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Clinical Study and Risk Evaluation of
Herb-Drug Interaction (2-2)

Pao, Li-Heng
National Defense Medical Center

ABSTRACT

Utilitization of Chinese herbal medicines, which were from the plants as the
extracted formulations, had existed in several thousands of years. At present, there are
more than 6500 kinds of flavonoids and bioflavonoids distributed widely in the herbs.
In fact, many studies have confirmed that flavonoids have modulation effect on efflux
transporters. Most of flavonoids and bioflavonoids either inhibit or enhance active
transportation or clearance of drugs in efflux transporters and changing metabolite
enzymes; therefore, the modulation of efflux transporters alter the disposition of drugs
so that triggers the possibility in herb-drug interactions and result in a loss of
therapeutic efficacy or toxic effects in liver, kidney and the whole body. There are
many ingredients influencing metabolite enzymes and in the liver; therefore,
investigation on the risks of herb-drug interactions is a necessity.

The project in the second year is to conduct the interactions of administrating Gan
Lu Yin and Ko Ken Tang at multiple doses with fluvastatin and fexofenadine,
respectively in healthy human volunteers. Healthy volunteers were included in the
drug-drug interaction between Chinese medicine, Gan-Lu-Yin (GLY) and marketed
drug, fluvastatin study for three stages treatments. For the first stage, subjects were
orally co-administered with single dose of fluvastatin (40mg) with placebo. For the
second stage, subjects were orally co-administered with single dose of fluvastatin
(40mg) and single dose of GLY (16g). For the third stage, subjects were orally
administered single dose of fluvastatin (40mg) after multiple dosing of GLY (5.3 g,
t.i.d. for seven days). In the first year of this project, the first and second stages were
completed. This year, the third stage is also completed. Subjects were taken blood
samples from the forearm veins at 0, 0.25, 1, 1.25, 1.5, 2, 2.5, 3, 4, 6, 8, 12 and 24
hours after the dosing of fluvastatin. The plasma samples were analyzed for fluvastatin
concentration with LC/MS/MS. The pharmacokinetic parameters, Cmax, AUC, and
half-life were calculated and compared for the two stages to evaluate the herb-drug
interaction between GLY and fluvastatin. When subjects were co-administered with
multiple doses of GLY and fluvastatin, their plasma levels of fluvastatin were
significantly higher than the ones of subjects co-administered with fluvastatin and
placebo. The Cmaxs of fluvastatin of subjects administered with or without GLY were
442 + 177 and 140 + 50 ng/mL (p < 0.001), respectively. The Tmaxs of fluvastatin of
subjects administered with or without GLY were 1.02 + 0.24 and 1.98 + 1.29 hr (p <

0.05), respectively. The extent of absorption (AUCt ) of fluvastatin of subjects co-
administered with GLY and fluvastatin were also significantly increased to 150%
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compared to the ones of subjects co-administered with fluvastatin and placebo (487 +
144 vs. 318 + 71 hr*ng/mL, p < 0.01).The clearance (CL/F) of fluvastatin were also
significantly decreased (90 + 29 vs. 131 + 29 L/hr, p < 0.01). The elimination half-life
(t1/2) of fluvastatin were also significantly prolonged (6.67 + 2.34 vs. 6.05+ 2.14 L/hr,

p < 0.05). Herb-drug interactions were found between Chinese medicine, Gan-Lu-Yin
and Western medicines, fluvastatin.

The fexofenadine study is a fifteen-day open-label one-sequence crossover test.
Twelve volunteers were included in this study. The results indicated the AUC for
fexofenadine decrease 30% after the administration of Ko Ken Tang . The Cmax for
fexofenadine decrease 33%, 230.8 £ 126.2 and 155.1 + 92.6 ng/mL, before and after
the administration of Ko Ken Tang, respectively. In addition, the Tmax were 2.5+ 1.4
and 2.9 £2.1 hr, and half-life were 10.0 £ 2.2 and 10.0 + 3.2 hr before and after Ko
Ken Tang, respectively. The clearance was 0.05 = 0.02 and 0.06 + 0.02 L/hr,
respectively. This study showed that the AUC and Cmax of fexofenadine decrease
after 7 days administration of Ko Ken Tang; in addition, this decrease is clinically
significant for herb-drug interaction since Chinese herbal medicines are usually taken
more than just a week. The drug-drug interaction was shown all the clinical study.
Therefore, further study is needed to confirm the effect of the herb-drug interaction.

Keywords: CYP2C9, Herb-drug interaction, fluvastatin, P-gp, fexofenadine
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SANFACR MM B <9 RPN BhdR o pE VER H
REH - BB & FARE R T 2 A0 (5 H PR nalbuphine 12 € < 6 &
i¥5 #73f 5 HAl score % + 2 (1.6+0.89 + 2 1 4.40+2.07) - A'&fﬁ*—% i3
M2 B F 7 % > nalbuphine 48 p vk 2 £ (AUCoom) =~ te 3 4 25 I 40
o MPERRERCoa)r A E 122 155 BEE2 D HE 316
BocPiAdEL-ELHITIEY o

A E RAFT Y MY PRI RIS AL SR ATP A 5
F@ Fed L& ATPase erfdid » 3040 FAE N i TRRhA B nf
14 38 @,] #-v (active efflux transporters)4- P-gp ~ breast cancer resistantance
protein (BCRP) ~ multidrug resistance-associated protein (MRP) 1-2 ( } it %
A ATP-binding cassette (ABC) superfamily » ¢ %9 2 2 2 BJg 7 € 3%
Mend & 42 —) 5'1’7‘215']%‘ P SRR S ETRL TR AR R
W Ak i dE et %m?ﬁvuﬁ*mi‘ﬁ*°i?i’
AR kAR 3 g’WﬁF\Vig’ﬂ JmFﬁ ERCEA A SNy B ORI S
efflux transporters i # f L A I I A g T e
(4rim?z & % CYP3A - UGTEE) A 4142,5@%?5‘;%2 @
_/_,_4‘5“'47*‘3;»“]{‘ e ixéf,u;(’##ﬂﬁ\i% PE BRI T T
Wiz B gﬁpméﬂ&«fﬂ% o HIZ T2 2E0H2 3 PR

A %“'P\ Z CEAR TSR ELodERE L g AR
i it & ﬁiﬂ e transporters » * ¥ 4 5 # K,ért 14 (efflux) 2 4zt (uptake) > &5g
transporters A AL F B & EH LN F 4 F Sl ™o fia #

A VER Y e kg Thed R A i st o @ v JRE S el B LF
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AN A AR £ ﬁr’ P kmi\"fﬁﬁ)‘ R ViI% e ¢ EEAY R
= A T 3% transporters HE ML AT L MR RIRY ok B ¢ R R
FAZFRMAL > S FaaE A A e o He y%‘y
Wo b e efflux transporters € 27 = % — & 1 & BB v JREF = Tl ke

£ 121 P-gp~BCRP 12 MRP2 4% % 3 » # ¢ x 2 P-gp ¥ BCRP m‘/p'b‘_%
BELB LR EBR 5 XL 43 g + & 48 efflux transporters 4
#imE % ueRl- (@) HApM £ & H ABC efflux transporter 477 &, B
44 > 4B - (b) -

ww~ﬁﬁﬁ—WHﬂT

HyN

HHHHHHH i

MRP 1.2 F

e iﬂ”i f

YOH

Basolateral

(a) (b)

Bl- ~ (@)% 2 ABC 7o5iE 3o e h # =5 7 LW
(b) ABC 3% 1 #538 iy 39 chigHfr L W

B Pgp RS e e B B RS kA G B % F e (T
o BAREFSE DR A G TR (B ] BT R R 4 0 X
Bh5) GRS AFRIBER AT - FES éfﬂ”%«%“f«r M TFm ERE
2 3 iv* » 4o digoxin §= verapamil & quinidine & & JR* # (¥ digoxin x

¥k R A 4 o

P-gp BB JRESF 4 7+ 59 &€ & 84§ Phase I ~ Phase
I 384f= 2_$5 e i€ * > 4o cytochrome P450 (CYP) family % glutathione- S-
transferases » # ¢ CYP3A4 A% fv P-gp 3 & 7 #F (8% B i% - CYP3A
FEREFREr PRV:»‘K » AT P g * cnE g ¢ 3 40~50%E_gd gt
72E e o CYP3AS f A 33 ? ik CYPREEZ 30% 5 -] %P ik
'ﬁm%’ib%ﬁAw—xﬂw&adi%~m%%ﬁua%%’aa
CYP = 7259 X F & - W FER ~ - L o s FPF5Re CYP H ip%
3 REEB S hA L FANHPALL mE > Y RME 2§ ReP
CYP3A4 i 5 5 2| chpg R R alHiE* o @ %2 8417 5 5 4 P-gp #-5
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CYP3A4 i iffehiEf prog il » &5 Phase I g% ' 6 Mok W2 d MRP2
oo Fa U] Fpamajr e b T a5 § PR RS Pgp 2
CYP3A4 5 fFp% » P-gp £ 4F etk it » tnve f chR A4 4 5 i gLt it
PO w BRSBTS X e e B @ 3 482 CYP3A4 cnfRfipr i o &
SRR DL TR - PR M R AR R F (AR ) MR

Gut wall

Bl= ~ %@ P-gp2 CYP3A41: IR IF% cni 12 B

g3 P-gpi iRk b FESRBEYGE L LG AnE £ R 0 F
PR 2 LRI R AR 0 Ay F TR F 2 ey g B0 iF G
I B ie R ORTRE o p 1981 &£ 42 > Tsuruo % 4§ & 4% J13EP verapamil
% trifluoperazin %% ¢+t % % 3 4« multidrug- resistance murine leukaemia m*z
ioovincristine 7% #F 0 Flet AL 5 chemosensitisers £ § 47 (F &) %
4 > » % P-gp inhibitors ~ reversal agents £ £ modulators o 7 i £ 5
AR e U oy TE: RIECE -3 e RO WU NVES S UPRE S SRIELS
FrREFIES N FITL P-gp A& > ® A~ 5 First generation %
second generation - i@ ¥ % — & (first generation)# 4% % & . § kB 1 it
F P g Pgp B > KA AaameF s BE o % - X (second
generation)# &30 A B % - NAFEH AL > A A E R E R M 0 I P-
gp (T rr kR iEr AP FIREF R - KA pad F L fen
g ¥ FERSE Y TES b 04 Pgp A B HF 3

Pa ARy S 30 BF Y PERGHE S Y FUNHER L
o P-gp 2 fwredRiE TARRM 2 Es%k (£ ) o AR EAf* EiEAR AR P-gp
1 HCT15 ‘m@e R 5 8 F G E Bl g i s dm e R4 47 > B (7R oH G i 4p
MBCN 2 22 = B g & 420N Z 4 Daunorubicin (DNR)iE & BB 2 2 &
fmre N AR enpE R~ BB MFrd]A Vanadate 2k R F W S | PR SR
BFZEE c W BRSSP RS F T ERILFH S BT
P FAEE o BRE & FRERE - SUBATE R4 T F AT 112 50% P-gp
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y H &

72

Ly Ede e 2 A R e -
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Fo- ~ ¥ v 2RS4 ¢ EWHH 3 P-glycoprotein # i 20 B2 5

PEY FEgpy sk p

Intracellular intensity of daunorubicin
(% of control, mean £ SD, n=3)

svek i 35 47 (40 mg/ml)
WEE 4 F (40 mg/ml)
~ v ¢ 1 (40 mg/ml)
e F F # (40 mg/ml)
o] #5238 (15 mg/ml)
3¢ %578 (30 mg/ml)
#5574 5 78 (30 mg/ml)
M ETE B A7 (25 mg/ml)
3% > %+ (35 mg/ml)
| 3 %2 (25 mg/ml)
5128 (25 mg/ml)

L g i (11.3 mg/ml)
* % 7% 42 (30 mg/ml)
Fr 24 %2 (25 mg/ml)
* % 47 (18.8 mg/ml)

4 & 4% (40 mg/ml)

% & 41 (26.3 mg/ml)
*ﬁxﬁ’%’i (15 mg/ml)
&4 38 (22.5 mg/ml)
§F 28 (50mg/ml)
rip s 3 1 (40 mg/ml)
£ rT 72 (50 mg/ml)
I 5 $7 (11.3 mg/ml)

A £z (22.5 mg/ml)

E‘? §7 522 (15 mg/ml)
* 3 AT 2 (15 mg/ml)
£4847 (22.5 mg/ml)
% # + % 1 (0 mg/ml)
% %8 (30 mg/ml)
# A & F %7 (30 mg/ml)

106.64
65.59
84.80
74.0
47.72
100.14
80.49
35.98
39.75
44.83
47.17
73.12
114.64
75.97
60.87
66.61
53.42
103.80
89.95
110.6
73.94
109.30
19.78
78.3
99.99
78.22
26.17
87 60
72.25
39.48

+ I+

+ I+

I+

+ I+

I+

+ I+

+ ++ + I+

+= + + ++ H+ I+

+ I+

+= + + + I+

I+

1.70
5.36
2.11
2.20
0.1
7.92
8.9
0.76
2.19
0.71
0.95
10.35
5 63
2.92
3 95
1.08
1.67
16.07
3.79
2.47
33
2.83
1.77
1.68
8.21
7.56
1.40
4.58
92
1.86
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Intracebuls !rlmm o faamratin
o

A"
Chinese herbnl formmin

B= ~ %% PE RS 7 FUHEN 5 P-glycoprotein # it > # b ke
fhiE @ N~ L2 b #% B (mean xSD, n=3)

Rt v TR g 2 R 0 e S a3 e 2] A Cremophor
EL % %3+ Nalbuphine 2. v JRex jc & - J5d 4 HiF 2R 2 ¥ iv 2 P-gp
Zogrglied 5 A g > 3F - NSAID 4 & 7 £ s A A
2T T A DA ARG o B SR LS > FEE ok o
o AL BER o RS T 5 o A BLY FEIIP 2 S5 kfrd]y R
Y CYP3AFEZ i kM BH2 A BV * 5 > o 32 FE 2 8
PEFRER (FHEREH) - FL285"HT RE L FET H 4 CYP
3A = gm/4gﬁﬂq+;1:,;;grﬁggu_\;¢ae‘?@Pxe}gﬂpé(5;};3:_\:1)

[}

wﬂf LesE= el 2 Bp 2 ﬁﬂwﬁ_;\ v E K fﬁ’figﬂ e CYP3A

ﬁ*%‘m LI EREE A h R (P4 E MR ) B FRY 2

EAEFLE Y F o B Y REE SAEG T i S F P CYP3A Lk
v (e 25 K -

1
BEILI IR o ABHB LT -G F MEH IS
ApbT o g FY X EEEL 2 LT 0T 2 T
X WA E S (Fu i CYP 3A R#p) 23 %
s ¥ 3¢ hyperoxide = > & 7 # % CYP 3A F bz (5%
Frd] CYP 3A z (5% o ¥ £ it v £ & 4% CYP 3A
REFFENY TR OB G T LT 2 ApM I -

3 95-06 £ LAY FELR AT T E ARG RS FUAD
I ATH d F o PR 4 2k ﬁt‘ 29 & s ¥+ % CYP3A & M 2
SRl E_ R R = fhAE }mﬁv‘ EARA A e RPN (7 % 5 -
2 ) R SHENEF A BH(CYPIA) B o d LSS kT b F A
A ERGEALS B IR RR H Midazolam £ Crax 2 AUC)
B4 25 B~ F 244t Midazolam £ Cpax 2 AWh%ﬁécS%ﬂ 5
B~ F %5 F$ Midazolam 9 Cax 2 AUC oo i 5 F2 588 0 e b i =
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fa¢ 43t Midazolam X PRI AR FBE > Jd B F RS ST i
BAEHIRY AF S P MG T A B0 FE AT IR o

B A2 0T ER AL FAPUESR T OTET AL FRATE
4 ¢ #F W H & Midazolam A #p 2 2 3 T 2 o AR T
midazolam # PR * £ B 4c4F 2 kg FERA S S hd T R fF A B 5
106.26 + 42.11 % 145.68 + 58.42 hr « ng/mL » PR & % {5 kg F H 4c 7 1.37

BomkBe? ERAYE 37.3+194 % 56,55 + 28.47 ng/mL » PR Z 5 {3
B4 15253 > d A BRI SET TR AEIDIRY 4F 2 P FEH
A3 Vg B0 BEHF DL EF o

%%i%4%9b%ﬁﬁﬁ§%iﬁgﬁ?¥Téﬁﬁréiﬁd%
WA R RS ZBEET %2 96~97 #acn T ¥ g Bpprar 2
IR RITFR ) SEFRC

PET 30 EF T RMEY FARARF O BETHERI VG- 2t g
HARMSTRASE AT T ORE > w2 A 0 1Y F B e
CYP1A2 z_E1iE 992 + 1.4% ; & F % &2 4] CYP2D6 #+iE 854
7.7% ; 4 @& 4cdr4] CYP2CO iH4h:E 822 £ 8.7% ; & F % £ 2 4] CYP3A4
P 'ri%i 89.6 £ 6.1% ; i< i A drd| UGT2B7 i 44:E 92.8+ 1.8% -

AEOTHOR M R 0 BN R R P RE
H - fi‘f']g_ B OSRIE R T R A IAE 12 E PR nalbuphine £ € ¥+ 9 B
35 “73p 5 HAlscore g % + 2 (1.6+0.89 + 2 1 4.40+2.07) » *&pr & %
t+ B ¥ T "% > nalbuphine 48 p ey £ (AUCtotal) = #5344 25 3 40
ZoMprEagsERECmax)s <ty 3 123 15 & > #H,érti' R HE 31
6% cPHALIFSH-FHIT TS

AR % FITE KPR E_F £ transporter 2- A7 3 o #Fw] H_ 4 efflux
transporter = & o ¥ AR 2 AT IRIT I Pgp 2 5 EFE AN 3
v (multidrug resistance-associated protein) MRP1 3 ¥ &| i 3 > & 353 2 14
i & % B P-gp (HCT-15)2 MRP1 (HL-60/ADR)z_ ‘m*z $hix3s & 2 $8*h 2213
Boilz 2 - HEBEEFHHFER2ZTE  BIEHIY 70-80 A0 £
FilP 2 AT HY  c HP-opFmT EEET T me iR %
2 HUCHE71 ~ 44 ~ 63 ~33 ~61 ~ 11 ~ 65 ¥ 2 3 4v fm#2 ) rhodaminel23 %
# & 2~7 % (P<0.01) ; HUCHEOL ~ 53 ~ 49 ~ 68 ~ 09 ~ 52 # 14 3 4v 'm ¥z p
rhodaminel23 % # 5= 1.5~1.9 & ; £ { i&- ¥ & {712 paclitaxel (Taxol®)

B2 fs\ &y o 29 HUCHELL 7~ v & Paclitaxel & ¥ 24 k& & 4
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TG AP OBEH b 2 B(P<0.05) 0 ¥ L FHpatE 2 (P<0.05) H#ow AL A
PlafFks AUC- 33 MRPL 2 7 H4 &GE %547 0 2 MRPL
R iEr n? 25T 05 LT HRISFIET R 11~46 B o H P
Bt HUCHE 61 ¥ 34 3 20 % > e~ v B# 4 ¢% 7 HUCHE 61 # # »
3¢ CFDA v jcz Cmax #{+r 5 1.8 & (P<0.05) > ¥ P Afer's i< 7 3 48 ¥
RREDEBR gl 2 ke N ERFL Y > T RPN gRYH
F o MEY 4 ¥ E efflux transport |28 2 54k 4% |+ G0 (Breast cancer
resistance protein/BCRP):& {777 3 > ¥iE & % L BCRP 2. H460/MX20 ‘w*z
2T RERET > 2 05uUMER T %HEL 792 63 ¢ EH Y BT i
feimfe o BCRP X kR 16-23 & > & SUMIER T 5 I fdld = > ¥ 3 4o
wie N BCRP £ HikR 2-33 1% » & 50uM k& T 3 12468 & (37 5 4c fm
'gn BCRP % FkR 2.8-38%2 % o
APERIERFAT AR F AR FRIHFHA6 /L )E R

Fluvastatin (40 mg/ * )is » < &4 H N o :FJ%L Fluvastatin )k & ¢ v {zip &g
¥z > @ d Fluvastatin # 4 % %8k 5 - Fluvastatin 48 0 5<% 2k & (Cinax)
d 4] 261139.85 £ 50.03 ng/mL - 2 & 3 397.48 £ 245.09 (p <0.01) - & £

B seZE iy ¥ v AUC > Pl 4] e 317.94 + 70.73 hr*ng/mL > =
% 3 477.29 + 180.86 hr*ng/mL (p < 0.01) > s 4cexjzif 1.5 & 5 A K 4 &
,%K,értﬁ F e ClF > o 4] 290 131.24 £ 28.76 L/hr » % 3 96.62 + 36.83 (p
<0.01):d g7 4> 4 EF4E Fluvastatin H IR € @ X #5237 i8% o ¥
PRI 0 e RN F % ¢ B B ¥ p-glycoprotein # it 3 ¥ e
AFEFH Y EAE G 2 PN Rk BEESRYIRY S X HE1NE 4
Fi- % FF ~ R FFE T AL 3% A~ x v R fexofenadine
(10mg/kg)2- & % > ¥ P-gp ch& — 2 F fexofenadine 2 & 50T & ff € & =
MEPE > BP9 A UERFPEEL > TR 67% FlprrEg g2 54
- B2 TR B HABREERRY FAE (-%) 4E&Z BT
BB PR LTRAER S MRS TR LT LR -
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FVE = R 8 20

APFATEGREE FECEFIFI Y BT > BRF L O
VOB S AR F TR ES ST Vo S P IRF ST G s 2
i Phase | 3% CYP1A -~ CYP3A - CYP2C9 % Phase Il ik #f% %
UGT2B ¥ & = i» o & efflux transporters 4- : BCRP ~ MRP1 # ¢t 2 £ p
RMBE T P g R A Pgp oG ¢ G M e R R %
%o L 5D B REKRAERG 0 d BHRE%RY LT 0F RR F Y BapS
AR KREFTARMIEE R c AERTEY L 2L F 2 WP LAY
p-glycoprotein # it 33 #2 BV AT S kY FUME T A WK ERE Y
*kHEY E (40 H B A) MR CYP2CO K PHI EFH (40
fluvastatin) 2 * MRk FR2Z G E > = e @ AR S
f e o BV %%ffza‘;j 2% o i A AE R ¥

MEHE AT kY F (W HBA) HIRE CYP2CO & Hics # 4
(4v : fluvastatin) z. % ¥ 92k 25

s<p-glycoprotein z_ #8 p 3RS ;N 2 2 47 2 F FEd R 2 )

Ml BEP IREE S &P PHE L 5 B F P-gp i ;’H"“g’v’v Zag > WA (B
B) o miEFEHEF K 1,56 Z4 P-gp % F &4 (40 : fexofenadine )
A KRR SRR o

— ~ Fluvastatin 2. * §8 9k ;85

(- )idsk 14
PRI AT
CE)FRZ2FFT P
A G AT 2 SNBSS 'k ' % fluvastatin (Lescol®) >
fluvastatin #_% - &= > d it § & 5 2. HMG-CoA reductase #r+#1
AU RA T Y K 25~30 % 0 B - X CYP2C9 & # >
fluvastatin sodium z_ v PR Jz ¥ iE 90 % » F|pt B & e B TR H_
i = fluvastatin <4 $8+ * Feni & R 7] > Z(fluvastatin) 5 5+
BRAST 4 2w A7 A 0 2P CYP2CO § F 3 80 %
fluvastatin » # H & isoenzyme | § § ¥ “t 5220 % o
e iE > 3 R H LR AY R REERRY

#-v 2
MRS R & GMP Rag P PR E R 2 kY &0

223 e (SAHE L TRAFER)

n
%>
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FLTELEEE NN ER S R s e
R A A };]@L_ﬁ Fl o
(E)=RBHKF oD ~EHE RLRE
REFEP D FERRER S 164 (2 rd 12 45)
(ARFHETHR)
2. F»)\p‘,. iz
TRREKOH T LB NI E L ok B ET G
it AEREE S PIRR AR R (S BT Ao r p2b g
(1) # & 4320 3 40 &
QuEAvEeEME ol T 20%p
@)L= (>35 —80)x07
(4) » $#'%
(&ﬁﬁ%iﬁi%ﬁ%%%%ﬁﬁﬁi%§5H*?%;
(6) « LW ZMGVEX R A %0 F & 435 FfF 2| €7 5=
(N=#FFFLTEFFLTERER
3. ;P“f E i
-ézr'-‘ic,\‘zf:ﬁﬂ;‘)a"filj"‘
A BRI Ry k-
(1) xét‘zéfggalmﬁ /E”l-l'zﬁ)&}f,w /Fﬁ}}&m‘ SR o
(2) EEE B3 0 ,9)9*“1_,'._%" SRR s R T R~ B BN ;,g;q(
iﬁﬁkﬁiﬁ%ﬁﬁ%&mégﬁmﬁﬁﬁﬁ

B
30
fi
1
+
7
%

Ja

ﬁ
\:’rj‘;‘
T
e
)
fmt.
=
G
S5
.
H
_‘i— N
k1 H
>
=

(3) ¥t fluvastatin = ﬁMAﬁmﬂﬁhﬁad%m%@ggi@
AL °

() § Toh MF B RpE > ¢ §EFBRE RIEERIL §
LR

(5) 7 = Bdret &1L A A Jh Y o

(@?%?W%W%kéﬁ@ﬁ&@ff@ EE

(7) 3%+ 30 2 N ¥ JR® Tl e frl 4 iE ’P?F‘J’”‘”%fx i
S

(8) e 30 2 p (f AHH L 5 EATRARRL hii- P

) § R E TR R B F 6§ R

Qv FEESR2 T AR > T f R AL 2 F

~ PR

?Pé%*ﬁﬁ;@#ﬁ&\ 2 INEN f-—Fl [
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Q) #Fskw tw A NG IRF TR EL A&
(10) 32z = B 1 (60 % ) p ¥ 4F i 4216 250 C.C. o FiE F o
TREEITw FE R TG AR X PR
ERy S E**%%é%w%ﬁiﬁééﬁao
(11) 35k 48 /] prig 4c * ﬁﬁ‘- e F] 2 Al o
(12) p B ARZ & P féﬁqr G AT i R RS
BhFAIEEF -
(13) izim H & FEAPM R F] > 385 1 A LR L AR
B o
(z)id&KT2 22

W ) o

AL H Y BRI 2 SR B ELTRR R L
FhF - RHREEMERLIMEPE Y BFLE - R 2T

Bz BRFRIFAFL P SRET (RIEFLA Q)

PP B FHEp# 4 BRI BR%Y > o X
‘ﬁﬁﬂﬁ%%%ﬁ’ﬁ—”WBf’F*ﬁji LRE T o 1L e
RIFF G o AR E Y Y PR Y FUHp A v IR
%v—%gﬁ’ﬁm%:%’$%%%%A$ﬂpﬁﬁé%f&
WA - L 0 H24FA (KZF) oSS %k’ﬁaﬁﬁ
B Fedd n o PRF fluvastatin 2. % Féi s & 15 L R L E
{6 025~05~075~1~15~2-25~3-4-~5- 6~8~10\
1224 [ pF > 3o B Rt M AR R 12 ] Pag el o LR
FrPEFHRL  EFIRAS Y BB LR ERP FETZE
RF ATy P e Bo% 24 ) pFenn e R4l o

LFE B T EERR TR OTRR R 0 T L R R
vt F v Ap K AT B R (LCIMSIMS) & 47 H & Z 2k B > x4 fE
B2 B EAAH AT RAPR IR T M A a
%&\éﬂ&%%ﬁﬁ%@uAﬁ%£A JE B S h B S o
FRE O R LS
Hpe: (N%-&2r3@peHizzd)

1. # 2z : fluvastatin (Lescol®) + placebo (starch)
2.3 © BE

3. # £ : fluvastatin (Lescol®) 40 mg ~ placebo 4~16g
4, % ;% 1 v IR

\

-

\

<
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5. & 1% 4% © Fluvastatin £ HMG-CoA iR J iz chie £ (434
H oo 1 & i @ e AR R FF ¥ HMG-CoA # i 5
mevalonate > i& @ Frd| "L FfE A 2 o

6. Lo af "R d g E g

7@ (100&R)

1. % ¢ : fluvastatin (Lescol®)+ + B 4t

2. A A L R+ T PR A

3. #E 4 B4 (4~5.3g, TID, 7days) ~ fluvastatin (Lescol®)40 mg

4. % ;=2 I v PR

5. & iv* % : Fluvastatin €. HMG-CoA iR i fis ersi & 3]
F oo A B B B TR R FFE HMG-CoA # i 3
mevalonate » & @ Frd|EFEE A o H BA S - ¢ B4
CIRNE N B e N & e 1&;@9;? NERTANN  A A N GRS
o F R s Ao~ 5 N

6. 212 4 3¢ : fluvastatin 3 "%

()" 2 fu?* %

XY ORI 2 AP A AT R R - Bt
Fpbd SRS TIOEA BB LRt 0 T F 6 E Sk g
fluvastatine = ® JER -5 @ 1 o
Kel : é;%i?a#”T FHE NEHL Y ERE Fﬁ%l“iﬁ%wéﬁ

%’ﬁéﬁﬁﬁﬁﬁﬁ$wo
AUCo . d 2RI &E- Boe P EREZRIE BHi? ERYS

PE 2 RT G AR }‘gd trapezoidal rule +4 -
AUCO%: 2 Afﬁﬁ*ilﬂ B EFL Y EREFERIL I RT G
%ﬁd trapezoidal rule 12 % & {6 - B P kR Gt A
i (Cp/KeI)
Tm:iﬂ%%méﬁskﬁi%@o
Crax : BB #Efn ¥ kR o
LETZ R %%’ff% 2_# "f 2+ % #7 (0.693/Kel)
AUMC : d 2 RFFa g~ mEEHre Y ERCEFRL2Zd R
T o ff 0 Agd trapezoidal rule 14 & T A 2 s8R F A 9
AUMC_=Citi/Kel + Co/Kel? + [(ty-ta-1)(Crettn-1 + Crtn)/2]

MRT : L3524 F B (AUMCo_o/ AUC(_.»)
21
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0¥ jTid F4-€ 02 dextromethorphan & fluvastatine # % .
PER (Cmax)x L 32% R (MRT)iE b d > @ wjc & Bl E A #
dextromethorphan & fluvastatine = ¥ Jk & ¥t pF P (T {5 2. & 4T
B FF(AUC) & & o iy 3¢ &4 GSP 2 £% § S ¥z I e -
HAp B 4T 0 FER Y T D hE R Sk g b Ol F A
£ > #-¢ 1 95% confidence interval 2 ONEWAY ANOVA g # is

QT Rz S A SAR R R R I
()23 iE* Mg E8

15 % B FDA R§=% 4 -Z 4 < 3 iv* 0 Guidance : " Drug
Interaction Studies -Study Design, Data Analysis, and Implications for
Dosing and Labeling ; B2 * 3 Z 4| cfe R 5 407 £ 2 4

&L
E3CA w 2. AUC 3 4e 1 i
58 (strong) >5
® % (moderate) 2~5
33 (week) 1.25~2
dpto Ak Mo R RTHRY FE2 T T
AR o

= ~ Fexofenadine z_ * 75k X%

(- =% p e
Lo Aafsemd R 5HF » PE RS 2 FWN (7T 2 -
R RTUEHTFLRSHEAT AP LT F g
e o
2. 3p3+2= > fexofenadine 2 LC/MS/IMS =t 4 x & #6 %8 2. A 55 7%
(Assay validation) -
B R PE kG Y EHA (T 20— Azx) @
BT FLR AHER AP LTI %
(= )ifsk ™ 2
L R3F%FHP D FER%FHT 16 4 (2 =4 12 4) -
(R H T B g R
2. o~ iE L
()20 2 4042 FE & F £ P AT Y EAFAR o
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(2) 2 RPEFHLEHPS PR E2 RFLIRFFL TR

v s R

() M AmEMEL20%F Fp (LEME= £ 3 (cm)-80)
x0.7 =7 )

(4) FEHRZ®REFT T R 2 RO FATRAEL L AR

e ¥ A3 P & 1 SGOT (AST) ~ SGPT (ALT) ~ y-GT -
alkaline phosphatase - total bilirubin ~ albumin ~ glucose -
BUN -~ creatinine ~ uric acid -~ total cholesterol 2 TG -

G) = AE > &3 L lF > m b F B Rk
(Complete blood count) ~ v x Zf & 37 (differential) 2 = | 4%
(platelets) etk =% % % fik + @ B § oo

(6) fthh > e4apHE ~ ik § &~ FTEMI RS2 30 § £
R RS ATRA L A AR o

(MNEFXFRLE -

3. B “/f = SE

(DWW%§%§4(WW§§%ﬁ&)o

(2) 2 HcEP g BT DL o

@) B m e TP G M pES Y S

(487 FREET FRRESHIL T LR HFESETL B -

() 7 FHR ~ PFR S LR L~ A K B RPN § R dhp gl

FEY ©
(&ﬁﬁﬁﬁmﬁﬁgﬁéﬁ‘iﬁﬁﬁﬁ%%
(7) $-4eid P B R v o

(8) %8 Mg ™ 4N 2‘@'—"5’—?" TRt BiEsk
(9) & ApBew 4P §RERY TR EX o
(10) %2 @2 23 p GIR® E- R o
(11) S3g=v = B 7§ AR 0 AT 450 = & -
(Z )Tk R
ABRITp O 16 EREARE LR 12 2R o
(ﬁ?%ﬁiﬁ%@ﬁaﬁ>
*ES% s H - kY v - FEE . B 2xd (open-lebal) ~ one-
sequence Crossover ;&5 o
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(= )idsRie iz 2
PRRE > % - 2238 % P4l 2 #3910/ &Ry X &
BB A E A AR DRAL > Am FERETE - T
o S TS 24 ) ke 0 X Féﬁ*‘“ %5 fexofenadine z_ &
L4 15ml ehzd n v 32 (5% 3 fexofenadine &£ 5 60 %
Foo0 240 F H k- A2pR* o APR#E S 05,1,15,2, 25, 3,4, 6,8,
10,12, 16, 24,36 and 48 -] & > # & 5 FH o f R P R A
(6 » v - i¥(wash-out period)ts » 5t & ~ 2 B daiip R - *
FkAag > 7 BRAp FFPIRY > - X =0 FIRF S X A
LT X2 FRBALeT I 4G 10 Ry RRE YR
L2 AR A AR AEREE - TR K
F24 ppEengha o LR F PREGEAF S Y FEUMY 25 5o
20 s &4 fexofenadine #| & 5 60 = 5. > 12 240 £ 2 -k - 42
PE* 5 % pR fexofenadine 2 {5 0.5, 1, 1.5, 2, 2.5, 3, 4, 6, 8, 10, 12, 16,
24,36and 48 /] pF > & A FHa 5 E A o 1 n R RHIEEILF
% 4P & 47 F 3% &R (HPLC/MS/MS) = % &~ 45 2 ¢ & fexofenadine ik
B > % 2t 8 fexofenadine 22 Chax, AUC:, AUC 4 "fi P E
(I)-477 2
RE PN 5% 105 4 fexofenadine » 472 2 i 28
1. & 47iE i .
B A 43 % 2 B 6 4p (mobile phase)#_d¢ 60% Acetonitrile &2
40% ( z 0.03% formicacid) » @ * ;w5 o4a 1 2 > ¥ 4
o 1010 0 2 FE R R B T B enid R o
2. R RIL
b g e B 0 B 0.5 F A R SR i R 4o r 25uL 2
n & % & (internal standard Mosapride 1 mg/mL) » # ¥ HLB
SPE » &£ 12 10% methanol 1 mL ;* & » & 12 0.1% formic acid in
methanol 0.5 mLi# i » (S M E 7 32 exgc 3 #8358 0 T A
Fo4p 250 uL B fEe g Ay Ep RE R § pBERR S
ABTEP 10 pLiE » o Ap k47 ks o B EF AT o
3. kv RE T
(1) &~ fexofenadine stock solution 1 mg/ml
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(2) 12 50% methanol 4% » 12 B 7 4R v - Wi ERR &AL
1~2~5-~10-~20-~50~100 -~ 200 ~ 500 ng/mL > £ 4c » p
TR 2 5 Mosapride {s 14 3900xg 4.~ 10 » 45 - P~ 5% 1Y
LC/MS/MS p| z_ fexofenadine » {6 &% P 2R 5o 4§

BAVELSHAHER TR FEREREY R TR
# ik £ (standard deriatation, SD) ~ % £ % #c(% CV) 2 %4 (%
error) ks 78~ 15 = & el rE 2 Bt o e pF %‘QM & GF
ik AR EY R2 A (linearity) B T2 > Tt PR

(Within Day) 2 2 p & (Between Day) =& & & 42 o

(= )3T is & szt 3
FrPE R Y FUAEHNELF AP 2T iR
Ealcae

Wk s H - F®%Y oo 2 FE R 2L one-sequence
Crossover ;#% o A BEH > % - X 2% B hw 1 > #3510 pF o
Wk A eRE IR A Z A SRR TR AL > A FEIR R
E-oFREE NS F 24 ) Fa e o X RO
fexofenadine z. % £ 3 15 ml 73 v & > b =% o {8 &
fexofenadine #| & 2 60 = 5. » 12 240 F 2 k- 4=pR* > AJREF (S
05,1,15,2,25,3,3,4,6,8,10,12,16,24,36and 48 -] F¥ » & =t 34
w55 EFH o pRFR =L 3 - iF(wash-out period)is > 3t %
NER B RREERE Y PR R FAA D T v R

#%;x’%ﬁﬁf%’%%i?%wﬁﬁ%%w«’ﬁ‘loj
P R E X AMEL ML R 2 btk B 15 0 B AR

BorE - FEA S UG Q24 e o ARY F O LA K
HgAg = 0 BRA 25 5> 2 2 pris %A fexofenadine &£ 5 60
Eho0 240 F AR - A= pR* > APRZE(S 05,1,15, 2,25, 3, 4,6,
8,10,12,16,24,36and 48 | pF » & st n 5 F L o 75 5 Rk
B0k g s 4p k& 47 B % R(HPLC/MS/MS) = 2 2~ 45 8 @ 9 0.5,
1,15,2,25,3,4,6,8,10, 12,16, 24,36 and 48 /| fF2_x ® #E ik
B o % 113 E fexofenadine 2. Crax > Tmax © AUC: ~ AUC, % “,f
LERPE

B 17 fexofenadine »% & ’]\' JE R 18 0 11 WinNonlin®z+ &

Cmax‘Tmax‘AUCt‘AUCw‘J}‘—*—EK,ﬁ‘?—‘—f‘ﬂ PEESE B @
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(fexofenadine + ¥ * # § k454 > » EFWH ) & H jp R *
fexofenadine % 4~ % + & 4 ¥z % @ T 35 & (geometric mean
ratio)z. ANOVA & 45 s% H & { if o ehdiit o473 22 7 4 47 o

(- )= = ie* 24L&
W% B FDA R -F45 < 3 iv* 4 Guidance: " Drug

Interaction Studies -Study Design, Data Analysis, and Implications for
Dosing and Labeling ; 2 #{f% 2 Frdlcnfe & 5 40T £ 2 4 & ¢

% % i F g2 AUC 5 4 2 #ic
5% (srong) >5
¢ % (moderate) 2~5
33 (week) 1.25 ~2

gt AP F KRR U - BRI EY T E2 LT T
R e
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5~ BXR

A AT AL L B CYP2COT B F e iTH & K32
REF LT EFHFLIRY DY R F (I BHREIF £
BETREE P b%ﬁ!f 2 %1%1% Wk AR gd CYP2COR B2 d & (40
fluvastatin ) & PR TR F AT 20 RS 15 » & 12 LC/IMS/IMS#
P = pé—‘*z%ﬁp\ %#ﬂ/};)if'r’?’ - HFERA L LT EY bt o AP H T
HE P E RS B WUAE 7 # £ & transporter — P-gpeiid #7850

eiEd BN 2 GED A IR Bk upEF iiﬁyi!&.ﬁﬁ“ Zi5> 4
BEPEES ¥ 2 % > M2 & &transportersen T T 5 oo 0k R TR
Br b RER Y ZGER o AR A TR L R 2 TP E R £ & P
it % CYP2C9: transportersen@’ 58 » @ g 2. BH 2 LE i~ ¢ F £FH L
I0E* PP G R DE M oo
— ~ Fluvastatinz_ * %8 §&/k 5%

BT 2 F EHGVES S fluvastatin s AP SR e BE S 1 Y
T2 EETREL AT

(C)&REXA -

1% 4n K 47 8 B 3% 53 & A 47 % 3 (LC/IMS/MS) :
(1) SHIMADZU % »xi% 4p & 47 & & b ¢
§: : Shimadzu LC10 ADvP
p # 1 &F % ¢ Shimadzu SIL-10 ADvp
Q5% - 27 2 & % % API13000 LC/MS/MS with Analyst 1.4
2. 2 s
(1) Sorvall® RT7 3 :# &t ¥
(2) TurboVap® LV ;& SN
(= )&
Fluvastatin Sodium (USP)
(E)FEE:
1. Acetonitrile: HPLC grade, TEDIA.
2. Ammonium acetate: SIGMA
3. Indomethacid: SIGMA
4. Iso-propyl eyher: A.C.S. reagent, J. T. Baker.
5. Methanol (MeOH): HPLC grade, Merck.
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(= ) Fluvastatin LC-MS-MS 4 5
1. A 45 0E it
Nalbuphine »* % #fs 4+ e R R IR 3N R R ARk
EFEB o T B k4 K 47 B ¥ & (Liquid Chromatography
/IMass/Mass, LC/MS/MS, APl 3000 triple-quadrupole mass
spectrometer equipped with an ion-spray (ESI))i& 7 4 47 » k& 47 ¢
# * Water®sunfire C18 » 2.1 x 50 mm, 3mm column » #} # 4p £
* 0.1% formic acid in H,O : 0.1% formic acid in MeOH (20 :
80;v/V) v smiE X %5 0.25 mL/min o 5 % e & AT A2 B 2553
T o
2. ¥ & EJ2 (Sample preparation) :
B~ 05mL 2k £ %8 a JJ%%_*“ 16*125 mm & o g ¢
'
4v o~ 50 ¢ L p #7452 & (Indomethacid: 500 ng/mL)
|
4e »~ ImL, 0.75 M Ammonium acetate (pH=3.0)# % 2§ = F 4= 3~ 45
|
4v ~ 5mL IsO-propyl ether
| (vortex 30 mins)
# % -80°C kit 30 4 4a
|
B R G WIAR T 13100 mm T T EE
|
% F *xiz (307C; 30 4 4&)
|
;% 100 mcL (H20: MeOH=25:75)
J (vortex 3min)
Transfer HPLC vial

'
;X 5+ 10 meL
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3. A5 0E 2
(1) 49 Ay 4 15 2

(2)

B o i
£ % 49 0.1% formic acid in H,O : 0.1% formic acid in
MeOH (20 : 80;v/v)
A+ g 4L Water®sunfire C18 » 2.1 x 50 mm, 3mm column
PN S 0.25 mL/min
ER L -E 5mcL
AT PR 3 min
Tz
Compound  Precursor ion production  Coll.Energy (eV)
1 Fluvastatin 412.2 266.0 23
2 Indomethacid  358.35 138.95 20

Fluvastatin > 4 #f s Jf: PRl T2 R SUER RIS 05
~250 ng/mL - &8¢ R p A (n=6->4r@7 ) 2 MM
Eﬁ:‘ or B 5 09982 0 Bt AL Tk ALpATié H m,}giigpaﬁp\
M Fﬁé % 2 4% > 4 % B (precision, CV)£? & zx & (accuracy, %
error) ‘s 5%*&3;%@%]7 noo

Fluvastatin =4 $7F82x5% 3% > ¢ 35 LLOQ (0.5ng/mL) ~
LQC (1.5ng/mL) ~ Medium QC (125ng/mL) -~ High QC
(225ng/mL)z &k & > E p B (n=6)% £ p FF(n=6)2# % &
(precision, CV)£r &z & (accuracy, % error) 'y i 15% T [
2] o ek o oo

AFE Y TR Y 2 i e fluvastatin o B fRA K * 2 'F
n P % o 12 fluvastatin & * ;}éﬁ*g;}iﬁ vE (H4E44) 0 LR
§ 43 Lescol® enfe pF > B pRS & GMP % B2 P RIEGEY &
{6 > BL% fluvastatin &2 4 B 4c2 BF e 3 1% o Mg Fgsfl
o EH® > AR FHNRAY R REEIRY 7 F > U
$AX@FFe e GMP a2 ki o Ay A TR
fluvastatin & * 4 @ 4c 15 - fluvastatin & it & X 32 4P %
TERL , TR d LT E SRR R T2 B %{rz B.

b - i T AR G 4R GSP i k ip s 3;25?12 »
2B
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AFEFHHEY o B RET I E- RELE T B2
£

O E Y TR R LR

EIHEAEY B H o Ah S-S B H - H
LOHFFEHLE F - XRFHI P58 A BRREE
RN ZARFRIPEFAL T o] E

AN BRFRPEFAL Y ] DL
B2 ViEiT s - rppE A LA fluvastatin (40 mg) T e pF i PR
placebo » #| & 4_16 5. > % = ¥~ £ %+ fluvastatin (40 mg) +
H-HEHE4(160) »=ELLT IHE2HE4 (-
T2 A& B3 gt 7T X)L BHE- BE
fluvastatin (40 mg) - % w5 16 4= (2 = 12 4

Sy Wﬁﬁ’%—ﬁﬁﬁ4’5 3 x
FUAEL d o fe RPFRIARF G 0 F FUREE BE2 GRS ) Ao
BiRS B A E A E G 8 L o AERER B ANPE o B g
Pl f w3 A2 P FIRILHES & 27 05 mL S g
Bk e AL FMERIR 60 S4B 150 Adp A P AT
/? y L ,m? PMEAL R N AR 4L m?;»(@amj}ﬂ
Blagle wBLF L o X ,«é‘/z p A AR A
B Mgsi g 43 1992 & Digestion Hp Tz 3 jx o F ek gt 3k

© Ak E B FDA #7708 o 11 F B2 B A 4 F T
EEARER AT S B ARERLEF o

3 fluvastatin & PR ¢ ZFH3 Fd M R PRk Y o
B P REE A Z B %S fluvastatin s # o B A€ & %
BE ] FAR o T X e EMREE 0 - SRR
RS LB TR R PITFFIARF R o R AR R
% A Em AN - tx 0 ) 24 L 5 2 BIRE- S K E
b8 B XFFHTFRF AR (0252051125
15\2~25~3~4~6~8\mzi24fﬂa’ég@%¥ 12 /]
PFEOR R (s 0 R é'ﬁqﬁﬂfﬁ’i‘:» ERREASY BB X
WHESRP FEVPZ ARFRPEFL Y RIS 24 ]

i R R o
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X H 54 fluvastatin @ & B H RR &= OTRAE
oo WA TR L 2~8 X o 4 LRI F o
% Ap & 47 5 3% R (LC/MS/MS) » 47 2 @ nalbuphine 2 k& > T
MEREGTEAAHAET Y S CERFTY AT R M B
Bo? kR ‘ﬂ&@k&mﬁﬁuiﬁ%‘%ﬂiéﬁﬁ
S ¥ o
Rl 2 AT 0§ KB FRY R4 (53 50 - X =
o - x) o Efs— = PR fluvastatin (40 mg/ 4 )fs > %
WP ’J(-L fluvastatin Jk & ¢ e jcipbg ¥ 3§ > @ o
# = 2_ fluvastatin # # § S8k 5 > fluvastatin ¥ p 5% k&
(Cmax) d #-4] % ¢ 139.85 + 50.03 ng/mL > = % & 442 +
177.23 (p < 0.001) ; £ 48 % 4~ & 7|5 B k& A& (Tmax) pF 7 o
1.98 + 1.29 hr > #% % 3] 1.02 + 0.24 hr (p < 0.05) ; £ §p %
Jo B g e B eh AUCE > B d $241] e éh 317.94 + 70.73
hr*ng/mL > 2 % % 487.13 + 144.16 hr*ng/mL (p < 0.01) » 3 4v
i 15 B om (4 %Tﬁ}v’»;%x;rtﬁﬁ:ﬁﬂ Cl/F » o ]
131.24 £ 28.76 L/hr » i % 89.55+ 28.72 (p < 0.01) ; #ép &
$r i dpent F 894 d 6.05 % 2.14 hr > # 4 5 6.67 £ 2.34 hr(p
< 0.05) d ¥ 4> 4 4 Fluvastatin 5 JR € i = 45 2
3 iT% o
= ~ Fexofenadinez * $4 75 85
AIEF TR Y P R 0 EHNE S L fexofenadine 0 2t E G 2 R
FDAZ% %+ EUFEPS (The European Federation of Pharmaceutical Science)**
By B3 0% gREindg g AR RN R e R TP-gpis H 2 HE5
Zf o2 ?‘fﬁ’%“‘ TP AT A BREK D R ORE o miLE
LI EHR AV R BRARE > UflE P F2 @ T oo
APHEP P ARRFE LR € nF 0T 24 B % HPLC-MS/MS A
175 R F o 1 & 5 4] mosapride i 5 p RHRME B2 2 B4R F B
P05 mLz s Rt R ESS T AN R
fexofenadinez. 2 & »47 - H &M% 5§ ¥ T & k& 4 % % 0.25 ng/mL = 500
ng/mL o @ % @& & 473 % { 4 fF & > & F % % 2 fexodenadine-dg B~
mosapride ¥ & A 47 p 848 5 3 ¥ iz R E RFDAS 47304 0 B FINA A

TP AR TR P AT T ANBRRSL A AT o T 2
31
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REUGF - F 2 /,,\Jffr EE el
(-)RBEXA
AR AT P BSR4 47k S (HPLC-MS/MS) :
1. B R 40 & 47 R & St
FF - Agilent 1200 series
p B 18+ o CTC Analytics
2. B3 F [ 2 6 % $LAP1 3000 LC/MS/MS with Analyst
3. EBKE
Oasis HLB 1 mL (30 mg) extraction cartridges (Waters)
(= )&
1. fexofenadine ( G4 : USP ; # % : GOK308 )
2. mosapride citrate dehydrate ( fi ¥ : Sigma-Aldrich ; # % :
028K4701)
3. fexofenadine-ds ( f 4 : TRC ; #%.1-MH-107-1)
(=) g% &:
1. Methanol (MeOH): HPLC grade, Merck
2. Acetonitrile (ACN): HPLC grade, Merck
3. Formic acid: ACS grade, Sigma-Riedel-dehaen
(2 )& 477332 ¢
Fexofenadine>* 4 #8 x. Jf‘ia*/%&,;-' N F EAREE TR B
SRR AR AT T R 7 A 4T 0 A 47 ¥ 1145 7 35 um, 4.6 x 100
mm, C18 reverse phase column (Waters symmetry) » #5 &> 4p $ *
water with 0.1% formic acid: Acetonitrile with 0.1% formic acid (40 :
60, split 1:4) » 7i:# 3k %5 600 pL/min -
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QO

=

(@)

(I ) &AL

. Condition

Loading

. Washing

. Elute

(=) H7 i =

HLB cartridge
methanol (1mL) followed by water (1mL)
!

0.5 mL human plasma sample with 50 pL internal standard

!
10% methanol (1mL)

!

methanol contain 0.1% formic acid (1mL)

!
N, dryness at 50°C for 30 min

!
¥ ;% 200uL

(H20: Acetonitrile = 40:60 contain 0.1% formic acid; v/v)

l
inject 10uL

1. A 17 if

¥ o 3
#% B 4p formic acid/ H,O/ acetonitrile (0.1: 40: 60; v/v/v)
A4 E 4+ 3.5 um, 4.6 x 100 mm, C18 reverse phase column
i 600 puL/min (split ratio of load to waste of 10:40)
ERGE R 10uL
b A PR 5 min
2. ¥ iE i
4 polarty preic(;Jr:sor pr(i)(;jrlljct Coll(.f\;l)ergy
Fexofenadine + 502 466 40
Mosapride + 422 198 30
Fexofenadine-d6 + 508 472 40

(= )2 45 12 2R

v

-

a1

CRE =0

U I RS 2 R R AT R g 2R
S ER b Y T R A R E RS S E S
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kh (FDA)2 Fp Frciatrd & it 2 PRt as 75 2
gg*ziﬁ,# KT AT o u L ELRERNE A ER
FRHTR S B s ARV IRER v F R X LR
H#gE o kP w2 % » fexofenadine fx ﬁf\fé‘h/} 13 BB LR
AR A ATEER R o p T2 T Y AR E R R
ZARPBIERA G BT 2% o AR AT 40T
1. = FrErx

(1) &4 4 [f)

PR R (X)E g g gt E(Y) T eend i T g (Y =
a + bX) - * k3% 5 fexofenadine fen ;2 ¥ JE B o H MM T §F
¥ #, 2 Y =0.00705 X —0.00019 » % &3 5.0 5% 40 B s 1 B
%2 4Fr 20999 - (& KB LE )
QFpEFEREp FEREEHERR
A Ay B p R (Wihin-run)- 4R E ¥ R
> 25 E & (QC samples) ; & & p & (Between-run) 4 %] &
2 EREYREA R RS B LR ERSAERAR
(precision, % CV)z %77 & (accuracy, % error) = [ et 15 %
(M7 LERRE 51£20%) RUFFIP - (23 2)
(3)% TELF Hipl#
A. £ & Z.solution® 2+
i 4% w.stock solution24°C ™ B 2c- B ¥ {52 %
M 2% % mfexofenadine 54 C T & 3= B2 8220
PSR AR R 52% p; mosapridez R A2 R ¥ A 7%
noo B % g 1 fexofenadine 2 mosapride & # % stock
solution® z M3 v ¥ a4 CTaF- Br 2 M (L
Z\' -3 ,\)
B. A #n %t‘ TR FETE LU
£ 4 R @ fexofenadinez ¥4 % 212 & &k &
B3 ng/mL ~ 250 ng/mL % 450 ng/mL ; &6tk &/t (s &
W FETGNEAR ) FEALRERAREBEAT DA
T%rip > % o fexofenadine e 28 T 32 2 ¥ iF4B ) F
A (R4A4)

C. 7k f# 4 = =+ (Freeze and thaw stability)
34
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fe @l fexofenadine & & # &k A& ~ %3 ng/mL (LQC) -
250 ng/mL (MQC) % 450 ng/mL (HQC) 538 3=x 5 %k ik if
BiRfEAEALLR U ERYREAR P R15% RN
% 5+ fexofenadine i 1 3=t U Bk KB RRNEART T BFX
e (L4&+)
D. Auto injector Z_|%
T N # ¢ fexofenadinez. & % T 4 Fk B 4 B3
ng/mL ~ 250 ng/mL % 450 ng/mL R = kTS I R
s> Auto injector 5 B0 ] FFATC T B o Gk R % R 42
B w5 Aad4% ) > & 5 fexofenadine 2. # Auto injector T
ST 6B L e (LEL-)
E. & #p % T 14 (Long Term stability)
fie %] fexofenadine = ”Ff: P2 B TN ER AN
%3 ng/mL ~ 250 ng/mL % 450 ng/mL - % 22>+-80C ¥ & i
A5% sk AR LA WOE R R AR Y 211% R >
o7 A e R SY F-80CE 0V mFLh R & o2
o (R4 L
F.w 1{ F (Recovery)
@ié%%mﬁﬁi%iﬁ%#%gﬁkﬁﬁ“
¥ H w g & 2 # 3t fexofenadine &8 ¥ _mosapride » 357 iE
80%m +F o (R&+L=z2Lw)
G. 2 B »< iz (matrix effect)
SokHReR g R REFFRRTH A4
Focls (%) 2 %8 fdc (CV %) %] 0215% » & 4
focke (R4+1)

IR A FE AT
(D) #1247
"k R (X) 8 A E(Y) S e T g e (Y

= a + bX) »* k5 fexofenadine s /7 @ JE & - H M
Ty #cs Y = 0.00578 X — 0.000282 » & {58 B % AT | 0
MR R 2 4Fr =0.999
mkﬂﬂﬁﬂﬂﬁﬁ FRAEHBR
MM ARG R R p F(Wihin-run)- i 45 ¢ AR
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> 25 E W& (QC samples) ; & £ p & (Between-run) 4 %] &
S EREY AE - e REc d LR RSN A
(precision, % CV) # rx & (accuracy, % error)# [ .+ 15%
(Boisv TR ER S 220%) RLpFRP - (L2552
=)

Fexofenadinez. 4« ¥ gk :RZ 20> » Ap% 2 H - 3E5k
s o Z FEEC B x4 (open-lebal) ~ one-sequence crossover
W oo MY E 5 M100£127 28p SR FHIR= &
%§%‘%$$%ﬁiﬁQ%ﬁéﬁﬁﬁikiﬁﬁﬁ&ﬁ
& e iz & &%F?ﬁ‘r*—*ﬁfﬁ L E=7 S T AN R
7o

AR ORI E8E T a4 K2R A
g pRREE B ALK (R N) R AR
%@ﬁ°*i@‘%$%iﬁ§%ﬁf%@%%ﬁ&$%%
P22 BRFRATETY BREARRY R+ AE%k - B E
AR % B ESAER ApM B IF™ A2 o7 Mg
120k B 9 & pREH & % ¥ ¥ 2_fexofenadine )k & » ¥ &7k
S FUA (BRFAE S RGFPEY F) B B AHAR
I30F* 2T 0 UFERBE IR 27 R (BL 2
e ou%§%w%4ﬁﬁﬁﬁﬁjﬁﬂﬂa%¢fﬁ
P A RGBS Y AR CT AT e ELT (FY A
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Blw - Fluvastatin > * . 4k 2 % Ap & 47 # 55 7 3% B 3#
doraapg o 3 g fluvastatin i Ap A A7 ¢ 5 T CE BE

T A F g fluvastatin B i1 F € E 0k A& (LLOQ 1 0.5 ng/mL) e 4p & 47
R I
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.....

0 %0 [ ) o 2k o 240
UL U S /18 Can

B - Fluvastatin > £ 475 % ¢ LC-MS-MS I+ p & 2R3 &

# = ~ Fluvastatin >+ % #g & JJ% P LC-MS-MS F p ¥ 2. & 7 FE 2Bk 38 5%

Concentration Concentrations Calculated (ng/mL) Mean CV  Relative

Spiked (ng/mL) N=6 N=6 (%) Error (%)
0.5 0.497 0.507 0.496 0.491 0.501 0.493 048 0.03 6.90 -3.83
15 1.54 1.52 157 15 15 155 153 0.03 169 200
125 123 136 124 127 131 133 129.00 4.73 3.66 3.20
225 211 232 209 229 213 217 21850 8.86 4.06 -2.89

50



700 A —o— period I (40mg FV with placebo, n=12)

600 A
- period II{5.3g GLY, TID, 7day, last tilme with
40mg FV)
S00 A
— 1000
E
E‘ 400 A
=
=
S 300 A
L.
200 A 0 4 8 1z 16 20 24
100
“ T 1 1 T 1 .
0 2 4 6 b 10 12 14 16 18 20 22 24

Time (hr)

Bl o~ BB X EH AR fluvastatin (40mg) & & FEA 2 PR 5 R E Y 4
(5.3g, TID, = %) > & {8 — =x p¥ & PR fluvastatin (40mg) % % ;éﬁ
fluvastatin . ® JER 2 B8 ()] B 5 L Hikn i)

+
~

i

SRR RE A & JR fluvastatin (40mg)=2 & &2 PR* H & & 4 & 4c(16
) & @ PR fluvastatin (40mg) %t < Fédz fluvastatin & # Jk & 2. 2% 2 #c

%3

C: GLY 5.3g, TID, 7days, last

A:Fluvastatin 40 mg Oral ;o \ith 40mg fluvastatin, n=12

PK parameter with placebo (n=12)

(CIA)
Cmax (ng/mL) 139.85 + 50.03 442 + 177.23** (3.2)
Trmax (hr) 198  + 129 1.02 £ 0.238*(0.5)
AUCt (hr*ng/mL) 31794 + 7073 48713  + 144.16** (15)
AUCwe (hr*ng/mL) 32234 = 7299 49203  + 14558** (15)
Ty (h1) 605 = 214 667  +  234*(L1)
CI/E (L/hr) 13124 + 2876 8955  + 28.72**(0.7)
VAIF (L) 113459 + 44918 81761 + 276.01(0.7)

*: p<0.05, **: p<0.01, ***: p<0.001
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- - Fexofenadine > * &8 Jt2 i Ap & 47 # % 77 ¥ I

Achannel : A §# 2 ¢ » :Pf: % 7 fexofenadine v 4p & +7 8 B3 5 o Bl o
B channel : 4 48 » :Ff( 7 fexofenadine # " # < & )k & (LLOQ: 0.25 ng / mL)
e Ap R A7 P OB R Bl

35

PAR

25 r
e observed

—fitted line

0 50 100 150 200 250 300 350 400 450 500 550
Concentration (ng/ml)
@~ -~ Fexofenadine >+ 4 485 ¢ LC-MS-MS £ p ' 2 #f % ¢ 52(n=6)
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% = ~ Fexofenadine w2 " £ p & LC-MS-MS {84 Ao 7B R 3 &

FER P HRES
Analysis Concentration (ng/mL)
No. 0.25 050 1.0 20 5.0 10.0 20.0 50.0 100.0 200 500
1 0.24 056 10 20 5.2 103 20.1 49.4 100.0 195 451
2 025 050 10 21 48 9.8 204 545 95.0 198 486
3 024 052 10 20 49 9.8 201 522 949 200 490
4 026 049 10 20 54 9.7 198 498 969 211 503
5 026 045 09 20 5.1 102 195 49.6 99.3 220 487
6 0.26 045 10 20 5.0 101 20.7 51.6 99.1 201 494
Mean 0.25 050 1.0 20 5.1 10.0 20.1 51.2 975 204 485
SD 0.01 0.04 00 00 02 03 04 20 23 95 178
%CV 337 754 42 19 42 26 21 39 23 46 37
% Diff 09 -03 -08 05 14 -02 05 24 -25 21 -30
# 7 ~ Fexofenadine »* A #8 x. Tf: ¢ LC-MS-MS Fr p 2. QC %k &4 $7FE%
Analysis Concentration (ng/mL)
No. 0.25 0.75 250 450
1 0.21 0.77 255 457
2 0.22 0.70 246 413
3 0.25 0.76 246 404
4 0.25 0.71 234 430
5 0.27 0.76 243 433
6 0.26 0.73 249 432
N 6 6 6 6
Mean 0.24 0.74 246 428
SD 0.02 0.03 6.95 18.37
%CV 9.0 3.8 2.8 4.3

% Diff -2.9 -1.9 -1.8 -4.9
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% = ~ Fexofenadine ** 4 #8 » JJ% ? LC-MS-MS £ p &2 QC & &4 $7FE72%

Analysis Concentration (ng/mL)

No. 0.25 0.75 250 450
1 0.25 0.80 251 452
2 0.24 0.79 252 443
3 0.23 0.67 253 433
4 0.27 0.70 258 447
5 0.23 0.72 266 438
6 0.21 0.77 255 457

N 6 6 6 6
Mean 0.24 0.74 256 445
SD 0.02 0.05 5.57 8.88
%CV 7.4 7.1 2.2 2.0
% Diff -4.9 -1.3 2.3 -1.1

# = - Fexofenadine Stock solution % =z_}+

Preparation After 2 month peak area

Inital peak area Response

No. Response
1 71300 75600
2 74500 72400
3 70500 71600
Mean 72100 73200
% Diff 1.5

# ~ ~ Mosapride Stock solution % z_}%

Preparation After 2 month peak area

Inital peak area Response

No. Response
1 287000 283000
2 293000 266000
3 285000 257000
Mean 288333 268667

% Diff -6.8
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% 4 -~ Fexofenadine 7 4 %8 = JJ% PaEdp 2R T X TS

0 hr(R.T) 4 hr (R.T)
. : Nominal concentration
sample Nominal concentration (ng/mL) (ng/mL)
3.0 250 450 3.0 250 450
1 2.5 227 405 2.8 252 435
2 2.9 264 468 3.1 274 481
3 3.1 236 436 3.2 250 470
Mean 2.8 242 436 3.0 259 462
SD 0.3 19.3 31.5 0.2 13.3 24.0
%CV 9.8 8.0 7.2 5.8 5.2 5.2
o i
% Diff 10 0 6.9 6.7 5.9
hour

# -+ ~ Fexofenadine # % 48 x JJ% LN O £ sk LR e

Low QC sample Medium QC sample High QC sample
Reference Values after 3 Reference Values after Reference Values after
values cycles values 3 cycles values 3 cycles

3.0 3.2 244 275 441 489
3.1 3.4 245 274 442 482
2.8 3.2 240 269 442 496

Mean 3.0 3.3 243.0 272.7 441.7 489.0
SD 0.1 0.1 2.7 3.2 0.6 7.0
%CV 4.4 3.4 1.1 1.2 0.1 1.4

% Diff 8.6 12.21 10.7
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4% -+ — ~ Fexofenadine »* & /% ¥ & Auto sampler % Z_{+

0 hr (4°C) 6 hr (4C)
sample Nomineilncg:](/)rrrl]cLe)ntration Nomina(LLS(/)rrTlﬁ_e)ntration
3.0 250 450 3.0 250 450
1 2.8 252 435 3.2 258 451
2 3.1 274 481 3.1 256 443
3 3.2 250 470 3.1 265 469
Mean 3.0 259 462 3.1 260 454
SD 0.2 13.3 24.0 0.0 4.7 13.3
%CV 5.76 5.15 5.20 1.33 1.82 2.93
% Diff to 0 330 039  -1.66
hour
% -+ = ~ Fexofenadine ** 1. /% & & -80°C (45 days) % z_{+
Low QC sample Medium QC sample High QC sample
Values Values Values
Riﬁ[jeensce after 45 Rt\a/faeILeer;ce after45 Rt\elzzeensce after 45
days days days
3.28 2.98 262 250 485 450
3.28 2.94 264 247 479 457
3.14 2.79 263 243 486 435
Mean 3.23 2.90 263 247 483 447
SD 0.08 0.10 1.00 3.51 3.79 11.24
CV (%) 25 3.5 0.4 1.4 0.8 2.5

% Diff -10.2 -6.2 -1.4
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4% -+ = ~ Fexofenadine w Jz %

Concentrations

(ng/mL) 3 250 450
Peak Area
16400 1590000 2660000
Ertraction 15600 1820000 2310000
16000 1230000 2620000
N 3 3 3
Mean 16000 1546667 2530000
16700 1800000 3200000
Unextraction 20300 1570000 3120000
18400 1770000 3170000
N 3 3.0 3
Mean 18466.67 1713333.33 3163333.33
% Recovery 86.6+2.2 90.3t17.4 80.0£6.1
% -+ » ~ Mosapride ¥ 1z &
Concentrations (ng/mL) 250
Peak Area Ratio
0.13
Ertraction 0.12
0.11
N 3
Mean 0.12
0.12
Unextraction 0.12
0.11
N 3
Mean 0.12
% Recovery 100+8.4
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# -+ 1 -~ Fexofenadine A& % »% & (Matrix effect of Fexofenadine)

Added concentration Eexofenadine Mosapride
(ng/mL) (Internal standard)

5 55.3 (8.3) 61.3(9.1)

200 66.4 (11.6) 65.5 (5.4)

450 63.6 (7.6) 63.9 (2.9)

The results expressed as absolute matrix effect percentage (relative matrix effect percentage)
a: 200 uL of 50 ng/mL mosapride was spiked with the analytes of interest at 5 (low),
200(medium) and 450(high)ng/mL

% -+ = ~ 12 fexofenadine-dg % p #% 4% 3 &2 within-run

Fexofenadine

No. LLOQ LQC MQC HQC
(0.25 ng/mL) (0.75 ng/mL) (200 ng/mL) (400 ng/mL)

1 0.275 0.688 201.000 400.000

2 0.242 0.709 205.000 411.000

3 0.270 0.743 210.000 401.000

4 0.254 0.760 199.000 410.000

5 0.256 0.756 206.000 407.000

6 0.253 0.737 209.000 399.000

Mean 0.260 0.725 203.750 405.500
SD 0.015 0.033 4.856 5.802
%CV 5.805 4.486 2.383 1.431
%RE 4.100 -3.333 1.875 1.375

y=0.00578x + -0.000282
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% -+ = ~ 11 fexofenadine-dg 5 p $R4E 2 2.2 between-run

Fexofenadine

No LLOQ LQC MQC HQC
' (0.25 ng/mL) (0.75 ng/mL) (200 ng/mL) (400 ng/mL)
1 0.264 0.738 195.000 408.000
2 0.240 0.691 203.000 400.000
3 0.246 0.696 204.000 399.000
4 0.236 0.718 202.000 407.000
5 0.260 0.715 212.000 396.000
6 0.235 0.725 208.000 405.000
Mean 0.247 0.711 201.000 403.500
SD 0.012 0.022 4.082 4.655
%CV 5.018 3.042 2.031 1.154
%RE -1.400 -5.233 0.500 0.875
1 y=0.00576x + -0.000228
2 y=0.00572x +0.0000199
3 y=0.0058x + -0.000187
4 y=0.00577x + -0.000294
5 y=0.00578x + -0.000219
6 y=0.00576x + -0.000149
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\

A2 X EERAATR

Subject No. L eaga e £ ¥ 2% (cm) £ (Kg)
001 Bk XX F 32 167.0 58.4
002 F XX F 27 158.0 54.4
003 X XX M 22 174.7 78.0
004 R XX M 21 181.0 57.2
005 7 XX M 22 165.0 53.9
006 2 XX M 25 163.0 60.0
007 5 XX M 29 164.0 54.6
008 & XX M 22 163.5 63.2
009 ] XX M 30 169.0 69.0
010 v XX M 21 180.4 74.6
011 XX F 22 160.0 59.2
012 Fl XX F 25 166.0 63.2
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44~ TRA RS R fexofenadine s 7 Jk & dicdy

(a) fexofenadine (control) [ng/mL]

Time(hr) 0.5 1.0 1.5 2.0 2.5 3.0 4.0 6.0 80 100 120 16.0 240 36.0 480

No.1 38.40 135.00 204.00 205.00 183.00 174.00 149.00 65.10 36.70 22.60 1580 8.78 4.60 4.12 4.28
No.2 7430 66.00 6820 8240 77420 7610 6410 3480 2160 14.70 1090 699 561 520 8.18
No.3 3550 101.00 91.00 7/79.90 73.70 108.00 111.00 52.80 29.20 17.40 1240 /737 2.7/8 155 0.86
No.4 28.70 68.10 101.00 73.10 8110 8190 7240 6780 3920 2290 1630 965 439 191 0.73
No.5 270.00 27/2.00 182.00 174.00 136.00 167.00 189.00 142.00 90.10 5540 36.20 22.30 12.10 4.02 143
No.6 579 3580 76.50 113.00 157.00 198.00 137.00 110.00 82.00 57.60 3430 1640 6.86 3.01 0.97
No.7 25.10 176.00 164.00 152.00 299.00 395.00 214.00 175.00 117.00 52.50 41.80 22.10 9.0/ 398 132
No.8 475 151.00 412.00 376.00 347.00 378.00 188.00 172.00 175.00 72.90 57.20 21.60 1040 4.19 242
No.9 72.20 226.00 313.00 338.00 324.00 278.00 269.00 157.00 99.20 4890 32.10 1590 791 335 1.39
No.10 201 3310 78.60 96.40 9780 89.20 6890 108.00 68.90 35.20 22.80 1260 526 340 0.99
No.11 0.68 19.90 196.00 356.00 392.00 393.00 323.00 175.00 93.30 57.00 1480 20.40 10.10 562 2.69
No.12 68.80 127.00 154.00 130.00 125.00 114.00 98.30 65.10 3410 2290 3980 856 4.60 203 132

Mean 52.19 117.58 170.03 181.32 190.82 204.35 156.98 110.38 73.86 40.00 27.87 1439 6.97 353 221
SD 7722 83.17 109.30 117.41 120.88 127.72 8435 5295 4542 19.74 1474 6.12 295 123 222
CV (%) 14798 70.74 6428 6476 6335 6250 53.74 4796 6150 49.35 52.90 42.54 42.36 34.72 100.23
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(b) fexofenadine (with Ko Ken Tang (study) [ng/mL]

Time(hr) 0.5 1.0 1.5 2.0 2.5 3.0 4.0 6.0 80 100 120 160 240 36.0 48.0

No.1 62.10 6230 61.70 73.00 6490 67.70 5530 30.00 1880 1290 10.10 6.34 4.7/4 434 7.02
No.2 7520 69.20 65.70 7490 6090 4850 3550 25.7/0 16.50 1160 852 6.08 518 322 215
No.3 81.30 162.00 99.00 87.10 96.80 87.20 7590 6220 3190 19.00 1090 552 318 151 0.52
No.4 17.70 27.40 3720 4880 47.20 58.40 5880 6890 5220 2790 1650 9.78 534 215 0.76
No.5 41.90 140.00 130.00 129.00 150.00 153.00 122.00 74.50 41.70 4150 2480 1060 6.32 218 0.96
No.6 236 1260 13.10 1260 17.00 17.00 24.70 87.00 4560 25.10 1960 1190 851 214 0.85
No.7 6.62 144.00 164.00 136.00 137.00 137.00 176.00 140.00 123.00 54.60 32.10 1480 7.39 247 0.88
No.8 1.11 1570 4230 6140 76.70 6850 8090 104.00 81.00 36.90 26.80 1490 856 235 094
No.9 63.30 250.00 170.00 147.00 119.00 90.30 88.00 77.10 4760 29.30 1900 9.74 6.7/8 3.73 145
No.10  39.00 87.90 135.00 175.00 198.00 182.00 149.00 99.10 53.50 33.80 2240 13.70 7.09 510 1.79
No.11 3.66 46.80 126.00 100.00 84.40 73.10 77.70 66.40 4950 2740 2430 1320 515 382 1.79
No.12 115.00 388.00 296.00 245.00 232.00 217.00 250.00 132.00 73.20 4430 3020 1440 795 3.04 1.04

Mean 4244 117.16 111.67 107.48 106.99 99.98 9948 80.58 5288 30.36 2044 1091 6.35 3.00 1.68
SD 31.07 7391 53.83 4793 51.82 4893 4643 3243 2969 1256 7751 346 166 112 183
CV (%) 7321 63.09 4821 4459 4844 4894 46.67 4025 56.15 4138 36.74 31.74 26.17 37.24 108.80
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-+ 12 % ;é—fgﬂ_ ¢ fexofenadine

(a) 5MR* H10E% 5 (b) 3MR* LB EFE S0

(a) JR* ERETEHE

\\ﬁr

Subject Tmax  Cmax AUC AUC- K ti. CL/F Vd/F
No. (hr) (ng/mL) (hr*ng/mL) (hr*ng/mL) (1/hr)  (hr) (L/hr) (L)
1 2.00 205.00 1253.61 1206.70 0.09 7.60 0.05 0.52
2 2.00 82.40 862.34 720.20 0.06 12.05 0.07 1.21
3 4.00 111.00 787.42 769.83 0.05 14.18 0.08 1.56
4 1.50 101.00 793.54 783.81 0.07 9.26 0.08 1.01
5 1.00 272.00 1937.04 1920.97 0.09 7.79 0.03 0.35
6 3.00 198.00 1370.30 1359.06 0.09 8.07 0.04 0.51
7 3.00 395.00 2134.13 2118.68 0.09 8.11 0.03 0.33
8 1.50 412.00 2555.99 2520.68 0.07 10.11 0.02 0.34
9 2.00 338.00 2197.33 2178.14 0.07 9.57 0.03 0.38
10 6.00 108.00 1003.96 991.73 0.08 8.59 0.06 0.74
11 3.00 393.00 2312.32 2263.52 0.06 12,57 0.03 0.47
12 1.50 154.00 1051.00 1028.59 0.06 11.77 0.06 0.97
Mean 2.54 230.78 1521.58 1488.49 0.07 9.97 0.05 0.70
SD 1.39 126.22 659.71 666.31 0.01 2.18 0.02 0.40

CV(%) 54.66 54.69 43.36 4476  20.12 21.82 42.6957.54
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(b) IR HEREFLEHF Sk

Subject Tmax Cmax  AUCO~c0  AUCO-~t K t1/2 CL/F Vd/F
No.  (hr) (ng/mL) (hr*ng/mL) (hr*ng/mL) (1/hr) (hr) (L/hr) (L)
1 2.00 73.00 749.17 629.07 0.06 11.86 0.08 1.37
2 0.50 75.20 594.24 53556  0.04 1892 0.10 2.76
3 1.00 162.00 794.58 78742 0.07 953 0.08 1.04
4 6.00 68.90 720.58 711.07 0.08 8.70 0.08 1.05
5 3.00 153.00 1154.30 1141.74 0.08 9.04 0.05 0.68
6 6.00 87.00 649.63 640.08 0.09 7.84 0.09 1.04
7 4,00 176.00 1599.60 1589.67 0.09 7.82 0.04 0.42
8 6.00 104.00 1014.62 1004.39 0.09 752 0.06 0.64
9 1.00 250.00 1143.69 1119.08 0.06 11.76 0.05 0.89
10 2.50 198.00 1370.32 134249  0.06 10.78 0.04 0.68
11 1.50 126.00 918.33 89859 0.09 7.65 0.07 0.72
12 1.00 388.00 1986.24 1973.97 0.08 8.18 0.03 0.36
Mean 2.88 155.09 1057.94 1031.09 0.07 9.97 0.06 0.97
SD 2.12 92.55 421.14 43255 0.02 322 0.02 0.63
CV (%) 73.83 59.68 39.81 41.95 22.72 32.29 34.70 65.06

72



224 - 12X 3EE A @ fexofenadine B ¥

Pharmacokinetic parameters for fexofenadine (N=12)

it 4

Control Study Sig.
Tmax (hr) 2.54 + 1.39 288 £ 2.12
Cmax (ng/mL) 230.78 + 126.22 155.09 + 92.55
AUC o_ o (rngmyy 152158 + 659.71 1057.94 + 421.14 *
AUC,_«(ng/mL*h) 1488.49 + 666.31 1031.09 = 432.55 *
k (hr-1) 0.07 + 0.01 007 ¢ 0.02
t12 (hr) 9.97 + 2.18 997 ¢ 3.22
CL/F (L/hr) 0.05 +  0.02 0.06 = 0.02 *
Vd/F (L) 0.70 + 040 097 ¢ 0.63

Values are the mean + SD.
Comparison was made using Paired T Test
Sig. : * p<0.05, ** p<0.01, *** p< 0.001
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Number: CCMP101-RD-010

Effect of Qi-tonifying Chinese Herbal
Products for Treatment of Allergic Rhinitis,

a Double-blind, Randomized Control Trial
(2-1)

Yang Sien-Hung
Chang Gung University

ABSTRACT

Allergic rhinitis is an important disease in Taiwan and accounts for 20%-30%
incidence rate. Symptoms relapsing and impairment in quality of life still concern
allergic rhinitis patients though many managements have been developed for symptom
control. Qi-tonifying Chinese medicine, which is thought to have an important role in
allergic disease on traditional Chinese medicine’s viewpoint is able to regulate the
human immunity. However, the therapeutic effects and underlying pharmacological
mechanisms still remained unclear. .

By using a randomized, double-blind, placebo-controlled clinical trial design, the
study try to assess the efficacy on symptom relief allergic rhinitis and immune
modulation of Bu-Zhong-Yi-Qi-Tang with a 2-months treatment course. In this study,
120 allergic rhinitis patients aged from 20 to 50 years will be enrolled, and will be
randomly allocated in placebo and treatment group, 60 subjects in each group.
Bu-Zhong-Yi-Qi-Tang, 2mg each time, three times a day, with placebo medicine will
be given in these two groups. After 2-month treatment course, allergy-related
cytokines, such as IL-10, IL-12 and IgE levels, CD4/CD8 ratio will be examined along
with symptom severity assessments. Currently, a total of 59 subjects were enrolled in
this study during the first trial period. Among them, 22 subjects completed the entire
treatment course and assessment and no side effects were reported. In addition, the
overall symptom severity and serological results had no statistical significant. Results
are still pending due to encryption of patient’s identification and this study goal is able
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to be accomplished according to schedule.

Keywords: allergic rhinitis, Qi-tonifying Chinese medicine, clinical trial,
immunemodulatory
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(2 )Tk A 4p = e
4% &P TR TRk Rk dp B Okuda 384 & SLik (733

Scoring of nasal symptoms proposed by Okuda et al.

Scoring of sneeze:

0: No sneezing attack

1: The number of sneezing attack is 1-5

2: The number of sneezing attack is 6-10

3: The number of sneezing attack is over 11

Scoring of rhinorrhea:

0: No nasal blowing

1: The number of nasal blowing is 1-5

2: The number of nasal blowing is 6-10

3: The number of nasal blowing is over 11

Scoring of nasal obstruction

0: No nasal obstruction

1: Nasal obstruction without mouth breathing

2: Nasal obstruction with sporadic mouth breathing
3: Nasal obstruction predominant mouth breathing

EY SIS Ak =
Teh Rk d %= x 100
EU R S

A E&FFE A 5 SF-36 0 F4R- A= & visual analogue scale



How much influence does fatigue have on your daily life (the everyday life at home and at

VAS_1 | work) and on your relationships?
no influence at all a lot of influence*
How much influence does fatigue have on daily activities, like grooming and dressing etc.?
VAS_2
no influence at all a lot of influence*
- How much influence does fatigue have on household or occupational activities?
VAS_3

no influence at all a lot of influence*

* Lines are 100mm

() Rtk 2~ HPshanw®e R B0 R FEEFEE 4 F (9 40cc)

2 REFHRFTRA (LF RPN T gEFEg 9 1 g (5 5cc)
s i A T&)%I,ial“’ﬁ%? T IgE & Bisd - Pk A

(7 ) CD4/CDS :ip] %_

A wEH o T BT 5% Iml (2x106 cells/ml) & 4c ~

0.5ml 7 CD4 2 CD8 48 » ** R T #L#F ¥ 30 #4515 > 4v »
- e PBS2ml > 4. (1500rmp) 5 4 48 - 2 ¢ ik (6 £ 4e ~ 0.5ml

21 PBS > * Flowcytometry 4 4+

P

()R gd % i 28 B(5 > 54 IL-4~ GM-CSF £ RPMI

B & > i6d LPS {1 > 4Bl IL-10 22 IL-12 15 5 ## 36 o

1 & F 38 IgE eipl £
B2 IgE 2 A-¥% % — Mk B e ELISAKits (Immunotech,
Marseille, France) ™ f%¥ % & % 4~ +7:2 (ELISA)R] 2o 5 % 14
KIUN 47 » & - KIU/l 5 2.4ng £ IgE » -] ¥ ] ¥ IgE 8
5.75KI1U/I -
2. % B 3t H PR foRk T s g
P B % o e 22 s Heparine (10U/ml)iR £ 35
{4 » A4 € 2% Dextran (500KDa) £ *+ % if 30 4 4& >
B kR o9 om 3R2 R R T2 X 8844 0 Hank’s balanced
salt solution (HBSS):® & f& > d 4 4 » 3 7 % + £
Ficoll-Hypaque (specific gravity of 1.077) 3.« & @ Zt.< (300
X Q) 25 A48 > RSB~/ 2 B2 BFend £k 02 Ukt
R K mv—g LA C 2 B BHEEAE = 1% bovine serum =

/
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RPMI-1640 % iz -1 = 2x10°ells/ml- 3 i&— % & 3T = 7k
# MNC % »% Petri dishes *+ 5% CQ2air>37C ¥ £ % - /| P¥ >
J&_Petri dishes s B~ = {4 ¢ 2 53 Nylon-wool column #% “f
B kT Tk oorg ¥ b TR B PIRAeok T RRHFBIRLE T
1% bovine serum 7 RPMI-1640 i3 j% -1 = 2x10°cells/ml #
& o
3. Mitogen-stimulated ¥ 173k 2 # = shys % ¢ iFin 2 ®§
BEAn W E EPRRBERELS ZA R - A
0.45ml 7 10% FBS-RPMI 4= 0.05ml -7 PHA (Spg/ml) » ¥ - i»
£ 4e x 0.45ml 9 10% FBS-RPMI 1% 3 #5241 2 o 8 foie ¥ 3
37°C »5% CO2-95% air ™ 35 & 48 -] ¥ {2 3.« (300g) B~ + i
E3-20C T 3 * o
4. 57 ¢ w2 ¢ SICAM-1- IL-8 > PGE2 » LTC4 % & erip| =_: P&
¥ 11 ELISA kits (Quantikine, R&D System, Minneapolis, MN,
USA %% & % A 472 (ELISA) Rl 2% $2 3k + e @ 2
SICAM-1 - IL-8 » PGE2 2 LTC4 sk & -
5. % % (IL-4 ~ IL-5 ~ IL-10 ~ IL-13 ~ IFN-y) ek & B 2
PEE ELISA Kits (Quantikine R&D System, Minneapolis,
MN, USA) 1 % % 4 7 A +7 %4 (ELISA) | T_L % %] # ¢
Mitogen-stimulated ¥ 4% 3k ok = 53 % ¢ ke
6. B XK mre 5 P T
LB R A 20WPBS A R ¢ ok 111 b ;ﬁ%—ﬁ J
P ¥4 &~ 2 4°C 2 Ficoll-paque & 4:3 2z &R & {4 &
3t 50mL 3 o 8 K-k & 2 2000rpm 2 ## i grew 40 &
4 0 B R 4T 16-187C 0 B E ¢ K 2 @i & 15mL
PBS & & 50mL &4 » ¥ 37C2-kig? » F {71
1800rpm ** 25C kB g~ 8 ~ 45> H /3 7% 11 165mLPBS
R L e s =t 24 PBMCs 223t 7 3 5mL RPMI
2. T25 EFL B A A ) BF o B A F 2 e B g F A
Rz dmie A W[ B A A F e g AN E T me
LAr oo ' F 2w Bl R 2 5mL RPMI ~ 800unit/mL
GM-CSF # 500unit/mL IL-4z 2 &% 7 » B %7 % o

I % {4 % LPS (10mcg/mL)4e » 32 £ = 48 ] PF > i# #f
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P fr gty h it 594 > B T4 4 L35 4 EdA

f# 4T
= 8 (#) 20-29 30-39 40-49
7 1 9 4
- 11 14 10
¥ F 64 WiEHE o FFEA 120 25 p ik r bk

Tk 7% 99 A o A BB R AT

JRE S - B i JRE S - B 7 i oo Bk
20 17 22

BH R 2 40}%5“4*1” LIREE (S - & DI T SRR 0 B 3 X bk

REEIR P R D NILAT R 0 R .

BRI AR AT

Enrolled cases
N=65

(including 6 cases in waiting list)

A 4

Randomization
|

Y Y

BZYQT group | | Ta?,éal alslgcc;ilzgs | | Control group
=unkn =unkn
o ovm) but not decoded « ovm)
Y \
Analyzed | | Trial finished: | | Analyzed

BZYQT group 22 cases Control group
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mop o F AT AT &

TimE [l R 3
& 36.5 36.5 5.2
Day 0
IgE 244.3 116.5 378.9
Okuda 3.4 3.0 1.3
VAS-& p #E# ok B R 3.1 2.2 2.8
VAS-p § & 7 E Bk B R 1.6 0.5 2.4
VAS-p ¥ 1 e kR 2.4 1.5 2.5
SF36- ¥ %8 #* i¢ 92.8 8.5 95.0
SF36-i% &+ < 1 92.5 24.5 100.0
SF36- £ %4 % R 80.5 20.4 84.0
SF36-p % i & 68.8 19.3 75.0
SF36-7% # kv 59.8 16.3 60.0
SF36-#+ € # it 80.6 16.5 87.5
SF36- % % 2 37.5 20.9 50.0
SF36-w 12 it & 68.2 17.8 68.0
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R 2 o ak {8 v e (day60-day0) (by paired t-test)

£ §E 95%ClI p-value
IgE 54.2300 [155.57,-47.11] 277
Okuda -.5263 [0.60, -1.65] 340
VAS-& p &k KR -0.22 [0.82, -1.26] 0.663
VAS-p % & 7 B d ok R 0.105 [0.99, -0.79] 0.808
VAS-p # 2 Tk R 0.165 [1.35, -1.02] 0.774
SF36- 4§ 5 it -1.75 [4.24,-7.74] 0.55
SF36-7% # % ' -5.00 [14.58,-24.58] 0.60
SF36- £ %4 % R 3.15 [12.38,-6.08] 0.48
SF36-p # it & -0.35 [6.3,-7] 0.91
SF36-7% 4 jkiw 6.25 [11.82,0.68] 0.03
SF36-#+ € #* it 1.25 [10.53,-8.03] 0.78
SF36-1# & % 1 5.83 [15.72,-4.06] 0.23
SF36-w 12 it & 5.60 [10.51,0.69] 0.03
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0

20-29 30-39 40-49
ERE(E)
N=59
BRANTH:

Yol | W] | Ed IgE frp i
R001 F 43 341 82 7Fp
R002 M 41 863 82 7Fp
R003 M 39 60.9 87 7Fp
R004 F 33 181 87 7Fp
R005 M 29 1610 871 8¢
R006 F 26 427 871 8¢
R0OO7 F 28 53.5 87 8p
R0O08 F 34 130 87 8p
R009 F 43 24 87 14 p
R010 M 31 38.6 87 14 p
RO11 F 59 329 87 14 p
R012 M 36 41.7 87 14 p
R013 F 40 25.5 87 15
R014 F 42 54.1 87 15
R015 F 37 381 87 22 ¢
R016 F 36 106 87 22 ¢
R017 M 34 71.1 8% 27 p
R0O18 F 39 132 8% 28
R019 M 43 70.4 8% 28
R020 F 41 127 8% 28
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L | MR | EE IgE Frp Y
R021 F 34 148 9% 24p
R022 F 38 334 107 2p
R023 F 47 32.2 107 2p
R024 M 23 50.7 107 3p
R025 M 47 1350 107 3p
R026 F 40 134 10 # 16 p
R027 F 48 118 10 # 16 p
R028 F 35 2297 10 # 17 p
R029 M 30 45 10 # 17 p
R030 M 47 19.8 10 # 23 p
R0O31 M 24 1227 10 # 23 p
R032 F 39 369 10 # 23 p
R033 F 45 32.3 10 # 24 p
R034 M 31 337 10 # 29 p
R035 M 32 31 10 # 30 p
R036 M 27 83.1 10 # 30 p
R037 F 35 176 10 * 31 p
R038 M 35 25.6 117 6 p
R039 F 25 152 117 7p
R040 M 20 388 117 12 p
R041 F 22 94.1 117 12 p
R042 F 23 154 117 13 p
R043 M 29 76.6 117 14 p
R044 M 23 837 117 14 p
R045 M 25 111 117 14 p
R046 M 24 228 117 19 p
R047 M 31 366 117 19 p
R048 F 28 344 117 19 p
R049 F 27 133 117 21 p
R050 F 36 55.8 117 26 p
RO51 F 25 223 117 26 p
R052 F 31 194 117 28 p
R053 F 28 205 12 7 04 p
R054 F 28 95.6 12 7 04 p
R055 F 28 33.6 12 7 04 p
R056 F 30 643 127 10 p
R0O57 F 49 61.5 127 10 p
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e | Hu | 2a IgE O p g
RO58 | M 24 336 12 % 10 p
R059 F 30 57.3 12 % 11 p
RO60 | M 23 115 12 % 11 p
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SEFE AL LS BB REENE | EREEI R TR
B s 5 BT E EL 9 w32 A4

—® % B 74w g (7 heparin)® 2 5

—4r » § 5 11 0 1x HBSS (Hank’s balance salt solution) mix

()

bk

—H-miX 323 5% 0 E¥ 4 » 75 F & Ficoll Hypague «hdg < &
— &< 3000 rpm > 15min
—7 B4 5 K

HBSS
MNC
Ficoll
RBC+PMN

N

—(= )B 3 MNC k& > &2 % & 1X HBSS mix

— 3.~ 1800 rpm > 5min

— At 7 % & wash - =<

—# MNC @3 & Y ml RPMI #

— B~ 10 pl Jm %2 ;% 4 » 90 pl trypan blue mix (dilu 10x) & km %2 2+
—(= )2 # Ficoll & 2_ 15 4 » RBC Lysis buffer # ¥ 30mins

— 3.~ 1800 rpm > 5min

— 4 b iR £ Lysis - = &t 1800 rpm > 5min

—# PMN %224 &Y ml RPMI ¥

— B~ 10 pl Jm %2 ;% 4 » 90 pl trypan blue mix (dilu 10x) & km %2 2+

L sem @ serh rtn 8 A
2. #kr 7 2FB
Total = 7 A & B*Y *10x *10* cells
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—use RPMI (10% FBS, 1% p/s)#-im®e 3 & 2x10° & cells/ml
—MNC culture 2x10%/ml +c PHA5ug/ml 1§ 48 -] p&

—PMN culture 2x10%ml 4 LPS20ug/ml 15 48 - p&
—feB e 3 & bR 0 RT3 0-200C M 1 ELISA % ¢ -
CDA4/CD8 =ip] z_

B g H T M kB Iml (2x10° cells/ml) & 4e »~ 0.5ml =2 CD4
2 CD8 #48 » »r 2B T k#FYE 30 #4815 0 4 » - B v PBS2ml > dgow
(1500rmp) 5 %~ &8 - 2 * ik s £ e » 0.5ml - % 2 PBS > * Flowcytometry
A 7R e dendritic cellPBMC 5d % if o % & {5 » 12 Monocyte
Isolation kit % i* {& #- monocyte 4 Fé;a‘.t", ko Hdmrg kB A A 1X108/ml 12 & o
&Ed IL-4-GM-CSF enfigrz 27 X s> £ d LPSfij%s % ¢ DC % = # >
£ e B-dnfe 35 & 1 ik e R cytokine IL-10 £7 IL-12 1% 5 # 5 3705 o
SICAM-1 > IL-8 » PGE2 > LTC4 %, & =ip| T_

Pi% e1 ELISA kits (Quantikine, R&D System, Minneapolis, MN, USA 11
%% 4 B 4 1772 (ELISA)RI 2% 23k PMN & @ 2 sSICAM-1-IL-8-PGE2
3 LTCA ek R o
wre jgr# (IL-4 ~ IL-5 ~ 1L-10 ~ 1L-13 ~ IFN-y) ek & B 2

PE R ELISA Kits (Quantikine, R&D System, Minneapolis, MN, USA) 1 %
% f & 4~ 172 (ELISA)R| T % ® & & Mitogen-stimulated ¥ +2 3k 4o = 3

B+ F/P’f °
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Number: CCMP101-RD-014

Masspropagation of Saposhnikovia
divaricata (Turcz.) Schischk

Hung-Chi Chang
Chaoyang University

ABSTRACT

According to the Chinese Pharmacopoeia, Saposhnikoviae Radix (Fang feng) is
the dried roots of Saposhnikovia divarica (Turcz.) Schischk, which is a perennial herb
belonging to the family Umbelliferae. The medicinal material is collected in autumn
before bolting and produced in Northeast and North of mainland China. Common
names: Guanfangfeng, Dongfangfeng. However, the natural sources of S. divaricata
have been seriously damaged because of environmental destruction and the destructive
collection of the roots in recent decades. Production can not meet the pharmaceutical
development of demand for this staple of Chinese medicine. The purpose of this study
is to develop a regeneration system for S. divaricata, the efficient commercial
micropropagation system by bioreactor, and HPLC analysis of the active substance
content, such as 4’-O-B-glucosyl-5-O-methylvisamminol, cimifugin, prim-O-glucosylcimifugin,
for quality control, for quality control. Result: It is possible to propagate by somatic
embryos in a short period of two months. Also, the 12-months old tissue cultured
plants contains similar amounts of active components with the crude drug. The tissue
culture protocol could be used for mass propagation of the plants.

Keywords: Saposhnikovia divaricata, micropropagation, bioreactor, quality control
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B8~k z Hi2 % E5%(A) 0.5 mg/L ABA ; (B) 2.0 mg/L ABA ; (C) 5.0
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Auxins: 2.4-D ~ 2.4.5-T - dicamba
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SR TS
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l € iE 89 962 7% %

& ]3R5k

GAP#LIE # Ml &
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Z 17 Auxins 2 HIE R ¥ R 13300 2 F 5 g éﬁll&] R T

94 e A
Af_m,ﬁ-:/-g-

Percentage of leaf explants Percentage of root explants

producing callus and producing callus and somatic
Auxins (mg/l) * somatic embryogenesis embryogenesis
somatic somatic
callus : callus i
embryogenesis embryogenesis
none 0.0 80 30 100 4
0.1 59 14 100 5
0.5 64 11 100 5
1.0 63 6 98 3
2,4-D
2.0 52 5 98 5
5.0 44 8 94 9
10.0 23 0 88 17
0.1 77 13 100 6
0.5 81 5 95 0
1.0 77 0 95 0
2,4,5-T
2.0 81 3 89 2
5.0 14 0 61 0
10.0 3 0 47 0
0.1 28 5 95 2
0.5 53 2 100 3
. 1.0 61 0 98 3
Dicamba
2.0 73 0 97 0
5.0 67 0 97 0
10.0 59 0 95 0

* Basal medium: MS salts supplemented with 3% sucrose and 0.35% gelrite, pH=5.7+0.1.
Data were recorded after 7 weeks of culture. Experiments with 64
replicates in each treatment.
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% converted Average no. Average no. of
No. of i somatic  gifference length(mm)
fic Somaticembryos gt
ABA * (mg /L) son'tl)a showing d 3:]' range of somatic
cultureq  Sevelopmentof - B embryo
somatic embryos embryo 0-05 06-1.0 1.1--
0.5 63 90.4 20.4 11.3 38 53
1.0 63 66.7 6.3 0.7 05 50
5.0 63 74.6 8.1 0.0 00 81
10.0 63 74.6 6.9 0.0 0.0 6.9

*Basal medium : MS salts with 3 % sucrose and 0.35 % gelrite; pH=5.7+0.1.
** Data collected after for 2 month in dark.

EHGFN AP REEF BN AP F BEAFFL R

Mlgt-trlcklmg Bubble column bioreactor
bioreactor
Average number of 50.4/g 86.0/g

embryogenic callus
* Basal medium: MS salts supplemented with 3 % sucrose and 0.5 mg/ml 2, 4-D,
pH=5.2+0.1. Data were recorded after 7 weeks of culture.

L2AERLIENG R ERTEPL D LEHRES P EL R

Cimifugin

Plant material (ug/g dry wt)* in methylvisamminol
H ' (ug/g dry wt.) (ug/g dry wt.)
In Vitro root 23.2 +1.5¢ 50.7 +1.6° 126.3 +23.42
propagated ~ head of 23.5 +0.4¢ 26.0 +1.8¢ 79.0 +1.9b
i oot 5+0. 0+1. 0+1.
(after 12 petiole 24.6+2.1° 0.0 31.7 +4.1¢
months in leaf 72.7+8.92 21.1+2¢8 64.0 £0.9°¢
greenhouse)  floyer 0.0° 0.0° 54.6 +19.6°
root 55.6 +0.5° 80.9 +0.42 122.9+3.72
Crude drug  head of 35.7 +3.0° 323+1.1° 54.5+1.0°

root

* Average weight £ S.D. Means followed by the same letter are not significantly different at
the 5% level the least significant difference test.

26

Prim-O-glucosylcimifug 4’-O-B-Glucosyl-5-O-



xfﬁ-bj:,-._

N
2\
1

)

e

ABA : [S-(Z,E)]-5-(1-Hydroxy-2,6,6 -trimethyl-4-oxo-2-cyclohexen-
1-yl)-3-methyl-2,4-pentanedienoic acid

BA : N6-benzyladenine

2,4-D : 2,4-dichlorophenoxyacetic acid

Dicamba : 3,6-dichloro-o-anisic acid

IAA : Indole-3-acetic acid

IBA : Indole-3-butyric acid

Kinetin : 6-furfurylamino purine

MS : Murashige and Skoog medium

NAA : «a -naphthaleneacetic acid

2,4,5-T : 2,4,5-Trichlorophenoxy acetic acid

Zeatin : 6-trans-4-hydroxy-3-methylbut-2-enylaminopurine

27



Vi =

BAL2 B

MS WPM Bs Ne
( Murashigeand  ( Lloyd and (Gamborg et (Chuetal.,

Skoog, 1962) McCown, 1980)  al., 1968) 1975)

mg/L mg/L mg/L mg/L
NHsNO3 1,650 400 - -
KNO; 1,900 - 2,500 2,830
(NH4)2S04 - - 134 463
C&(NOg)g 4H20 - 556 - -
MgSO,-/H0 370 370 250 185
K2SO4 - 990 - -
CaCl, 2H,0 440 96 150 166
KCI - - - -
KH2PO4 170 170 - -
NaH2PO4 -Hzo - - 150 -
Na2804 - - - -

Na, - EDTA 37.3 37.3 37.3 37.3

FeSO4-7H20 27.8 27.8 27.8 27.8
FEz(SO4 )3 - - - -

ZnS0,4-7H,0 8.6 8.6 2.0 1.5

MnSO;4H;0 22.3 - - 4.4
MnSQO,-H,0 - 16.9 10 -

H3BOs 6.2 6.2 3.0 1.6

KI 0.83 - 0.75 0.8
CuSO,45H20 0.025 0.25 0.025 -
CoCl,6H,0 0.025 - 0.025 -
Na,Mo0O,2H,0 0.25 0.25 0.25 -
Myo-inositol 100 100 100 -
Thiamine HCI 0.4 1 10 -
Nicotinic acid 0.5 0.5 1 -
Pyridoxine HCI 0.5 0.5 1 -
Glycine 2 2 - -
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Number: CCMP101-RD-036

Comparison the Guideline and Quality of
Cross-strait Concentrated Chinese
Medicinal Preparation and Investigation on
the Development Strategy of Mentioned
Preparations in Taiwan

Hsiu-Mei Chiang
Department of Cosmeceutics, China Medical University

ABSTRACT

This project aims to comparison the guideline and quality of concentrated Chinese
medicinal preparations cross-strait. In addition, this project investigated the
development strategy of the preparations in Taiwan for making a suggestion on the
policy development. First, the Registration, Quality Requirement, Fitting of GMP and
Importing Policy of concentrated Chinese medicinal preparations cross-strait were
collected. Second, three brands of concentrated Chinese medicinal preparations of
Paeonia lactiflora, Pueraria lobata (Willd.) ohwi and Bupleurum chinensis were
purchased from Taiwan and Mainland China, respectively, and the preparations were
subjected to the quality analysis, physical characteristic analysis of particles, and
heavy metal, pesticides and microbiological examination. The results of physical
characteristic analysis of particles, heavy metal and microbiological examination of all
the concentrated Chinese medicinal preparation collected meet a criterion of Taiwan.
Third, a symposium of experts from business, government and academy was held for
discussion the difference between Taiwan and Mainland China. After the SWOT
analysis of concentrated Chinese medicinal preparations cross-strait, the suggestion on
developing of concentrated Chinese medicinal preparations was made, and the
suggestion of this project as follow.

1. “Cross-Strait Agreement on Medical,Pharmaceutical and Health Cooperation”
could involve the concentrated Chinese medicinal preparations

2. The manufactures of concentrated Chinese medicinal preparations express their
confidence on the quality of their products and meeting the criterion of Mainland
China
3. The cost of examination and approval of Mainland China is too high to afford for
Taiwan’s manufactures

4. Only six Mainland China manufactures of concentrated Chinese medicinal
preparations are approved in Mainland China, therefore, it is really difficult for the
manufacture of Taiwan to get the approval

5. The use of Chinese medicine is different cross-strait

3


http://www.nciku.cn/search/en/characteristic
http://www.nciku.cn/search/en/characteristic

6. The government of Xiamen actively promoted the concentrated Chinese medicinal

preparations saling into Mainlan China, but State Food and Drug Administration do
not approve until now

7. The cost of mamufacture on concentrated Chinese medicinal preparations in

Taiwan is higher than that of Mainland China. The price competition is distanvange
for Taiwan’s manufactures.

Keywords: Paeonia lactiflora, Pueraria lobata (Willd.) ohwi, Bupleurum chinensis,
concentrated Chinese medicinal preparations, heavy metal, microbiology
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AN-HH - Tk - HHAZARETEIHEARMERE

-

(-)wu kR 2 BRGAA MR 602 (89 HH
Aﬁ\A@é?§%¢:ﬁ\§ﬁgﬁﬁiAﬁ\+%gﬁﬁ%
e INE S N e I e X T N DRI & S
HREA oYY BR R < H R LY -

(=) #&# & : paeoniflorin (24 %) ~ albiflorin (Sigma-Aldrich) ~ benzoic
acid (Sigma-Aldrich) ~ gallic acid (Sigma-Aldrich) ~ puerarin (&
k& )~daidzin (Sigma-Aldrich) ~daidzein (Sigma-Aldrich) ~ saikosaponin
a (Sigma-Aldrich) ~ saikosaponin d (Sigma-Aldrich) ~ methylparaben
(Sigma-Aldrich) -

(=) :#% @ 7 fg(methanol) 2 ¢ #f (acetonitrile)$ HPLC % -

0~ —'? e E L

(- ) > ki Hie s @4 [1]

TeFrET B 2 2 kgl Al &~ Bl m - 100 mg 4 % o 4
70%" fE 10mL 2 & F AT E? > WAOCARTRE 25,40 £
5045 um 38 g "B e 0 e iR 7 e 7 methylparaben p ¥%4& 2% 2. 0.05
mg/mL » & i¥ HPLC 2 & 2. 6 &% 7% °
1. 452 E 2 2 2 -0 5[2]

(L) ##4p -k ¢ CH3CN : H3PO,4 (850:150:1)
(2) 7x:& @ 1 mL/min
(3) & RlA £ 232 nm
(4) i $R4E & 2 0 methylparaben
2. B A7 E 2 iE 2 - H R3]
(1) # #4p : 0.05% H3PO, : CH3CN (0-10 min, 89:11 ; 11-20 min,
82:18 ; 21-30 min, 50:50 ; 31-40 min, 80:10)
(2)7+:& @ 1 mL/min
(3) & B £ 250 nm
(4) p 37452 = methylparaben
3. A7 iR 2 aE 2 - [4]
(1) # & 4p -k © CH3CH (600:400)
(2) 7x:& 1 mL/min



(3)# 4 £ : 206 nm
(4) p $R4E & 2 0 methylparaben
(=) ¥Rl
1. % 4 4 (angle of repose) z_ | Z_[5]

SR MR A - Tk SR B ] B TR
¢ % Lk BApks A KT L o RIEH
NP4 A R B R TG 2 Box A hk o AR T > RE TS
A AREL o

2. 3p k% & (particle density)2_ B % [5]
P~100mL chE F o 22 £ 8 o Rk 1ﬂ’§iﬁ?l 23R T
F 100 mL %] & > ﬁ"’»va'—f-! BEL P PEINRET 1044818 &
Erd R 0 RN A B R A& (bulk densﬁy){ﬂf}
(trapped denS|ty) AT T B R gy ﬁiz(compressmlllty
index) - €A== » RE TIo@Ez {£8 5 o
B ipip et B

Bulk density (g/mL) = weight of sample (g)

sample container capacity (mL)

sample weight after tapping (g)

Trapped density (g/mL) =

sample container capacity (mL)

tapped density—bulk density

Compressibility index (%) = X 100

trapped density

3. 3f ks (particle size distribution)z_ ip] 7 [5]

#*-%d 20~40-60-~80 % 100 p ‘e = cfh i & > + &
ZoEF3t Bk o ARRK R 2 Bt AR] o %}%%{ﬁﬁﬁdiﬁﬂié\ B 3 A
BA O SRFRTI A REFBEREYFT 2L
o EAFE TS RETHEZHEL o

4. 3 k2% -k & (moisture sorption)z_ ] Z_[5]

Bk SE A 2 AR T 50 BT 80T - X 0 Bl
EET -3 0~30-60~90-~120 150 ~ 180 2 360 4 45 0 A
WA LEREREREEEER ) RE KA TE AV EAH =
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=) £
1.

o FH Tiomz LKL o

_ Wa-Wb

BORAEA X 100

Wa @ 3F 455 5 2

£
£E

Wb @ $gkgo ' {8 2

. 7 -k & (moisture content)z_ ;¢ 5]

MR GFRAZ PRI S0 B MR 5 80C g Y o 0
0306090 % 120 ~ 45 - Pl B3k 2 F -k EF A » 4=
oo RHETEEREE o
EAE AR

RELEBHRFALE ST NEL 5 - %4 50 F[7]E &
%ﬁﬁ%o

wE & thdp i g ar ¢ fpr=(Thioacetamide) 2 £ it 4p BF
3m$F R (r1ghE T ) e
(1) #BEEBRUSE - HPA 4 01599 g > 4es 2 5 mL &2k

SO ML 733 i * kAR 1000mL - 15 5 B % o PR

% 10mL » 4ok A@ 2 100mL > 8% 10 pg/mL 1P -
(2) % - i ® Rtk s fipkfee Mg B 25 mL g <

Ld gz Ao TR (HRE) ! A REER R - LEERR

B i (PH 3.5) 2mL 5040k & & 38 T AR AR

F25ml 2§ (REkE) P b w%;,z 25mL [ ¥ (&

AR E) Pl papk il (dpg g L

Q) SRR AR L b T F Al B e 4R R 2 f&

BEWR s BAFES 25mML 7 &7 F ¢ »,gﬁ

FEBEARSA R B3 4BehG S 3R R B F A -

;'(;_@ é_a N T \135;:? =4 Aq\\z,ljﬁﬁp;a gg;_si;g‘;g,g, 2 mL >

%g,ﬁﬁzaﬁ’kﬁéﬁl,gPéfém’gﬁﬁﬂ

B 1 e ¢ :«'\B?E&,c?ﬂ&ﬁ*mﬁnﬁﬁ?gﬁbbﬁi’

A ELFE (LHRR P HE) - 4op g ¢ B d

PE (AL EHAE D) BRI ~:€f%f%§ﬁ°
B SRR FLERREW T A7 v A= F

(o]



L4~ fpF B4 2 C05~1g ARl 24 -
Fetll ¥ e > 4o * BALAZE ImL > & JRACiE 2mL -
BeAr ~ B ZERE ﬁm%’"ﬁﬁﬁ@%kﬁkiﬁﬁ

PR w P EICI o AR B 2mL &k 15 mL > Bt
BB R > R R - R £ RSB AR 25
mL o

(8) ¥ ® W EFAM IR UE Bk R ©
G WES I Bpg ticE g kRl FHR LA 0 R
BrAmL 2% 3505 & o ﬁ&;ér%‘:%‘fr‘f%ﬁ\b’s]i EAE R Lt
% Aegife 0.5~1 mL oo @ ARE o *‘c’-?t pans ﬁ’rxlr‘#
» 4vp e 05 mL o x5z 0 10§ it § *
% 500~600C &g i = > A it » x4 » 4c§ﬁ—‘& 2 mL> %~
it b EACiS SR 15 mbs JF 4o g 220k 3 O¥Ps AR T R B AT
Ld o R RE IR 2 mLo R RS > B E oS
d g S RfFES 25 mL TR g (RRE) VPR
Wi A B R ¥ AT ARl B R 2mL 2ok
15mL > ez jdie - B R RS g o SR BRI - T
TR PRS2 mL TS0 (HRE) £ AT
N A LD T N RS N 2 mL> 33 »3xg 24
o lio Mo pteTHEAR e pHE NG A EFT
# LR CGERD R )
ST RIS A RO £ AL T L A ik
«}L P Bt d F 4 3F% 5 mL 2ok 20 mL R 2
BRSLd gd o e it iR 5 0 k3 - T E
L R P IR 2 BRI R 2 LR CRAR )T H
PR ) o
(B) B%3E F- o w R ER05-1-2-3mL (5>

—_\\
¥
=

L

f ’ ”‘{/? ’

«—M
e

(4)

?}; ‘+§§; RS

éli?’¥ﬁ3§*%%W%W%€§% £ i
5-10-20 2 30ppm: P IZEEd - FEd RIFRIRE £
A TRV ETREL ZERIE
%@‘ﬁ\i %%%

&
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FRRTHRICPIMS)i2 - A FEF o Sfekh © wARE T 7

FRATY B4 ks 252yl T B2 £ BR%(Y)

[8] ) =i » #ra M i * 2&D Gl RO L IEIMA o

(1) #% :69.0~70.0%#¥ f& (J.T Baker for Trace Metal Analysis) -
A7 % -k (Water-Milli-Q) - 27 #& ~ % /=& & & & & % (Agilent
Multi-Element Calibration Standard-2A) : 7 Ag ~ Al ~ As ~
Ba-Be~-Ca~Cd~Co~Cr~Cs~Cu-~Fe~Ga-~K-Li-
Mg-~Mn~Na~Ni~Pb~Rb~Se~Sr~TI~-U~-~V~2Zn % 27
B~ % > kA L 5 10 ppm o & & % R % (Agilent
Multi-Element Calibration Standard- 2A-Hg) : j& & 2 10
ppm - % &% J % (Agilent Single-Multi-Element Standard) :
JE & % 100 ppm o

(2) ®x & 3 F gyt ® D CEM Mars5 Microwave
Accelerated Reaction System - g & 18 & = :Ff; B &
(ICP/MS) : Agilent 7500a ° *#4g °

) Hpip2 el 127 AR AR AHRERR I RET R
(10 ppm) > 12 3.5% HNOs i3 j% 4 & - & 0.01~0.03~0.05
01-03-05~1-~3-~5~10~30-50~100 - 300 ~500 ~1000
ppb 2. 27 f& 7~ & R & R85 R o AR e fe B 1 B~ 10 ppm
AR®E Rk 5 mL 2 100 ppm £ %% % 0.5 mL » 12 3.5%
NOs:% ;% T8 2 50 mL ¥ 1000 ppb & &% ;3% » L 2 35
% HNO3 /% i% » w4 = 0.01+0.03~0.05-01-03~05"
1~3-~5-~10~30~50-100 ~ 300 ~ 500 ~ 1000 ppb 2. Hg #
BRR o

(4) thizpefl : P~ 0.5 g 4L 4 70% HNOs (AR 2 F i 4c 1
5-10 mL)» & & JipcZ) B & 2 brig f e 7 Hk ) 1 o 1 i
% Maximum Wattage : 600 W - Power : 100 % - Ramp Time :
15 min - Maximum Pressure : 400 psi - Temperature Control :
130 °C - Hold Time : 15 min - % # %8 55— Ak ) i g 2y
PRI R MKARFEATE > b iERR
Maximum Wattage : 1200 W - Power : 100 % - Ramp Time :
15 min - Maximum Pressure : 500 psi - Temperature Control :

180 “C - Hold Time : 15 min - # %8 S pikck i it 18 > 2 3.5%
10



HNO; % 3 50mL » 3 fai% » Fieik 2 £ & ik & T

B PR RE A LML 10mL -

LL ’Fﬁ/p? @ 1045 pm mﬂ"ﬁ&’H’ ﬁFﬁ—" /ﬁ&ng-ﬁ//ﬁ B PP . PTEE
F &:—\ PR IR ZERE YRR LIBY o
(5) ICP/MS % +7

A

ICP/IMS & B4 2 & ¢+ 2 Agilent 3 &3 7% (P/N :

8,500~5,530):& 7 ik T 45 3 & > | & (Sensitivity)

it f& (Oxide lon) ~ & i &+ (Doubly Charged lon) - ﬁ*%fr

BRE2 TR0 ERT BT -

Tl iz Wir: A w AR RRE 27T -~ FRE

TR R BT HRP] > MG~ 4R R S 2 R R AP R

&% B (count &) % TR W AR o

7 EOR I PR TP 0 F 5e A& (count ) ¥ R

TRy MR TR 2ZER - E2H 7 E(ug) =

fXCxV/WeC:d hid S8 e L €44

2 kB(ug/mb) - fifeirafFl RV I
Wi s S0mL Afrfeir - W: it A£E(05

g) °

(6) W HAp T F Hlp s 2w RR[OF ST EHE L &
BRI - & it (10 BHRS) DI (T 5 #5F

A

TRy R3S BEREERRERW T2 Hip
BE % ic(r) 8 >0.995 o
?%iié%ﬂ-@ﬂiﬁﬁ#%rogiéWE>%
i PRI B R E AT 4T o

By REPHESH é;’é TE AR R ABA Y
T o FHPIEL RIERZ 90-110% 0 P E FT4 4T o
BWHA RS U FRERR L ERR - A
WEF25 Al - B /Mcﬂ},pnz s |k 2 ARA AT
%E@F’“??ﬁ#(¢%wm?§ﬁ%@?§%”
mAFTE) v RF AP EPLEREHIE - Wi
PR3 h F% 15 & Bdp 5 80-120%2
& e 75?13’»’12"5;2“'1%#'1%1_%] » RIERTA AT o

EAFAY A RBRHR LA GR o LAY AR R
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A R RRED RIR S k2 0 PlE B AR
BipmZ(Rsd); &7 it & I FF> L= =X %ﬁ%ﬁﬁ]ﬁ bepliE KR
21 ¥ Rsd 3% 16 ] 2 20% [10] -

Fo 9% 398 APl ei - A fas g

FoREFXAFREIAES %ﬂ&%%ﬁ‘ﬁfﬁﬁﬂw
PARAREF  BEFARERESTL Lo

(z) fcd ¥ 2%

o
1. 4

ISR WY ERLE R TRV T e R

\\\?@r

=2
3

gg&;—u@ﬁrwlm7 "HcA IR ki [6] -

m

(2)

3)

(4)

()

3 ks P Bop) E
¥ B acRRFE S § R F£(121C - 1kglem2) ; #f
B 3B BEH ks 57 B(Blender) 5 £
g oA AR _ﬁﬂo
i R LS Bk(PH7.020.1) 5 * FRHRL E 795 %
mH72101),}ﬂ?ﬁﬁ#¥§@H7Di01)
Bk AR R PR SR B 10 g R Rl SR AR R B
10 mL; B 2 2328 R PpH 72 B iRt < &
> f2 v ’Er—#cﬁx BEE A o228 i 100 mL - ZE4% 1+
1010 20 IR s i T X A Bl L
50 £ 1: 100 ** GiffFff L i 10 H B 5 0k o
BAr i SEPFRET LR P EEFRRE mL
4 %2 FiE#cs 30~300 B oo Pt AR L 1 mbL o
ABE B R AL AT P o W A e R T g
I 45C2 e hfake F—icfid i A 1520
mL> 4c ¥ > *5 R T MR N %l > R EE 4 A LN R
£33 BT AT % 30~35C 4 48 3 T2 PE
VEEFAER ) BB Er Y Hii kL THEER B
R T gE mL%ﬁr‘%" P2 o110
LSRR R AL > AT SRS g A F ML 2
A i 10 BraT oo
PERER B MpRIFEE e L an L
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o ¥z eAu i 11007101, B 1100, 2 3%
ZAZRETAp Atk ElmLy R EES - 25110
2 FE A2 RETB A u4eEE A Y 2R &k Imbs
REEY o kil Tl 28F=2 pulhEdg B, ¢ 2
MERImMLREEIE 2 TA 2 TB EELAR -
BES3-BCHRA- e Ie L)
HA RN HBes = L3 RF
BEFLE) a2 E 74
(¢ EHEL T R4 131-137 T T LR Rk
[6]) F A=+ g &+ mL &V it F£z+3g e SR EA R X

2. ¥ P e A
Pt 10g i o4t ERS A AR A 100mL R £3595 >
% 30~35CH % 24 3 48 | P o LR icA P4 £ £ Eg]g
AZORIEAERIER £33 > X UR AR E R RE 1ML
AEH R TAER RO A A 10 mL 2 B G or AR
WmEEAIOmML2FEE? - REE5 > 30~-35C % 121 24
'J‘E'?%éi » 1 ﬁﬁéiﬁzi“ﬁkj %#*ﬁ?]i’% B VE Sl 3 - RARt IS Lk
% BE AEYLIRR S § PER Y g R A S TR a3
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AR LR L EPY T Y

s " E R JE B (ng/mL) R?
paeoniflorin Y=13955X-5075 0.9999
albiflorin Y=14487X+12018 0.9998
benzoic acid Y=49986X+7063 0.9998
gallic acid Y=16371X+33706 0.9996
puerarin Y=33174X+29492 3.9-250 0.9997
daidzin Y=21785X+26809 0.9995
daidzein Y=67277X+130483 0.9998
saikosaponin a Y=3638X+21184 0.9998
saikosaponin d Y=4759X+2383 0.9997

220480 DE RGUA RIS T E R A AHIEH L Z E

Rl EE 2 E 2L 7 £ (%)
% ## paeoniflorin albiflorin benzoic acid  gallic acid
A-1 0.6 0.2 0.0 0.1
A-2 1.0 0.3 0.0 0.2
A-3 1.3 0.5 0.0 0.2
s = Bl 1.3 0.7 0.1 0.4
B-2 1.4 0.8 0.1 0.3
B-3 1.3 0.7 0.1 0.4
C-1 0.8 0.3 0.5 0.1
C-2 1.2 0.4 0.5 0.3

¢ EY 2 7 AR 9 B2 paeoniflorin A 1§ 3 1% o
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#3- FARHE 2 RGURL RS S G REE S FH P E

B fd B W2 FH2 =+ A 7 5 (%)

5 i puerarin daidzin daidzein
A-1 1.5 0.3 0.0
A-2 1.4 0.3 0.0
A-3 1.7 0.3 0.0
B-1 1.2 0.0 0.0

& 17
B-2 1.9 0.1 0.0
B-3 1.9 0.1 0.0
C-1 3.3 0.7 0.1
C-2 3.7 0.9 0.1

P EP EY 2 2K B2 puerarin 7 7 K3 2.5%

LA EREVE G EBUNL RS SR EE S FHe s R

R il B A EH2 L8 7 E (%)
3 e #c saikosaponin A saikosaponin d
A-1 0.04 0.02
A-2 0.07 0.02
A-3 0.06 0.00
B-1 0.03 0.03
%
B-2 0.05 0.03
B-3 0.04 0.02
C-1 0.05 0.02
C-2 0 07 0.03
oY oEY B2 7 §ARK % 2 saikosaponin a,c&d # {8 X3 0.8% o
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253 fu E S EHUME RS S LR S

i B REEEA Y g A 7 E (W)
% 18 paeoniflorin albiflorin ~ benzoicacid  gallic acid

A-1 3.5 0.9 0.1 0.5

A-2 3.8 0.9 0.1 0.7

A-3 3.5 0.8 0.1 0.5

. B-1 3.9 1.6 0.2 1.0
1 B-2 4.2 1.6 0.2 0.8
B-3 4.2 1.4 0.3 1.0

C-1 2.9 0.7 0.3 1.4

C-2 3.9 1.0 0.3 1.7

a-1 9.0 2.3 0.2 2.6

a-2 8.8 2.7 0.6 2.5

a-3 8.9 2.5 0.4 2.5

b-1 55 2.7 0.8 3.8

b-2 6.3 2.9 0.6 4.2

b-3 5.9 2.8 0.7 3.9

=~ M

c-1 5.9 14 0.5 2.8

c-2 6.7 1.6 0.5 1.8

c-3 6.3 1.5 0.5 2.4

d-1 5.1 2.2 0.2 2.4

d-2 5.0 2.8 0.2 1.8

d-3 5.1 2.2 0.2 2.1
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267 AE19H 2 ;}ég{ﬁ@@qeﬁ LE S 4

R B EGUR Y Ap iR 2 7 2 (%)
5 P puerarin daidzin daidzein
A-1 3.8 1.1 0.0
A-2 3.3 1.0 0.0
A-3 4.0 1.1 0.0
" B-1 3.2 0.1 0.0
LY 45 0.2 0.0
B-3 4.5 0.2 0.0
C-1 54 0.2 0.0
C-2 5.8 0.2 0.0
a-1 9.0 2.7 0.1
a-2 8.3 2.4 0.1
a-3 8.7 2.6 0.1
b-1 7.0 2.0 0.4
b-2 12.7 2.2 0.0
b-3 9.8 2.1 0.2
=~ M
c-1 9.3 2.8 0.5
Cc-2 8.1 3.1 0.6
c-3 8.7 2.9 0.6
d-1 6.2 2.5 0.4
d-2 6.7 2.6 0.5

d-3 6.5 2.6 0.5
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BT A R RS E SRR ES A TR R

R L KM g L 7 2 (%)
2 3L iKc saikosaponin a saikosaponin d

A-1 0.7 0.3

A-2 1.3 0.3

A-3 1.0 0.3

" B-1 0.5 0.3
5 g, 0.7 0.3
B-3 0.5 0.3

C-1 1.7 0.6

C-2 1.7 0.6

a-1 2.0 0.6

a-2 0.3 0.1

a-3 1.2 0.4

b-1 0.8 0.4

b-2 1.0 0.0

. b-3 0.8 0.2
c-1 0.3 0.2

c-2 0.4 0.2

c-3 0.4 0.2

d-1 0.3 0.3

d-2 0.5 0.2

d-3 0.4 0.2
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2849 N HNEESE RGEUAE LERTRS
R e B LS C.V.
Mean + S.D.
A 26.7+5.8 21.7
= B 31.8+28 8.8
C 31.0+14 4.6
A 35017 4.8
49 B 40.0 + 3.3 8.3
C 342+8.2 24.1
A 33.3+5.8 17.3
L B 289+ 19 6.9
C 36.9+4.7 12.9
.9~ 4 40 H >k ﬂﬁ@lf"?l Yl sl i e -
N Wi &2 Efop A4 v
)%“%r‘s 80 F 100 F
g 20 B 40 p 60 B (180 um) (150 um) <100
A g 0.0 0.0 0.0 0.5 0.6 2.9
% 0.1 0.2 0.7 12.5 14.5 72.1
g 0.0 0.1 0.0 0.2 0.3 3.3
° % 0.8 1.9 1.1 5.4 6.7 84.0
g 0.0 0.0 0.0 0.2 0.3 3.5
c % 0.0 0.0 0.4 4.2 7.2 88.2
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2010~ 4 RIE 2 ORGUADRRTR LR *

WG AR E B op A

R p

EL 20 p 40 F 60 P 80 100 2 <100
(180m) (150 m)
A g 0.0 0.0 0.0 0.5 0.6 2.9
% 0.0 0.0 0.1 12.1 14.5 73.2
B g 0.0 0.0 0.0 0.1 0.1 3.8
% 0.0 0.0 0.3 2.2 2.3 95.1
c g 0.0 0.0 0.0 0.1 0.2 3.7
% 0.0 0.0 0.1 2.9 5.2 91.7
Z 11~ &8s B 2 RS AI A TR e
A F R R E R o A

R p

L 20 p 40 p 60 p 80 ¥ 100 7 <100
(180m) (150 m)

N 0.0 0.0 0.0 0.2 0.4 3.4
% 0.0 0.0 0.1 5.6 9.1 85.3
5 g 0.0 0.0 0.0 0.1 0.2 3.7
% 0.0 0.0 0.1 2.8 4.9 92.1
c g 0.0 0.0 0.1 0.3 0.3 3.3
% 0.0 0.1 1.9 7.3 7.9 82.7
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7012 £ HE S R EANE RS ok ARl R S

FEMRSREET A (%)

Time (min) O 30 60 90 120 150 180 360
0 2.7 4.3 5.7 6.8 7.3 7.5 9.2
A Rz 0 2.7 4.1 5.2 6.4 6.9 7.2 8.7
0 3.1 4.4 5.3 6.2 6.7 6.9 8.7

Mean+S.D 0.0+0.0 2.9+0.2 4.3+0.2 5.4+0.2 6.5+0.3 /7.0+0.3 7.2+0.3 8.9+0.3
C.V. 0 8 3.7 4.6 4.8 4.3 3.7 3.0
0 2.5 4.2 5.6 6.2 6.9 7 9
B A 0 2.3 3.6 4.7 5.9 6.5 6.8 8.9
0 2.4 4.2 5.6 6.9 7.4 7.6 8.7

Mean+S.D. 0.0+0.0 2.4+0.1 4.0+0.3 5.3+0.5 6.4+0.5 7.0+0.4 7.1+0.4 8.9+0.2
C.V. 0 3.9 8 9.4 8.5 6.4 5.4 1.7
C it 0 2.4 4.2 5.6 6.9 7.4 7.6 8.7
0 2.3 4.1 5.5 6.7 7 7.1 8.4

Mean+S.D. 0.0+0.0 2.4+0.1 4.2+0.1 5.6+0.1 6.8+0.1 7.2+0.3 7.4+0.4 8.6+0.2
C.V. 0 3 1.7 1.3 2.1 3.9 4.8 2.5

2 13~ 2 HE S R ARME RSOk L Pl T *

FEARSIRER R A v (%)

Time (min) 0 30 60 90 120 150 180 360
0 26 3.9 4.8 55 6.0 6.2 78
A i 0 2.6 4 4.8 5.6 6.1 6.3 7.8
0 2.3 3.6 4.7 5.6 6.1 6.4 8.1
Mean + S.D 0.0£0.0 2.5:0.2 38+0.2 4.8+0.1 5600 6.1+0.1 6.3+0.1 7.9+0.2
C.V. 0 8 4.6 13 0.4 13 1.9 2.2
0 4.7 6.3 6.8 7.0 7.0 7.6 7.9
B i 0 4.8 6.2 6.9 7.2 7.3 75 7.7
0 4.7 6.2 6.9 7.2 7.3 7.8 7.8
MeantS.D. 0.0£0.0 4.7+0.1 6.3t0.0 6.9+0.1 7.1+0.1 7.2¢+0.2 7.6£0.1 7.80.1
C.V. 0 1.1 0.6 0.8 1.7 25 1.8 1.1
C 0 1.9 2.8 3.4 3.9 4.3 4.5 6.0
0 1.9 2.7 3.4 3.9 4.2 4.4 5.4

Mean + S.D 0.0+0.0 1.9+0.0 2.8+0.1 3.4+0.1 3.9+0.0 4.2+0.1 4.4+0.1 5.7+0.4
C.V. 0 0.4 1.9 1.7 0.8 2.3 1.4 7.8
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14~ 3R H - RBEUAI RS TR AR TR S

FRIpRIRE R R A0 (%)

Time (min) 0 30 60 90 120 150 180 360
0 2.5 4.5 5.8 6.6 7.9 8.7 9.5
A Rz 0 2.5 4.2 5.4 6.4 7 8.3 9
0 2.8 4.8 6.1 7.2 7.8 8.1 9.5
Mean+S.D. 0.0+0.0 2.6+0.2 4.5+0.3 5.8+0.3 6.7+0.4 7.6+0.5 8.4+0.3 9.3+0.3
C.V. 0 6.8 6.1 5.7 6.3 6.4 3.2 2.8
0 2.5 3.6 4.9 5.8 6.7 1.2 9.1
B &t 0 2.7 3.8 4.2 5.3 6.1 7.2 9.7
0 2.8 3.1 4.2 5.4 6.1 6.8 8.9
Mean+S.D. 0.0+0.0 2.7+0.2 3.5+0.3 4.4+0.4 5.5+0.3 6.3+0.3 7.1+0.3 9.2+0.4
C.V. 0 5.8 9.6 8.4 5.4 S 3.6 4.7
C A 0 2.5 4.2 4.8 5.7 6.3 6.5 7.8
0 2.8 4.7 9.5 6 / 7.3 8.6

Mean+S.D. 0.0+0.0 2.6+0.2 4.5+0.4 5.1+0.5 5.8+0.2 6.6+0.5 6.9+0.6 8.2+0.6
C.V. 0 7.1 8.0 9.8 4.0 7.8 8.2 7.4
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# 15~ £ %0 HE> ;‘%ﬁ’"ﬁﬁé‘?ﬂﬁ#ﬁi% KB R R %
80°C rdZ P ¥
(%) mean + S.D. C.V.
R 50 0 30 60 90 120
7.6 0.7 0.1 0.0 0.0
A 7.1 0.5 0.3 0.4 0.0 7.5+0.3 4.0
7.7 1.1 0.2 0.3 0.0
7.9 0.2 0.2 0.0 0
B 7.9 0.4 0.2 0.2 0.0 7.9+0.0 0.2
7.8 0.3 0.2 0.0 0.0
7.7 0.1 0.1 0.1 0.0
C 7.8+0.1 0.9
7.8 0.2 0.2 0.1 0.0
216 2B B1VE 2 R EUARIEZ R ERI LR %
80°C e d2 &
(%) mean+ S.D. C.WV.
B 5 0 30 60 90 120
7.2 0.1 0.1 0.0 0.0
A 7.6 0.7 0.7 0.5 0.0 7.4+0.2 2.8
7.4 0.7 0.6 0.0 0.0
7.2 0.5 0.1 0.0 0.0
B 7.0 0.3 0.2 0.0 0.0 7.0+0.3 3.7
6.7 0.2 0.2 0.0 0.0
4.2 0.6 0.5 0.3 0.0
C 4.0+0.2 5.8
3.9 0.6 0.4 0.2 0.0
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217~ 2 @S P S RBAANE T RER TS

80°C /L 5 B

(%) mean+ S.D. C.WV.
R 50 0 30 60 90 120
8.5 0.9 0.6 0.0 0.0

A 8.9 0.4 0.0 0.0 0.0 8.8+0.3 3.1
9.0 0.4 0.2 0.0 0.0
9.2 0.2 0.2 0.0 0.0

B 9.3 0.5 0.0 0.0 0.0 9.4+0.2 2.2
9.6 0.4 0.0 0.0 0.0
7.6 0.9 0.4 0.3 0.0

C 7.8+0.3 3.5
8.0 0.6 0.3 0.3 0.0

#1873 fv HE 2 RGUNE £ BRR%k %S (ppm)

Bhetic BE & As(®) Cd(4%) Hg(k) Pb(4)
A-1 <10.0 0.10 ND ND 0.37
A-2 <10.0 0.08 ND ND 0.18
A-3 <10.0 0.07 ND ND 0.30
i B-1 <10.0 0.61 ND ND 0.74
- B-2 <10.0 0.62 ND ND 0.84
B-3 <10.0 0.50 ND ND 0.70
C-1 <10.0 0.09 0.12 ND 0.20
C-2 <10.0 0.08 ND ND 0.47
a-1 <10.0 0.25 ND ND 0.13
a-2 <10.0 0.20 ND ND 0.14
a-3 <10.0 0.17 ND ND 0.17
b-1 <10.0 0.14 ND ND 0.32
S b-2 <10.0 0.20 ND ND 0.40
b-3 <10.0 0.22 ND ND 0.37
c-1 <10.0 1.09 ND ND 0.26
c-2 <10.0 0.72 ND ND 0.30
c-3 <10.0 0.81 ND ND 0.15
P FELR Y FRGYCFEC UM EB Y TR RELR D0

ppm 2 5 B 3ppm 2T 5 4 0.5 ppm 2T 5 & 0.5 ppm 2T 5 4 10 ppm 2T e
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219 7 A EPE S RGHUAE & hkks* (ppm)

B itk 2f 4% As(®) Cd(4) Hg(Xk) Pb(4:)

A-1 <10.0 0.09 0.12 ND 0.20
A-2 <10.0 0.09 0.14 ND 0.19
A-3 <10.0 0.07 0.1 ND 0.25
1 B-1 <10.0 0.12 ND ND 0.49
B-2 <10.0 0.17 0.08 ND 0.65
B-3 <10.0 0.15 ND ND 0.68
C-1 <10.0 0.05 0.1 ND 0.21
C-2 <10.0 0.05 ND ND 0.47
a-1 <10.0 0.29 0.08 ND 0.77
a-2 <10.0 0.10 ND ND 0.60
a-3 <10.0 0.27 ND ND 0.54
b-1 <10.0 0.53 0.1 ND 0.24
a3 b-2 <10.0 0.41 ND ND 0.32
b-3 <10.0 0.48 ND ND 0.39
c-1 <10.0 0.25 0.07 ND 0.55
c-2 <10.0 0.35 ND ND 0.40
c-3 <10.0 0.40 ND ND 0.36

IV FHFLR SR FRGAHC A E WA R RV SR RE £ 30
ppm 2T ;5 & 3ppm 2T 5 48 0.5ppm 2 5 & 0.5 ppm 2T 5 45 10 ppm 12 e
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%20~ % g B2 OREEA L £ B % % * (ppm)

Bpci e BE &% As(#) Cd(4) Hg (k) Pb(4)

A-1 <10.0 0.17 ND ND 0.13
A-2 <10.0 0.29 ND ND 0.28

A-3 <10.0 0.25 ND ND 0.20

i B-1 <10.0 0.61 ND ND 0.45
- B-2 <10.0 0.58 ND ND 0.20
B-3 <10.0 0.47 ND ND 0.36

C-1 <10.0 0.05 0.1 ND 0.21

C-2 <10.0 0.05 ND ND 0.47

a-1 <10.0 1.39 ND ND 0.45

a-2 <10.0 0.85 ND ND 0.36

a-3 <10.0 0.50 ND ND 0.41

b-1 <10.0 0.93 ND ND 0.54

= B b-2 <10.0 0.80 ND ND 0.42
b-3 <10.0 1.07 ND ND 0.39

c-1 <10.0 0.25 0.07 ND 0.40

c-2 <10.0 0.31 ND ND 0.48

c-3 <10.0 0.51 ND ND 0.34

P FELAGEH FRGHECAECWUMIEANVSAFTLE S RE £ K30
ppm 27 ;& 3ppm T 5 45 0.5 ppm T &k 0.5 ppm 2T 5 4L 10 ppm 12T e
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2214 Al B EGEUMKL b RS

W MEakA Rk

By Rt X PR 4R R ]
i R i (CFUIQ) 7% 7 &
A-1 5.6x102 ND ND
A-2 ND ND ND
A-3 ND ND ND
i B-1 4x102 ND ND
- B-2 6.5x102 ND ND
B-3 ND ND ND
C-1 ND ND ND
C-2 ND ND ND
a-1 2.0x10! ND ND
a-2 7.0x10! ND ND
a-3 ND ND ND
b-1 ND ND ND
S b-2 ND ND ND
b-3 ND ND ND
c-1 1.5x10! ND ND
c-2 ND ND ND
c-3 ND ND ND

L FEARGHHY FRGHE 2 E WA RN T LNE M2 PR R
#10°cfulg T 5 < BRSO FT kA
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%2225 R R1VE S RpAAE PR %S x

CERI S ROE

P BE Lyum ey
(PR ACE e (CFUIQ) 7% 7 &

A-1 1.7x10? ND ND

A-2 3.6x102 ND ND

A-3 ND ND ND

i B-1 2.6x102 ND ND

B-2 3.7x102 ND ND

B-3 ND ND ND

C-1 ND ND ND

C-2 ND ND ND

a-1 1.5x10° ND ND

a-2 ND ND ND

a-3 ND ND ND

b-1 1.5x10* ND ND

=~ [ b-2 ND ND ND

b-3 ND ND ND

c-1 ND ND ND

c-2 ND ND ND

c-3 ND ND ND

P FELR SR BRI WA ER R TR (PR
#10°cfulg T < BRSO ET E e
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2023 A e B R UAE B S

L IER AR ¥ S

R R #ic < 5 4% N
(R ICER (CFUIQ) 7% 7 7]
A-1 2.3x102 ND ND
A-2 1.8x10? ND ND
A-3 ND ND ND
i B-1 3.8x10? ND ND
B-2 2.6x10° ND ND
B-3 ND ND ND
C-1 3.1x10? ND ND
C-2 ND ND ND
a-1 ND ND ND
a-2 ND ND ND
a-3 7.0x10* ND ND
b-1 ND ND ND
< P b-2 ND ND ND
b-3 ND ND ND
c-1 ND ND ND
c-2 ND ND ND
c-3 ND ND ND

IV FELRESH BRI WA ER NPT LR PR
#10°cfulg T 5 < B FE PN ET e
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Number: CCMP102-RD-114

Effect of Qi-tonifying Chinese Herbal
Products for Treatment of Allergic Rhinitis,

a Double-blind, Randomized Control Trial
(2-2)

Yang Sien-Hung
Chang Gung University

ABSTRACT

Allergic rhinitis is an important disease in Taiwan and accounts for 20%-30%
incidence rate. Symptoms relapsing and impairment in quality of life still concern
allergic rhinitis patients though many managements have been developed for symptom
control. Qi-tonifying Chinese medicine, which is thought to have an important role in
allergic disease on traditional Chinese medicine’s viewpoint is able to regulate the
human immunity. However, the therapeutic effects and underlying pharmacological
mechanisms still remained unclear. .

By using a randomized, doubleblind, placebo-controlled clinical trial design, the
study try to assess the efficacy on symptom relief allergic rhinitis and immune
modulation of Bu-Zhong-Yi-Qi-Tang with a 2-months treatment course. In this study,
120 allergic rhinitis patients aged from 20 to 50 years will be enrolled, and will be
randomly allocated in placebo and treatment group, 60 subjects in each group.
Bu-Zhong-Yi-Qi-Tang, 2mg each time, three times a day, with placebo medicine will
be given in these two groups. After 2-month treatment course, allergy-related
cytokines, such as IL-10, IL-12 and IgE levels, CD4/CD8 ratio will be examined along
with symptom severity assessments. Currently, a total of 111 subjects were enrolled in
this study during the first trial period; 75 female and 36 male. Among them, the
average age was 30.5 years. After treating with Qi-tonifying Chinese medicine (or
placebo) for 60 days, the nasal symptom relieved with improving sense of fatigue.
Additionally, about the life quality, the restricted activity, body health, vitality, social
capability and mental health improved significantly after treatment. However, the
results of comparing outcome between experimental and placebo group are still
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needed to prove the effectiveness of herbal medicine.

Keywords: allergic rhinitis; Qi-tonifying Chinese medicine; clinical trial;
immunemodulatory
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Scoring of nasal symptoms proposed by Okuda et al.

Scoring of sneeze:

0: No sneezing attack

1: The number of sneezing attack is 1-5

2: The number of sneezing attack is 6-10

3: The number of sneezing attack is over 11

Scoring of rhinorrhea:

0: No nasal blowing

1: The number of nasal blowing is 1-5

2: The number of nasal blowing is 6-10

3: The number of nasal blowing is over 11

Scoring of nasal obstruction

0: No nasal obstruction

1: Nasal obstruction without mouth breathing

2: Nasal obstruction with sporadic mouth breathing
3: Nasal obstruction predominant mouth breathing

B RIEE LY SR <

TR Ak iT L %= x 100

i A e

v

4 EEFE 4 5 SF-36 0 kAR AF R & visual analogue scale

VAS_1

VAS_2

VAS_3

["How much influence does fatigue have on your daily life (the everyday life at home and at

work) and on your relationships?

no influence at all a lot of influence*

1 How much influence does fatigue have on daily activities, like grooming and dressing etc ? |

no influence at all a lot of influence*

How much influence does fatigue have on household or occupational activities?

no influence at all a lot of influence*

* Lines

are 100mm
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(specific gravity of 1.077) 3.« ¥ ¢ 3w (300 X g) 25 4 48 > 2R {2
BBt 2 K2 B Pk v R GTRCY R R ey F i d i
3 0 L AF = = - 1%bovine serum 7 RPMI-1640 7% i% 13
& 2x10%ells/ml o 53— # A3 T # = 3% » # MNC % * Petri
dishes ** 5%CQ2air » 37°C # ¥ % — -] ¥ » j¥_Petri dishes = B~
= 3k {4 # H &1 Nylon-wool column # "f B = 5ko V* LAY e
o Hpiskfos T spRgER R E G 1% bovme serum
RPMI-1640 % % ﬁr‘ﬁ = 2x108cells/ml &% % -
3. Mitogen-stimulated ¥ +:3f 2 i = 32 % L T SR
WHNHE PR FRA 23> — 34~ 045ml 0 10%
FBS-RPMI 4= 0.05ml 3 PHA (Spg/ml) » ¥ — » ¥ 4c » 0.45ml

10% FBS-RPMI % & #3413 o ;R i B *+ 37°C » 5% CO2-95% air
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TR A& 48] PRI 4o (300g)B~ F ik 0 B AT-20C T K o

4, w F ¢ w2 ® SICAM-1-1L-8 > PGE2 > LTC4 % & | =_: P
mELISA kits (Quantikine, R&D System, Minneapolis, MN, USA
VL% E A A 472 (ELISA)RI 2% v2 3k b e @ 2 SICAM-1
IL-8 » PGE2 2 LTC4 ek & -

5. X% g% (IL-4 ~ IL-5 ~ IL-10 ~ IL-13 ~ IFN-y) ek B Pl 2t LR
ELISA kits (Quantikine, R&D System, Minneapolis, MN, USA)
f% % 4 % & 7.2 (ELISA)R| T4 # % &% 7 Mitogen-stimulated ¥
Pk ok T sk & 1 g o

6. B2 K w5 P T

LM R B AT 2%PBS Bk ¢ ik Ll Gl fFfE R

¥4 A ¥ 4°C 2 Ficoll-paque & 4:3 21t G|R & 5 & *¢
50mL 3 ¥ - {8 -4k & 2 2000rpm 2 4 i & 40 A 48
;gv_)i Ww4FT 16-18C > B P K 2 HFip & 15mL PBS
BOE A 50mL g R 37 C2qkip? £ 7 1800rpm
A 25CI%\» B 8448 0 Hizg 15mLPBS ik s £
o s x> A2 F PBMCs 2c*t 7 3 5mL RPMI 2 T25 &
SR A S ] PF o B A F 2 e B F N EN L e A
BB K Fmie g AW T T mie 4T S E L
wre Pl % % 5mL RPMI ~ 800unit/mL GM-CSF
500unit/mL IL-4 2.8 &% ® > %37 % o I % {8 % LPS
(10mcg/mL)#4c » 2 & = 48 ] pF > B AR K w5 S
B3l 8 o & B R 0 ELISA 2 & 47 IL-10 & IL-12

3%

(M)F# A FRMToE + %% (mean + SEEM) 4
T i? i# % 7] student’s test % Ap B 3t o 0 P E )
L

i3
ar

2
B AR °

A Y sk 2Ll L
N el -/l.«? —
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Table 1. Baseline characteristics of placebo and CHM group

ZRAERE | i e
N=55 N=56 p-value

Sex (F/IM) 33/22 42/14 0.227
Age (mean, SD, in years) 29.29, 7.67 31.63, 8.30 0.127
Smoking 2 2 0.716
Asthma 3 5 0.798
Atopic dermatitis 8 10 0.527
Withdraw 5 1 0.113
IgE (mean, SD) 420.22,772.11 | 320.00, 434.60 | 0.400
Okuda(mean, SD) 3.81,1.85 4.24,2.20 0.310
VAS-& p ZE# %k 5 (mean, SD) |4.5,3.1 5.32,2.92 0.173
VAS-p % & F E R R 3.2,32 29,31 0.564
(mean, SD)

VAS-p % 1 T % g (mean, SD) |5.0, 3.2 5.3,3.2 0.561
SF36-£ 48 # &t (mean, SD) 93.6, 7.84 915,104 0.229
SF36-7# # = *Y(mean, SD) 81.4,34.1 74.6, 33.5 0.291
SF36- 2 %2 % J§ (mean, SD) 79.8,20.9 77.1,17.3 0.470
SF36-p 4 # & (mean, SD) 62.0, 19.0 60.5, 18.2 0.669
SF36-# # % (mean, SD) 60.1, 16.0 55.3,17.6 0.138
SF36-4+ ¢ # iy (mean, SD) 79.9,16.2 78.3,15.5 0.618
SF36- 1+ % =% *Y(mean, SD) 38.8,17.3 32.4,20.9 0.085
SF36-+ 32 i & (mean, SD) 72.3,12.2 68.3,15.1 0.133

20




Table 2. Comparisons of symptom severity between placebo and CHM group at

endpoint (day 60)

Placebo CHM
p-value
N=55 N=56
IgE (mean, SD) 430.22, 784.30 | 335.60, 482.08 | 0.452
Okuda(mean, SD) 2.85 2.38 3.14. 1.95 0.541
VAS-5 p % s gk i
FEER R 3127 35 27 0.482
(mean, SD)
VAS-P ¥ & 2 s 6o i
PACREEREE 1,0 00 1.9,2.2 0.871
(mean, SD)
VAS-p # 1 ik i
PR TR R 2.9 29 35 2.9 0.332
(mean, SD)
SF36-% 45 i (mean, SD) | 96.6, 24.1 90.8. 15.0 0.160
SF36-i # % ' (mean, SD) | 93.1, 40.6 85.7 29.3 0.309
SF36-& 487 % (mean, SD) | 83.1,16.8 80.0. 20.3 0.414
SF36-7 ¥ i & (mean, SD) |66.1,17.7 65.6. 19.0 0.900
SF36-i 4 & 7o (mean, SD) | 65.1, 16.0 61.9 16.7 0.347
SF36-i ¢ # i (mean, SD) | 83.4, 15.2 81.4. 14.0 0.496
SF36-14% £ *T (mean, SD) | 42.6, 15.9 36.1. 18.4 0.068
SF36- T2t & (mean, SD) | 73.3, 14.3 715 15.1 0.554
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Table 3. ;& f 71 BUaR T 15 BRORKE R AR Z 4 SR TEN

Paired Samples Test

Paired Differences Sig.
Mean | 95% Confidence Interval of | (2-tailed)
the Difference
Lower Upper

Pairl |IgEL - IgE3 -15.4345 -55.9731 25.1040 449
Pair 2 Okudal - Okuda8 9762 .3549 1.5975 .003
Pair3 F11-F13 -.1963 -.7650 3724 492
Pair4 F21-F23 -.6880 -1.3205 -.0555 034
Pair5 F31-F33 .0245 -.3300 3789 .890
Pair 6 SF361physical - 51020 -2.96150 3.98191 .769

SF363physical
Pair7 SF36lact - SF363act -10.2042 -17.37270 -3.03547 .006
Pair 8 SF361pain - SF363pain -3.06122 -8.57238 2.44993 270
Pair9 SF361health - SF363health | -4.81633 -9.39921 -.23345 .040
Pair 10 SF361vital - SF363vital -7.55102 -10.62738 -4.47466 .000
Pair 11 SF361social - SF363social -3.06122 -7.84081 1.71836 204
Pair 12 SF36lemotion - -3.06122 -10.08567 3.96322 .385
Pair 13 SF361psycho - -3.59184 -6.42799 -.75568 014

SF363psycho
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CD4

—&— postive
—O— placebo

38 4
” rgﬂv # f@s‘ ¢ ;«1%5‘ 4
Postive Placebo
CDA Do inme |somu |ioms | iomd |om i
mean 3391 | 3521 | 36.16 | 3588 | 35.18 | 34.86
sem 0.90 0.97 0.99 1.26 1.36 1.51
p-Value 0.058 | 0.004 0.781 | 0.727
CD8
—@— postive
—O— placebo
36 1~
35
§33-
30 T T T
T R A ey PIsy - P
Postive Placebo
CD8 o inme |somu |ioms [ iomd |om i
mean 32.25| 32.65| 32.81 3394 33.87] 32.89
sem 1.12 0.99 0.98 1.24 1.58 1.44
p-Value 0.521| 0.239 0.773] 0.334
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IL-10

—&— Postive
—O— Placebo

~ 600
E
200 A
. o o s
Postive Placebo
W10 i [snm e o [soms [ing e | oo
mean | 306.93 | 541.22 | 439.56 | 230.28 | 190.50 | 212.59
sem 56.78 | 125.31 | 134.43 | 49.24 | 38.00 | 56.69
p-Value 0.018 | 0.802 0.777 | 0.586

Fig2. B3 kme 2 4 IL-10 2 kB 8 1L
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IL-12
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e 18
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SR 54
/r"}%f B4

i
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5.04

7.955
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3.48
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2.88

3.12

0.40

0.25

0.33

p-Value

0.044

0.116

0.373

0.333

Fig3. #FRfmre &2 4 IL-12 2 k& % 1
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9.6 q

9.4 A

9.2 A

concentration(pg/ml)

8.2 A
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8.4
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L]

IL-4

—e— Postive
—O— Placebo

:

e e

ey e
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Placebo

IL-4
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Sh R 44
/r"},%"f I~

e e

NN = A
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mean

8.24

8.63

8.59

8.82

8.95

8.95

sem

0.34

0.34

0.40

0.48

0.42

0.38

p-Value

0.722

0.739

0.396

0.473

Fig 4. w22 IL-4 )k R P2
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25 ~

20 1

concentration(pg/ml)

15 A
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—&— Postive
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Sk 1k
e 18
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iR 24
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e

NN = A
/r"}%'f I~

mean
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IL-10

—e— Postive
—O— Placebo

1800 -+
1600 4
~— 1400 -
E
\§;1200-
% 1000 A4
§ 800 -+
600 -+
400 T T T
o g o 18
Postive Placebo
IL-10 ool U U e
e | o | pkis o | ek P | Inkis
mean |1431.71| 886.87 |1207.60|1098.71| 643.95 | 697.19
sem 198.37 | 151.59 | 208.79 | 245.79 | 117.49 | 130.27
p-Value 031 227 .036 123

Fig 6. 4w jic® 1L-10 ik B ip] 7
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IFN-y

—e— Postive
—O— Placebo

£
’ iérl,lg% Exl m/,%‘ ¢ /rl%* s
Postive Placebo
IFN-GaMM3| st i e [vagprs | inmew | somd | oo 14
mean 538.05 | 275.07 | 337.02 | 652.60 | 257.35 | 179.98
sem 148.27 | 88.39 | 110.65 | 225.81 | 85.15 | 72.36
p-Value 182 112 .086 .066

Fig 7. ‘m#e jc% IFN-y ek BB %
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IL-13

—&— Postive
—O— Placebo

80 -

70

£ o !

30

” m;@# kL m% ¢ mf%‘ is

Postive Placebo

B3 ms Liome (e | ioms |omd [ions
mean | 62.25 | 47.75 | 4491 | 3391 | 39.63 | 39.75
sem 14.17 5.08 4.05 4.55 8.16 6.49
p-Value 615 046 .833 678

Fig 8. im®s i 1L-13 ik B B %
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PGE2

—e— Postive
—O— Placebo

1800 ~
1600 -
~— 1400 -
£
£ 1200 -
% 1000 -+
8 800 -
600 -+
400 T T T
Postive Placebo
PGE2 T ; Y o ; Y
e pIeg) e ts o e e ey A
mean 729.86 1081.58 946.70 1367.46 917.26 860.25
sem 84.34 144.10 132.96 368.83 148.28 148.24
p-Value .016 .254 .397 .074
Fig 9. F‘%’ P My w3k A4 PGE2 2ok B p T
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LTC4

—e&— Postive
—O— Placebo

120
110 + r
g 100 H
g
g w0 1
§ 80 I *
70 1 i B
60 — . .
T A o ¢ o R 18
Postive Placebo
LTC4 S - Sy o - -y
JETEH] JEE JEET% JETEHT] JEE T JEIEE
mean 90.51 76.76 81.59 91.68 84.77 98.14
sem 6.95 7.75 8.82 18.76 18.24 17.48
p-Value .035 .382 552 272

Fig 10. P‘g Pt w3k A 4 PMN 2 LTC4 k& B 2
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IL-8

—&— Postive
—O— Placebo

1060 A~
1050 A
~— 1040 -
£
£ 1030 - *
% 1020 A
§ 1010 -
1000 A
990 T T T
Postive Placebo
T | ek | aRie | e | ok | ok
mean 1046.20 | 1036.02 | 1019.72 | 1007.36 | 1005.79 | 1008.49
sem 5.87 7.50 7.44 12.21 7.30 7.63
p-Value 329 .016 .866 400

Fig 11 % ¥ 16 i st A 3 IL-8 kR iRl
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SICAM-1

—e— Postive
—O— Placebo

§ o | ,
0 /r’}%l"‘ kL mJ,’%;‘ ¢ ‘ié‘v‘),%f is
Postive Placebo
SICAMAL s | sspee | some | somm | iome | o
mean | 672.96 | 622.96 | 570.38 | 600.27 | 558.10 | 511.22
sem | 5371 | 5491 | 57.35 | 86.79 | 6654 | 5457
o-Value 199 | .036 868 | .338

Fig12. * ¢ 16 & 7k & 2 SICAM-1 k& % i
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3 3

4 2

5 1
Ware, Snow , Kosinski.(1993)
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BEHEE NEEX Y REIE me% D EE
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BE%ERE 7+8 2 2 12 10
HEB®E 1+11a+11b+11c+11d 5 5 25 20
SEOMR 9a+9e+9g+9i 4 4 24 20
#HEIhEE 6+10 2 2 10
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MPRABOEE) SRR A & (L3 EP303C-201)

LRSS Lk

& % H B LR L T3
R bl 2
P s et
¥ ¥ % 602.0 mg + 15% 604,95 mg
¥ ¥ £ R X% FHET £10% 5925~ 6184 mg
MO R R M F 154334 30 5758 919" ~ 15°44"
#£ OB =R % =120% 4.14%
] 3 @ = 60% 3.00 %
®Fr 34 K9 =20% 0.11%
w8 N Rk W 2 380% 42.11%
L T Z 39.0% 4463 %
w € 2 A = 30 ppm <30 ppm
& KR Glycyrrhizin 0.97-2.90 mg/Cap. 1.54 mg/Cap.
Ferulic acid 0.04~0.12 mg/cap. 0.05 mg/Cap.
$ (Pb) = 10.0 ppm ND
¢4 AR S ::'C*d)so.sm <0.16 ppm
% e g) = 0.5 ppm ND
@4 (As) = 2.0 ppm ND
#1 (Cu) = 20 ppm 1.25 ppm
mi@st =10°CFUq 4.9x10° CFU/g
o 6 S A M8 = 10" CFUg 2.0x10' CFU/g
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® M | AW Rad(e e T
AIIRHR R s (25g) ENT
ES I LS RES: 2 T K
T EES S Aflatoxin B, = 2.0 ppb ND
4 % | Aflatoxin (B+By+G+Gs) = 4.0 ppb ND
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Number: MOHW103-CMAP-M-114-000420

Establishment and Integration of Chinese
Medicine and Western Drugs Interaction
Database in Taiwan

Su-Yu Chien
Changhua Christian Hospital, Changhua

ABSTRACT

Background:

Chinese medicine had been widespread use in Taiwan. According to the analysis
from National Health Insurance, Chinese medicine visits accounted for about 15%
outpatient visits in Taiwan. An integration of the traditional Chinese and Western
systems of medicine has begun in multiple therapeutic fields, especially in chronic
disease. However, the combination of Chinese and Western drugs, not only improves
the therapeutic efficacy, but also, sometimes, leads to unpredictable adverse drug
interactions. Lack of sufficient safety and efficacy evidence is a big hurdle in current
practice. A few health care institutes have ability and resource to establish Chinese
medicine and Western drugs interaction database. Therefore, it’s urgent to develop a
clinically practical and evidence-base national drug interaction database for
practitioners.

Aim:
To establish Taiwan Chinese medicine and Western drugs interaction database.

Through this database, we can provide practitioners for interaction on-line checking,
and data can also be integrated with HIS in hospital.

Method:

There are eight key steps in this study: (1) conduct a systemic literature search,
including PubMed, Cochrane review, Natural standard,Western- Chinese medicine
drug interaction database (2) decide the extent of investigation (3) invite experts in
related fields and hold an expert committee (4) standardize the intent and form in
database (5) establish a study work group (6) write manuscript and collate (7) integrate

3



and formulate the Chinese medicine and Western drugs interaction reporting form .In
the first year, drugs for cardiovascular (CV) disease are our major target. With the
concern of the representativeness of animal studies and invitro studies, we will include
only human studies.

Result:

According to our study design, 183 western medicines for cardiovascular disease
(including HTN, DM, dyslipidemia and anti-thrombotic agents) were defined as our
target drugs. After systematic studies review, we initially found 21 CV drugs may
interact with Chinese medicine (50 interaction pairs). We hold expert committee
meeting to discuss the intent and form in database and make standardization. The our
study work group complete the manuscript, and then another study work group to
collate the appropriateness of content, and decide whether the pairs can be inputted to
the final drug interaction database.

Discussion:

After systematic review, we found interesting phenomenon, some Western
drug-Chinese drug pairs which previously are considered having major interactions,
actually no sufficient evidence to support the interaction, ex. danshen-warfarin,
ginseng-warfarin. In the future, we may need to initiate a large national observational
study to evaluate the real impact of interaction.

Keywords: Chinese medicine, Chinese medicine and Western drugs interaction,
database
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LT RRFRLEHR G

) Drug-Interaction
UpToDate Micromedex Stockley’s book
facts book
oM ER2F | M- R A - BRI
& F B EEP * I PR A
v F
Y& FZ:howto | &&F = % & Severity % E
respond to the Documentation
interaction data A 1~5 &
X (Avoid ex. Rating 1:
combination) Severity: Major;
D (Consider Documentation:
therapy suspected or >
modification) Rating 5:
C (Monitor Severity: Minor or
therapy) any;
B(No action Documentation:
needed) possible or unlikely
A(No known
interaction)
Major g Major 3% & 24X 4 i | Avoid
effects may result | Contraindication | 3 Significant
in death, # b e pE# * 3% | The effects are Potentially
hospitalization, Ui potentially Doubt
permanent injury, | F<£ Major life-threatening or No interaction
or therapeutic iefitp 3 i¥* ¥ | capable of causing
failure it B % 4 & 4el& | permanent damage
Moderate TR %5 B Fe® 11 | Moderate 5 &
medical FCRELKRE |-k Al
intervention needed | i LR o The effect may cause
to treat effects ® % Moderate deterioration in a
Minor izfiip 3 % ¥ | patient’s clinical
effects would be iv $ 34 £E | status. Additional
considered foldd 7 & %5 F Few | treatment,
tolerable in most B hospitalization, or an
cases; no need for | #33 Minor extended hospital
medical ipfatp 3 T * H#- | stay may be
intervention LTk <% o | necessary.
Z IR 5 ¢ 3EH | Minor 7 B 585 R
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Drug-Interaction

regarding the

well-documented

ranges

UpToDate Micromedex facts ook Stockley’s book
el EH HEF | %
N E AR 0 e | The effects are
- 4% 7 & W | usually mild;
EL consequence may be
bothersome or
unnoticeable but
should not
significantly affect
the therapeutic
outcome. Additional
treatment is
A 4 Unknown usually not required.
* &
T g | G FF e v | F 4F 2 possible| 7 4 2 _mechanism 3 4 T_mechanism
i ¥ % discussion | mechanism A i
e g st o | EAEP B A
o T A
# PK & PD # 9
~ 1,? The Reliability < 2 Documentation Describe the
Rating 4 4% Excellent (the confidence that | weight of evidence
(The Reliability “f:”r P 7 P FEFE | @N interaction can behind the
Rating providesan | = 7 4p 3 {8 % occur)_ interaction on the
. = Established .
indication ERCN . patients. Category
2 15 Good Proven to occur in

volume and nature
of reports used to
create the
interaction
monograph)
EXCELLENT:
multiple RCTs; OR
single RCT plus >2
case reports
GOOD

single RCT plus <
2 case reports
FAIR

> 2 case reports;

]é‘. ;
g& y < ]
Boh YR e 2
;f;» o

4 z= Unknown
X 4o

studies

Probable

Very likely but not
proven clinically
Suspected

May occur; some
good data; needs
more study
Possible

May occur; but data
are very limited
Unlikely

Doubtful; no good
evidence of an

altered clinical effect.

from ”extensive to
severe to
theotherical,

weak”.
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Drug-Interaction

UpToDate Micromedex facts ook Stockley’s book
OR < 2 case reports
plus other
supporting data;
OR a theoretical
interaction based
on known
pharmacology
POOR
< 2 case reports
with no other
supporting data
7wy & 3 | ** Discussion ## »*+  Literature 4§ | >* Discussion f§ == ¢ | 4~ % clinical
o AR B | o BTN | B AP ER N | evidence 2
Ea- B2 F HEa-BE23F | 3F&E- K235 | experimental
oo e 3R o ATt 3 ¥ - fF | A o evidence
Summary : #§ &
SRl W
ToAv bR aE
# -
Onset & At % Rapid ~ % Rapid ~ Delay - Kot
Delay » e & % % | Rapid : 24 /| pFph
Delay : 7 #c= & #
L I e
BN | e RS RS O
Reference | it e R E# | Wt fe £#E | ) d R
s Fead
H s ¥ = | Interacting
Category Members

Sk Rty
i 27 4

ex. strong CYP3A4
inhibitor
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5! | s 57 mrr | ngEms

< 3 &% 3 & (Warning) :

23k J2 > 3¢ (Management) :

2 3 1% #+4](Mechanism) :

TR R 4 (Reliability rating) :
[ ]4 4% Excellent [ ]2 4+ Good [ |- % Fair [ ]# & Poor

Jﬁ;‘“ =38P % % & 1B %3 Lexi-Interact™2Z Micromedex 2.0 % 3 & #*

L. t’?“%'?f« g
2. ¢ &2, d@;\;/,,\;\g_\;)g,(g@%;\ﬁ;i’E'J:%wgw%l%iﬁé 2)
3. BcE & 4~ #(Severity)
e R P
Major W= s AAMBT R L AR LT
Moderate T ERBTEN O FEENFRA o
Minor ARHFREPEL SV AL A B ERA ~ -
Unknown A AT~ ELVFAR o

4. < v J12(Reliability rating) :

TR E o VAT R E 2 A 2 phap L 2 2 enfp ik o

k] o
Excellentiifﬁ )3 il L2 B RCT By T - T é._o
Good 24+ 1% RCTHM 23 %% 5o
: , 25 1R non-RCT 2 $FRPEF T 83 5 2 3t
Fair - #x ’
Casereports 78 = 3 iT% 3 4 o
1 ] Casereport v 824 H i #7 5 FAL > fe g
Poor # i P Fo 1 7 3

LEFRIT AT 3 4
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5.k *% & % (Risk rating):

SN P
1 Nl I
2 TR HE S BELAAEHE M REER
3 B % R A
4 * IR F W Rl
R EBITEL R LY ERERAANE ERRAE
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Stockley's PubMed | =
book £ % | PubMed o
I8 ATC e R N WEx 8| T
~ code A5 Name g4 %ﬁi——? #® sEe |y
B3I | FEk . %
iT# ]‘ﬁa*ﬁ
1 | CO7ABO04 | Beta blocker acebutolol 3 0 0
2 | CO7TAAO01 | Beta blocker alprenolol 0 0 0
3 | CO7ABO3 | Beta blocker atenolol 8 0 0
4 | CO7ABOS | Beta blocker betaxolol 0 0 0
5 | CO7ABO7 | Beta blocker bisoprolol 1 0 0
6 | CO7TAALS | Beta blocker carteolol 1 0 0
7 | CO7TAGO2 | Beta blocker carvedilol 6 0 0
8 | CO7ABO09 | Beta blocker esmolol 0 0 0
9 | CO7AGO1 | Beta blocker labetalol 0 0 0
10 | CO7ABO2 | Beta blocker metoprolol 15 0 0
11 | CO7AAQ3 | Beta blocker pindolol 3 0 0
12 | CO7AAOQ5 | Beta blocker propranolol \/ 44 2 2
13 | CO7AAQ7 | Beta blocker sotalol 4 0 0
14 | CO7AAQ6 | Beta blocker timolol 4 0 0
15 | CO8CAO0l1 | CCB amlodipine 10 0 0
16 | CO8CA12 | CCB barnidipine 0 0 0
17 | CO8CA15 | CCB benidipine 0 0 0
18 | C08DBO1 | CCB diltiazem \/ 23 1 1
19 | CO8CA02 | CCB felodipine \Y/ 6 3 2
20 | CO8CAO03 | CCB isradipine 1 0 0
21 | CO8CAQ9 | CCB lacidipine 1 0 0
22 | CO8CA13 | CCB lercanidipine 0 0 0
23 | CO8CA04 | CCB nicardipine 4 0 0
24 | CO8CAO5 | CCB nifedipine \Y/ 71 3 3
25 | CO8CAO06 | CCB nimodipine 50 0 0
26 | CO8CAOQ7 | CCB nisoldipine 10 0 0
27 | CO8CAO08 | CCB nitrendipine 10 0 0
28 | CO8DA01 | CCB verapamil 89 0 0
RAS system .
29 | CO9AAO07 benazepril 18 0 0
(ACEI)
RAS system .
30 | CO9AA01 captopril 17 0 0

(ACEI)
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Stockley's

PubMed | %
book £ 4 | PubMed . %
b1 ATC o ¥E B | iF
) L g Name Py E | Meziy o .
=< code N o g iE fie +
PRI | FH B ¢ %"
ks ]‘ﬁa*ﬁ Fo
RAS system i )
31 | CO9AA08 cilazapril 1 0 0
(ACEI)
RAS system .
32 | CO9AA02 enalapril \/ 14 1 1
(ACEI)
RAS system . .
33 | CO9AA09 fosinopril 13 0 0
(ACEI)
RAS system o i
34 | C0O9AA1L6 imidapril 1 0 0
(ACEI)
RAS system . .
35 | C0O9AA03 lisinopril 8 0 0
(ACEI)
RAS system . .
36 | CO9AA04 perindopril 8 0 0
(ACEI)
RAS system . .
37 | CO9AA06 quinapril 0 0 0
(ACEI)
RAS system .
38 | CO9AA05 ramipril 5 0 0
(ACEI)
RAS system )
39 | C0O9AA10 trandolapril 0 0 0
(ACEI)
RAS system azilsartan
40 | CO9CA09 . 0 0 0
(ARB) medoxomil
RAS system
41 | CO9CA06 candesartan 3 0 0
(ARB)
RAS system )
42 | CO9CA04 irbesartan 9 0 0
(ARB)
RAS system
43 | CO9CAO01 losartan 39 0 0
(ARB)
RAS system olmesartan
44 | CO9CA08 i 2 0 0
(ARB) medoxomil
R