206 0 W55 ts B A W L 36.15 2 21.95% ¢ 4 H 5 % B on AAE T
@xﬁ“ﬁwwﬁﬁ§$§@*’ﬁ<irﬁa?§&o

(B)MipfEfEn W2 4rreiithe § EHALSET (B=)o
I~ EFHEI
BARAAT L SRR L9 E 110 B i LG T LR

EEENES TFW“GL%L* i s ﬁ)ﬁﬂrﬁp?ﬁ/’v\*ﬁ IR LVl v F SEAE - S U 1
ngzn.gfnﬂ,—»*(_ﬂ}g)q:\fg (99_,?: 10 * =48 )61[%”4;”
Yo g 2HRE 5 140090 2 ¢ &£ 9 900 Q- T 2
LK 2-4mm (Bl= ~ ~ )
Ao~ fE b B E A A 4T

IR L L E(PCA)E - 2222 L P LG
(multivariates) 2 4F & 3 L8 (7 & 47 2§ cnsii- ek - f1* PCA #
A (High dimensional) 4 47 #icdg > o fi i€ % (Less dlmensonal)mi A
(Principal component, PC) 7 & ¢ » ¥ @z ana); ;8 £ 2 d0 3k o #7358 enjx
2L (Plot scores) ™ #-4p i1 ehik & 2 ¥ f (clusters)sh= sU RS o @ -7 e o
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R = B R K AT B] o ipfRenit 2 U A e A R
B BLELAF R iy RRIE A AT AP FE R S gt i R uE e 2
%?H'rﬁé?ﬁ CREEALR
& Bruker 00NMR e 'H 2> Bl ¢ > 2 P 7 B 8 3098 230 i 8 (&

BHE 2 2 e TH-NMR 3USE (B4 ) o SUTEE B AP ¥ 1 A fofd it
EanEiy » et aminoacid s BCOR TS £ s R BRI £ U R F
ﬁ%:l; N o BB R AR 3 Y A bRy TR 4 R T 2 0 R

e F’*’”IJ:% FIMiEE 7 (G Scabra) s 4% NMR sz 4 45 0 312

PRI ETE S SRR 0 2 PCA SR *ﬂ—?— BLRl vt o B &P
éﬁé’ﬁﬁuﬂﬁ‘" WHERE R LR o - MKW HEF ESERE
RFPEEPRLDIN- 0 K p B ATIE S IR IR hp 2 oA RE o fh e "’L’A’L

LA AR 2 BATEEY  fobd BB B 2 1&;4&. T 2R L
oo ENMREBI#EY B Br FWEHAYPITEEY LR T < "‘$ 0 R
FPERIE Y VN L5 RAEE 3 pE chanomeric protons (H-1) 2 65.40 (d, J=8.0
HZz) sz 5 a—glucose_manomeric protons (H-1)z. 65.18 (d, J=7.0Hz)3n
BLPUR EAEE A A 5 B b0 A PCA R BERI A 477 LG s
22 (L) a W= B7 e TRFRAR2AF > 7 £ %
Ak o

¥ ?Pfj}w B ey 2 ey RSt E v > APEH T v

EEAE S B 2 A TN RS A B RS RSB 2T
PELL T RN U Z T gy kBT A T o F I A TH-NMR R3¢ 0 @
F’&yféfa Sy FEPRELE DT =5 5540 065.18 &2 54.60 - H

o FRAEREY 00540 g B L B2y a5 m ey ik
rw 85.18 ~ 34.60 U BLeP% & Pl MBI 5 B (B - ) o 435 oo
¥ 0540 GBI 5 BEH & A BHY k3 glucose s H-1315L 5 85.18 &
a-glucose 1 H-1 &350 » 34.60 B 5 pE 4 ¢ # B glucose & S -glucose £
H-l et 8t o Bim e less 59 34 3 anpEy it &4 o @ & PCA 25

BBl AT 2P ERYOEERLIB TN BT RERy 2 B o g
oot b P2 FERY IRAREEI L ELAEZ VR 2 T
WU EAD P dliffg s tE8 o2 it (BLz ) % - Haoi
kAN S fate e PR pR T IR 2 W%ﬁ‘ﬁq - ROV ARERAREZTII -
B 7 3G M eq & PCA 4 47 Fl s Loadingplot ¢ - 2t fra)’flﬁdﬂ“’"ﬁxﬂ’
AREEd B 3363 T HR e Bt ey e T Etk = TN
gt P o PEREAL B A EE T F o BT a0 B8 T IR 5 iy
M (Bt= )
NN W
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Pede e B Ry e FEdEs B Y 2 AR T I S
WIS 0 2 MeOH ¥ 3+i5 » 5d HPLC 4» 472 4 & =8 & Gentiopicroside
T2 )« Swertiamarin (§ #= H ) # 2 g m ¥
rﬂlﬁpi’ ATEEE A A2 AR R s P o BB B2
FAEZEERNBRE AT S F Y o T E A2 SR RS
Gentloplcrosude A A 59% > Ak p P R 2 J RS B 55
Gentiopicroside % # 2 2% = + ;- 47 & } thir"e & 44 1 5 Swertiamarin
g AR A2 2D s P TITE A2 Bt 2
Swertiamarin 3 £ ¥2%4% & 0.6%11 + o ifw FPAEYE » B 7 chiv e 4t 2
R
F

WOTIRE R F 2Rz 0 B A A HPLC A 45 > v EE T IRk 2
4.01+0.12ppm> @ % £ F 7 £ 5 0.19+0.08ppm ; # & F Freniv g
7 & %5 0.24+0.07ppm > @ § *J““‘f“"—g_ﬁf’; s AT EaE ik (R

S B+ =
AT kBl Y 0 EF R - PR S FE o g

Ti TR B OB ,rfé_")rﬁ PA o Gz a3 P o SHESF
AL TR A e E R FIS A LA R a2 - o R
PR Rk Eecl L AWM FER TR TG H B (E
PREA A S R IT o Sd TGRS PTERE SRR PR -
%4 G magiferin (=% 3 ) el e o - A0 AT BB RE
BREERS AL T E2LE BT 288y ~ 2§12 7%
TIA AR I FELFESH FETHETESH AL E

o
SN
=0

"

o PRI A SEIF L] Bk RS
PR T EEH S Y R T 2 FEEH ) Bd v F P RATERZ
%ﬁ$ﬂﬁ%ﬂﬁﬁﬁvn%o§#%%7~’&”ﬂ%ﬁﬁﬁiGOP~GPrqu11

BT R AR ”%ﬁ%w+&@rf%ﬁ¢w$z%¢ﬁ%ﬂ,d
SR FRF 2 B AT H) RPEPIFLIER G S amek o 2R
Fd 3l R e Silymanin g 2B B 45 (Bl 2 ) BE O 1 2
R E T o R RFw & i Arildz 2 SRR o H 'R i) Blen GOP
GPT »x% 5 Slymarin >z % - & o

AR o T TR B IR (GACP) (57 K)

R E B S 2 TR o T e Ko B g 8 A v &
FETEEE B S M B2 ‘E%Qﬁ&:’h’ﬁi JEAN LY
BOIATVENEAREF IR B L L ¢ N TCGAP 3 ok 3 B A £
199 WHO (& 7 2 e & % g 4 chfd fe fodk o 7 2§ I2 R 47 (GACP)
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q % ) [WHO guidelines on good agricultural and collection practices (GACP)
for medicinal plants] #7#& ©_¢7 ©
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Thunb. var. pseudojaponica Yamam.) ~ + %(Salvia miltiorrhiza Bge.) ~ £ %
(Achyranthes bidentata Bl.) ~ & i (Coix lacrymajobi L. var. mayuen (Roman.)
Stapf) ~ 4= 1T (Isatis tinctoria L.) %3048 7 ¥ % 2 3§ 47t o o~ § 5
FMFHNARARY FERP AL LR RFTLLE HY T ER
B g a2 BT/ BTG ST

ARFELR 6L SHLEET EYES C elEpTgEF TEE2
ﬁ}ﬁi%%(TGAP)J’ S ONLIEP G LY FE ﬁ#‘i'ﬁ‘%’fb; RS
FAE R MY ARG B2 FEF B ALHEY S
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B RRAR RGP B BB RTF R B2 RA Y 2§ Ko
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Kuo-Lun Kao"
Shool of Chinese Pharmaceutical Science and Chinese Medicine Resources
ChinaMedica University
% Nursing Department, Hung Kung University
*Nursing Department, Hsin Sheng College of Medical Care and Management

ABSTRACT

Due to the importance of internationalization, the Committee on Chinese
Medicine and Pharmacy (CCMP), Department of Health, Executive Yuan especially
named 2006 as the ‘Initiation Year of TCM Globalization.” To endeavor the pushing
forward of TCM internationalization affairs, training TCM exchange personnel is a
matter of urgency.

As part of this project, awebsite was set up as an international exchange platform.
The address, telephone, fax number, website and e-mail of the World Health
Organization's (WHO) headquarter in Geneva and 6 other regional offices, as well as
WHO Caollaborating Centers for Traditional Medicine were collected. Furthermore,
information and websites on TCM/TM related international conferences and
symposiums from 2008 to 2010 were promulgated in the website as follows:
http://mail.cmu.edu.tw/~yschang/index.htm.

Since March 26" to May 28" 2011, "English courses in traditional Chinese
medicine ; had been held on Saturdays and Sundays at China Medical University. The
total class time was 54 hours divided into 18 sessions. Although these courses were
about TCM, they were fully conducted in English for the purpose of encouraging
people in the TCM communities including academic staffs, industrial workers and
students from related graduate and undergraduate programs to discuss Chinese
medicine in an English environment. Seven foreign speakers and 5 domestic speakers
were invited.

Furthermore, this project held atwo day" International Symposium on Traditional

Chinese Medicine |, at National Research Institute of Chinese Medicine on September
24™ and 25", 2011. We invied speakers not only from Taiwan but also from America,

2



Germany, Korea and Hong Kong to give lectures on sixteen different topics. This
activity was fully conducted in English. Not only were there TCM related topics,
internationalization related lectures were also arranged to encourage and prepare the
attendants to participate in international TCM-related affairs.

It is anticipated that through this project, we would be able to encourage
domestic citizens working in TCM fields, including clinical physicians, professors, as
well as postgraduate and undergraduate students to get involved in global TCM
conferences and publish papers. Hopefully, the role of Taiwan in the sphere of
traditional medicine will be elevated at a global scale.

Keywords: Internationalization of TCM, Personnel training, English courses in TCM,
Symposium, International exchange platform
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Fohma (2011 SMPd B RSN TH 4] Intemational Symposium on
Treditional Chinese Medicine: &1 2011 £ 09 24 A4 2011 %00 1 25 a &+
SR SRA At 14 Lo At RGBTt R T RRE A TA T AR
ERFAMETPHRARAS I HUB T RBRR LA G2 (2:2) (1f
&3 - CCMPE9 -RO-107 ) 3 T M -

CERTIFICATE

This is to certify has attended 14 hours of lectures in the “International
Symposium on Traditional Chinese Medicine” held by China Medical
iversity from 24" to 25" 2011, The symposium was
implemented under the project of i jon and lization of
Traditional Chinese Medicine” (Project No.: CCMPS8 -RD-107) supported by
the Committes on Chiness and F [ of Health,

tERE-OOFAH=+5E8
25" Sep., 2011
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1 |A comprehensive guide to Chinese medicine 2003 |Leung, Ping-Chung

A practica dictionary of Chinese medicine

1998

Wiseman, Nigel./Feng, Ye

A practical dictionary of Chinese medicine
=Shi yong Ying wen zhong yi ci dian

2002

Wiseman, Nigel./Feng, Ye

A practical introduction to magjor Chinese herbal
formulas

1980

Hsu, Hung-yuan/Easer, Douglas
H

AIDS and Chinese medicine =[Ai tzu ping chih Han
fang chen liag] :

applications of the oldest medicine to the newest
disease

1990

Zhang, Qingcai/ Hs, Hung-y
an/Ziolkowski, Heidi

Abstracts of Chinese medicines :(ACME)

1986

Chinese University of Hong
Kong. Chinese Medicinal
Material Research C

Acupuncture and moxibustion

2000

Hsiao, Fei/Mu, Jianhua

Arthritis and Chinese herbal medicine

1987

Tsung, Pi-Kwang/ Hs, Hung-y an

Chinese auricular acupuncture

2004

Abbate, Skya.

10

Chinese herb medicine and therapy

1976

Hs, Hung-y an/ Peacher, William
G

11

Chinese herb medicine and therapy

1982

Hsu, Hong-yen/Peacher, William
G.

12

Chinese herbal medicine :formulas & strategies

1990

Bensky, Dan/Barolet, Randall

13

Chinese herbal medicine :materia medica

1986

Bensky, Dan/ Gamble, Andrew,
1946-/ Kaptchuk, Ted J.

14

Chinese herbal medicine :materia medica

1993

Bensky, Dan/ Gamble, Andrew,
1946-/ Kaptchuk, Ted J.

15

Chinese herbal medicine and the problems of aging

1984

Terashi, Bokuso, 1923

Chinese herbal medicines.comparisons and

16 |characteristics 2002 |Yang, Yifan
¢oEL s Y a4 [cYifan Yang
17 |Chinese herbal science :its characteristics, 1982 |Hsu, Hong-yen/Haueter, Judith

diagnosis, and treatment

Chinese medicina plants from the Pen Tsao Kang

18 |[Mu A.D. 1596 of a Botanical, chemical and 1982 |Read, Bernard E
pharmacological reference list
19 Chinese medicine :a comprehensive review of 1984 |L uo, De-cheng/Wu, He-guang

medicine in the People's Republic of China

20

Chinese medicine for maximum immunity :
understanding the five elemental types for health
and well-being

1998

Elias, Jason/K etcham, Katherine,
1949

21

Chinese medicine.[videorecording]

1996

Jahnke, Roger./VisionQuest
Video.
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22

Chinese surgery :a comprehensive review of
surgery in the Peoples's Republic of China

1984

Ran, Rui-tu/Wu, He-guang

23

Clinical handbook of Chinese prepared medicines

1989

Zhu, Chun-Han, 1945

24

Clinical manual of Chinese herbal medicine and
acupuncture

1997

Chou, Chung-ying/Jin, Hui De,
1943

25

Combined use of Western therapies and Chinese
medicine = Seiyo yaku to kanpoyaku tono heiyo ni
tsuite no kosatsu = Chung hsi yao ping yung chih
chien tao

1987

Kikutani, Toyohiko

26

Commonly used Chinese patent medicines

1994

Tian, Jinzhen/Xu, Xiangcai

27

Diagnosis in Chinese medicine :acomprehensive
guide

2004

Maciocia, Giovanni.

28

Encounters with gi :exploring Chinese medicine

1985

Eisenberg, David,/Wright,
Thomas Lee

29

Essentials of traditional Chinese medicine

1991

Chen, Xingjian/Liu,
Chengcai/Xu, Xiangcai

30

Famine foods list in the Chiu Huang Pen Ts'ao; The
botany of Mahuang;Common food fishes of
Shanghai

1982

Read, Bernard E

31

For women only :Chinese herbal formulas

1982

Hsu, Hung-yen/ Easer, Douglas
H/ Haueter, Judith

32

Fundamentals of Chinese medicine

1985

East Asian Medical Studies
Society

33

Fundamentals of Chinese medicine

1993

Ellis’'Wiseman/ %

History of Chinese medicine

1985

Wong, K. Chimin/Wu, Lien-teh
1879-1960

35

History of Chinese medicine ; [being a chronicle of
medical happenings in Chinafrom ancient timesto
the present period

1985

Wang, Chi-min/Wu, Lien-t,
1879-1960

36

Huang Ti Nel Ching Su Sen : the yellow emperor's
classic of internal medicine

1982

Veith, llza

37

Immunology and chinese herbal medicine

1986

Tsung, Pi-kwang/Hsu, Hung-yen

38

International journal of oriental medicine = Kuo chi
han fang i yao tsachih

1989

Oriental Healing Arts Institute of
U.SA

39

Introductory readings in classical Chinese
medicine : sixty texts with vocabulary and
translation, a guide to research aids and a general
glossary

1988

Unschuld, Paul U. (Paul Ulrich),
1943

40

Medicinal herbs :practical traditional Chinese
medicine & pharmacol ogy

1991

Junying, Geng

41

Pharmacology of traditional Chinese medical
foumulae

1994

Xu, Xiangcai/Xuan, Jiasheng

42

Practical diagnosisin traditional Chinese medicine

1999

Deng, Tie-tao./ Ergil, Kevin./
Ergil, Marnae./ Sume, Yi.

43

Shang han lun : The great classic of Chinese
medicine

1981

Chang, Chung-ching, fl. 168-196/
Hs, Hung-y an/ Peacher, William
G.
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Simple and proved recipes

1991

Hu, Zunda/Xu, Xiangcai/Zhou,
Xing

45

Synopsis of prescriptions of the golden
chamber with 300 cases :aclassic of traditional
chinese medicine with ancient and contemporary
case studies

1999

Zhongjing, Zhang/Xiwen, Luo

46 | Textbook of Chinese acupuncture medicine 1974 |Tsay, Robert C
47 |Textbook of Chinese acupuncture medicine 1977 |Tsay, Robert C
48 [The Chinese materia medica 1994 Huang, Kuiming/ Xu, Xiangcal/

Zou, Jilong

49

The English-Chinese encyclopedia of practical
traditional Chinese medicine

1991

Hsu, hsiang-tsai

50

The completeillustrated guide to Chinese
medicine : acomprehensive system for health and
fitness

1996

Williams, Tom, 1948

51

The foundations of Chinese medicine: a
comprehensive text for acupuncturists and herbalists

1989

Maciocia, Giovanni

52

The practice of Chinese medicine =[Zhong yao
zhen jiu zhi liao xue]: the treatment of disease with
acupuncture and Chinese herbs

1994

Maciocia, Giovanni/Maciocia,
Giovanni.

53

The theoretical foundations of Chinese
medicine :systems of correspondence

1973

Porkert, Manfred/ M assachusetts
Institute of Technology.

The way forward for Chinese medicine

2002

Chan, Kelvin/Lee, Henry, 1946

55

Therapeutics of acupuncture and moxibustion

1991

Liu, Yutan/ Xu, Xiangcai/ Y u,
Changzheng

56

Tongue diagnosisin Chinese medicine

1987

Maciocia, Giovanni

57

Traditional Chinese medicine :cupping therapy

1999

Chirdi, llkay Zihni, 1946

58

Traditional Chinese medicines :molecular
structures, natural sources, and applications

1999

Yan, X. (Xinjian)/ Milne, G. W.
A. (George William Anthony),
1937-/ Xie

Treatise on febrile diseases caused by cold :aclassic

59 |of traditional Chinese medicine (Shanghan Lun) | 1260 [£hang, Zhongjing, fl. 168-196
Visions on chinese medicine in Taiwan: the

60 [introduction of committee on chinese medicineand | 2004
pharmacy department of health

61 (Western astrology & Chinese medicine 1985 |Clogstoun-Willmott, Jonathan
What you should know about traditional Chinese

62 |medicine, acupuncture & Herb 1985 [Tsay, Robert C

Medicine :information for public and patients

63

A comprehensive guide to Chinese medicine

by Ping-Chung Leung, Charlie
Changli Xue & Y ung-Chi Cheng

Anillustreted chinese materiamedicain Hong

Kong

Zhao Zhongzhen
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