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CYP3A4 2z UGT2B7 7 % & #r+| lfm# * ok 1,56 Fpprd i Ek o A AR
IEr g 9T E LAV EF D E £ REFLEFF S CYP2D6 2 CYP2C92
FRim o

R ) %? B PR CYP2C9  #HiC;¢ # 4~ (Fluvastatink. # 4~ % #-
o PrAlle s BAS 4328 #ok(tid, 7days)e 0 ¥ N X Wr JREA N E S
Fluvastatin 1. 5mg/Kg5‘*’ Pk R A& aY &4 2 #U(tid, 7daysy #E 5 7
HAL 7 A PR ®E 91 2(33mg/~ 74 £ ~66mg/ies 7 E) &~ x v JRES
PR 2 Y 4 Fluvastatin 1.5 mg/Kgdr 48 2 F 5k B30 fs - BB
*+0.17,0.33,0.67,1,2,4,6,8,12,18,24;36 > p *~ v HE#F"%Px 0.3 mlT
dv o~ i £ 292 (heparin)y 11 7 2k e o I A2 3 i s B :sz/»\faﬁ.g % »+-80C
Pkfaid ke SRR A RHEY B RS CYP2D6 i 5 %iw(dextromethorphan)
2 P B R gl 412 8 HoK(tid, 7 days)s 0 B o~ X v RS N
# +. dextromethorphan 20 mg/kgd = =+ &R & & & Jﬁ" B eL 2 T REALL
(tid, 7 days)y #|& 5 7 H &1 ~A PRt HEL 1 2(71.1 mgk 74 £ ~ 55.5 mg/
STRE) % NI T PREA Y BRIER 2 1058 EF dextromethorphan 20 mg/Kg
ez gk kis - K& 0.17,0.33,0.67,1,15, 2, 3,4,6, 8, 12,24
FFop o REFEREGD 0.3mlIf4e »ig 2. %F% > ke > 1% 423 # 4
s Hen jﬁ/’v\fﬂﬁiuéﬁ* -80C ka4 i o ﬂ-/’z*ﬁwm@m" e LA @?F% o K
RAPA AT RDA YT ZHFEEFSH 4L AP EFF AR A7t > 7 1
WinNonlin 4 4738 - & =3t < S48 p méiﬁhﬁ Sl o TP ph ARG HY E2 &
BOBUKHET A D BA Ry BRI BB H TR T RN
L3 Eokaa Sp)- =L

e HEDHAS Y &%fﬂ $UmAcis 7 Fluvastatine < 6 BHP o K2
Fluvastatink & 32 ¢ < 3 » @ d Fluvastating 4 § %-#c% 5 - Fluvastatintg p & 3
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JE R (Cmax) d #2412 8.7+ 3.5ng/mL> £ % % 14.4 + 1.7 (p<0.05)~ 155 +
5.46 (p<0.01) ng/mLe & % §8 p 3 fc E 4 it 1 AUCtotal » B d #2421 92.4
+ 22.9 hr*ng/mL> 2 3 3 156.5+ 23.2 hr*ng/mL (p<0.005)- 147.7 + 52.8
hrng/mL (p<0.005)> 3 4rsx fcit 1.8~ 1.6 % 1 @ & % F4jf % & F n CIIF » o

Pl 1712+ 4.42 Lihr/kgs &% 1 9.76 + 1.35 L/hr/kg (p<0.005)~ 11.24 +
3.79 L/hrkg (p<0.01)> & 4 4 A % 4k b VA/F > o #2420 2555+ 100.1
L/kg > * % 109.1+ 21.0 L/kg (p<0.005)~ 119.1 + 48.1 L/kg (p<0.005)° ¥ ¢ #+
I BELEE I R IR UL~ H B AT BOR fluvastatingt < @ BUF
EFIEMEAHEFNGT o F 10 REP&KITFH L2 ~ T FAHLEIR
dextromethorphan+ v &4} o %L dextromethorphatk & 2 &4 # 4 § ¥ & &
Fee BT EEEFNG T

B 437 - a;—s;@‘p;ggmg% N~ %Zij % /}a‘f‘ﬁ“ gg
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Number: CCMP97-RD-105

Chinese M edicines Affect the Activity
of Hepatic Metabolic Enzymes

Oliver Yoa-Pu Hu, Ph.D.
Research, Development & Continuing Education, Neti®efense Medical
Center

ABSTRACT

To evaluate the drug-drug interaction between Ganmedicine and marketed
drug. This project is help to clarify the safety@hinese medicine and then help the
people keeping from hepatic injury when using Ch&emedicines and synthetic
agents.

SD rats PK study of single dose of fluvastatin amdtiple doses of Gan-Lu-Yin
(GLY) or Yin-Chao-San (YCS): 18 SD rats were rantipand equally divided into
GLY, YCS and control group. 6 rats of GLY groupsreverally given 1.5 mg/kg of
fluvastatin and multiple doses of 33 mg/kg of GLlid (for 7 days), 6 rats of GLY
groups were orally given 1.5 mg/kg of fluvastatmdanultiple doses of 66 mg/kg of
YCS (tid for 7 days), and the other 6 SD rats weadly given 20 mg/kg of fluvastatin
only. For these groups, 0.3 ml of blood sampleswaken from tail vein of rats at 2, 5,
15, 30, 45, 60, 90, 120, 180 and 240 minutes dftsmg. SD rats PK study of single
dose of dextromethorphan and multiples doses oh@H@&u-Zu-Gin-Dan (CGZGD) or
Chuan-Ziun-Cha-Tiao-San (CZCTS): 18 SD rats wergloanly and equally divided
into CGZGD, CZCTS and control group. 6 rats of C&Z@oup were orally given 20
mg/kg of dextromethorphan and multiple doses ofl thg/kg of CGZGD (tid for 7
days), 6 rats of CGZGD group were orally given 2@/kg of dextromethorphan and
multiple doses of 55.5 mg/kg of CZCTS (tid for 7yslaand the other 6 SD rats of
control group were orally given 20 mg/kg of dextethorphan only. For these groups,
0.3 ml of blood samples were taken from tail vefimats at 0.25, 0.5, 0.75, 1, 1.5, 2, 3,
4, 6, 8, 12 and 24 hours after dosing. All the dlsamples were expressed into plasma
and stored at -8C before assayed with LC/MS/MS. (3) Pathologicaerbations of
liver slices were also conducted to confirm theeets of target Chinese medicine to
liver tissues.

The extent of absorption (AU ) of fluvastatin in SD rats were significantly

increased to 1.8 and 1.6 folds by GLY and YCS (856.23.2 and 147. % 52.8 vs.
329
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92.4 + 22.9 hr*ng/mL, p < 0.005).The Cmax of fluvastatm SD rats were also
significantly increased 1.65 and 1.78 folds (14.4..7 and 15.5t 5.46 vs. 8.7+ 3.5
ng/mL, p < 0.05). No significant pathological obsgron was found between study
and control groups. The extent of absorption (AdC) and Cmax of
dextromethorphan in SD rats of CGZGD and CZCTS gragre not significantly
different from control group. No significant patbgical observation was found
between study and control groups.

Significant drug-drug interactions were found bedwé@uvastatin and GLY or YCS.

Keywords: CYP450, UGT, drug-drug interaction
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BRI oA 4 30 B ¢ 2R B e R Fm e A Lo
W o A el e B2 G T 3 P P h D & oW BT B G g
Lo m FEREHH DR TERTRBIIPST ORI BF-FF L
IEY A ZERERTANBERDEE > FM o AhY Fh T B
Fuli R H RN e 2B
PEARA L it B S5 - MAREHZIL AR D N FE
¥t e g K2 Y mb P FEE s g FRT AR
MY A AT 2 R T A HE A2 A e 7
*{%#”F"%mlﬂz‘@#m?”iﬁiﬁﬁ iijf%?ﬁﬂ%ﬁ;i’ﬁfﬁg—%*ﬁ”*
oA pRE R e d B - e 2 TR R o
BAHE D NHOCRE K AT RS FR AN LR b o - Bk
BFOGT LG F i F o] R B AR B X PR DY
o T BT S it v BERB] S CYP3A 3 i e |
Y0, @ ¢ felodipine} fiud chr R4 BA* F o KA o wF F it f
FEeFlaE A R AL R RS e BB BT P - F M
g VA e v RAIF F o fr@ AP e Bou T RAFH 20 Eobyw
A ';; 4 a:-p%g; PEAMAREROpEfen 23 F BA 4 L F
*oo F] s FAtptfEid s At Fenp 7 SR 1 CYP2D6~ CYP3A4 -
CYP2C9 CYP1A22 UGT2B7 *#E g 82 ¢ & ﬁ:}ﬂfﬂ ViE- TR
G OER PR A T (FF hh g o
Cytochrome P450 (CYP45@)Z 4 p e ivs P RREF B2 £
Eft% > CYP450% 4 5 % f81 3l(subfamily)> A 4 i *””‘%ﬁiﬂ
i as? 7o e (7 phase | reactiom Ut R b 0 £ AT A2 &
LAl- kA @A AT N HA S PN AEE L LR R R
P2 F > ¢ FHP 55 2 i > Cytochrome P45Q < 3% 5 Time
¢ % P450; > Cytochrome? 4;- # 7 = f%’ BT T T e R e o
30 F o 2 P BHZ H g 24 (hemoglobin)v § § 5 &
T o SR heme-groum prosthetic group CYP45OEJ'J % 77
P LB LM EEES SV L ks kkHEkKe % Ak £ 450 nm
FE g oAk i F)pt %;%1 CYP450-
%#ﬁ—rﬁ?ﬁﬁﬁ&ﬁﬁﬁﬁmﬁ’§ﬁ§4§ﬁﬁﬁﬁﬁﬁﬂ
B x;fg@ﬁ B AR R E VA & 2 S - 48 F R(phase | reaction)
Z 48 ¥ JE(phase I reaction) @ &4 ¥ 25 = B KL A 3 > {1 &
Popt gl o o

(w

\
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A& A H ¥ it ps(mixed function monooxygenase)f # t#p phase |
reactionsi £ it % > @ CYPA50R] E_ >t Alpt £ » » ﬁk{;d CYP450,
CYP450 reductase, cytochrome B5* e 3-v § F £ hx it E R 2 KfdF
& @ phasell reactionp]s & % & & F (conjugation) ¥ * R % A~ 5 =
#g > # ¢ 11 glucuronidation sulfation 2 glutathione conjugatior f& & 5 ¥
B o

Glucuronidation®_#§ p . 3 & o phase Il reactiorr £ 3 #&§ i
£ (catalytic capacity) & g < Fk & H 4o pF o RBEEAR YT B4F - fF X
* %2 # 4+ & . glucuronidation 0 & ;&T oA A d pE v B R
(UDP-glucuronosyltransferase, UGE)* < # 4 * glucuronic acid 2} = .
KRS 0 At glucuronic acidi] k p 3t - F s £ ¢ 42 UDP-glucuronic
acid (UDPGAJ}% sulfation 2 glutathione conjugatiog] § 4 i1+ % £ ¢ phase
IO reaction §MpP X T EREKRBF > ¥ A2 R4 Eu%t’m;ﬁfk
»b = ﬁ;k.% # 3 ;,gﬁ

1994# Shimada# Yamazaki® § - & KB falm*e & Z ez £1° 2 f&
MA@ AMZ L P AAZ Ak A PTRREE > B P REEAT
3 A e d F ‘l,;ﬁ@" z %ﬁw‘ﬁ A ;Zs e A SEAFERIme § Feng B TR
REAFEE B A &«E—gg_aﬁl o ”é“xz‘ﬂ“dz %“%#A’aﬁ i
xEH - - 'I%ffﬁé TEFTHR ﬂ PR E A ““J wie d F g g
CYP3A#7ibit 5B ¥ 5 28.2% =B RSk PPy WHEES - HILTHP
ZHoidra & 5d CYP3A | phase Ifkfna s - Am 5d LA E L
172 #F2 % % > CYP2C subfamilyk pF» it &% CYP450p% 2% 7 & 1 18.2
% HZEWEER - » =03 CYP3A: H = 4wl & CYP1A2 (12.7%)
CYP2EL (6.6%) CYP2A6 (4.0%) CYP2D6 (1.5%}% CYP2B6 (0.2%) H ¥
& %E 1R E_CYP2D6 ik &4 5 £ 1.5 % £r& — M enikpy 25 Y%nfeik

Zod oYy A3hd TiEE Phase B Phase IIP 2 & £ 5 2 (A 31%
P& % e CYP2D6~ CYP3A4~ CYP2C9- CYP1A2 2 UGT2B7 % i* 7 %
Rig (7Y BHGH MNHER T T GG o

SRRARY P EEL R AR PR Y Foo B
2 BAABERII Y & AF K > 4ot £ 53 (St John's worty 4 i@ * »t
AR HEARIY ROREREO RS ARARAR S £
Ty AERRMBEE SR EAER ST > Ra g BB IRAF
PR EUPE DR RS R I B FPAL LRI I
1219 2 #Bf’a‘?m'fﬁ v ﬂrigﬁ MPLIE R TOITH m%f;ap: s L‘Q{;—d ‘i]“’%iﬁf‘ ¥
5 CYP3A 2% o3f %k » 4o Cyclosporin, Portease inhibitor: indinavir,
nevirapine, Oral contraceptives: ethinyloestradidhticoagulants, Digoxin,
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Antidipressant: amitriptylin& Theophyllineig = &3 2 3 i¥% » ¢ {§ 2 5

yevg 1, 12729,

BEARAR B ALY T ESR Y L it ERFL 0 A [#d%?“fﬁfﬁ] ¢ e
Pl izt uppr®eEfr oo T2 9 it 50 T3 Tz ko
- f}*‘w‘i" B> Rl o T2 g 2 45412 o 1“347*5\1?3%‘* J&ffz" E
e L i %0 g {#ﬁ ;;@umi Bhopfoocd®Ey Tig, %4
2E X FRA - L H UG RN ES A T 2 R AT R
HEE Ep

MY gy PR R M 4 5 i (Bioflavonoid, Flavonoid)iz— #f
PR U S AN A AR O NEEE VR MR E
B~ Fiv 27 BRE R AT STREE £ 2 P-glycoproteing g’
o e BB EFTHAFRE TR AR ER L S Er v BV AL
AR o Fgt > X R F
BBl i HH S Y B g AN S
FLH - 24 P e e 421 650044 Flavonoidsigrain g iZ A 13t ¥ #4E
e d o SR AT o v gk e SER R S AT G Sl GE | F S
FfiEE o BV BB AU EFELacE A IR F RSP

2 3 fEAF MR

ANipiEd FECEFIFSI NP BT 0 BT L BEHAah
FEfL p o @ E oo B¢ & 35V & tp g acyclovir~ piroxicam %
buprenorphine® % 5 & wygen® EL 5> 5 §F b > & FRF 5 F 5 s &
%_i& Phase i #p% %2 CYPLA-CYP3A-CYP2C9% Phase Il #p% % UGT2B
Y B GRSk AP ETRAEREELHLY Ve
FEAIE Y P o kPR BT AHAHIES - P2 S
5% % CYP1A2, CYP2D6, CYP2C9, CYP3AA UGT2B77% & ¥ #r| iT e
¥rkdge FMrp 242 H % &> - HEHE2 FoEFR)EFE PR
& e ofaa & 5d CYPLA2, CYP2D6, CYP2C9, CYP3A4A UGT2B7
3tz & % (4 : theophylline, dextromethorphan fluvastatin, midago *
nalbuphineye #p 2 £ # @ PR R RS T LIS S @ 14
LC/MS/MS %ﬁ/P e (< Bl ) )’iﬁ PEFER TV E- HEIRAL LT
T* ek g o %#wéﬁshaﬁ’:fﬁ_wﬂq?f%?gﬁpg (T AR
T S 1R D RGER R 4 T Y A2 ?m&%’nﬁwf

2 3 %
LR P2 gE o kP F o n A s e %%i REgZq* P FHETH G
PELBAFTHREZ? FELARY TS LPPLFHRE -
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A\ AH

-~ REXA
(- )i An K 47 8 B3N F 3% &R A 47 % SL(LC/MS/MS)
1. Shimadzu HPLC 4p & 47 % st :
Central controller-- x1 (SCL-10Avp)
Autosampler-------- x1 (SIL- 10ADvp)
Pump ---------------- x2 (LC- 10ADvp)
Column oven------- x1 (CTO-10ASvp)
2. Column: 3im, 50 x 2.1 mm, Cyano reverse phase column
(Hypersil)
3.ABl API 3000 # 7 ;% F & &
(=)f @
Sorval’ RT7 % i# dro
Fluvastatin i p Norvatis
dextromeyhorphan % p ] & 3% &
s RHgY &
L8 0 TOI I SO NN N S R T
A 2
(- )Fluvastatins 47
1. HPLC/MS/MSif i+ % 2K %_
B * B ooxa Ak 47 B &k (Liquid Chromatography /Mass/
Mass LC/MS/MS, API 3000 triple-quadupole mass gSpeatter
equippe with an ionspray LC/MS interfaced (= » 47 :
(1) ¥ : LC-10 AD VP series Binary, Shimadzu, Japan.
(2) p &L %E @ SIL-10AD VP, Shimadzu, Jopan.
(3) & % : API 3000 LC/MS/MS with Analyst 1.4, Applied
Biosystems.
(4) g4 A+ E#H?* 3um, 50x 2.1 mm, C18 reverse phase
column (Hypersill)
(5) ##+4p : B 4p$xd formic acid: H20: Methanol = 2: 20: 80
(6) i toani K E S 250u/min
(7) L5884 5 L

Ji
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(8) A~ +7FFE : 5mins
(9) lonization mode : ESI
(10) lon Spray Voltage (1S) : 5.5 kV
(11) Curtain Gas (CUR) : 11
(12) Nebulizer Gas(NEB) : 10
(13) Temperature (TEM) : 376
(14) Collisionally Activated Dissociation (CAD) : 8
(15) Multiple reaction monitoring (MRM) parameter
(16) Fluvastatin*+ 3+ £ # 5 4122 (m/z)) + 3+ EH 5 266
(m/z) ; p 4% B(internal standard) indomethacingg = %
# 5 358.3(Mm/z) + 3+ :EH 5 138 (Mm/z)
2. R IR S
o2 B 0 P~ 100 L~ Bl :FJ% » 4~ 50 uL 2o p
R4 & 2. (internal standard: Indomethacid 200ng/mBE 1 ml =~
0.75M Ammonium acetate pH=B(% HCI j# %)+ # 4t » 5 mL
diisopropyl ether voter 30 4 45t » ¥4 &5 % 3-80C 7k 48 30
o FZFPN R o3 30CT I § F KR &Rz 0 3 100uL
mobile phase{:MeOH=25:75)3 ji# ¢ 5z 2 #& & > B~ 100 pL #
&1 HPLC-MS/MS 4 47 ©
3. f&m W R ITE
P~ Fluvastatin stock solution 1mg/mL j20 4 » dilute solvent
(plasma): 4 F 5 13 17— ek Bk & & A 5 0250515
10~50~100~ 250 ng/mL> £ 4 » 50uL p 3R4% % % Indomethacid
(200ng/mLE 1 ml #10.75M Ammonium acetate pH=3"(k HCI
# %) £ 4v >~ 5 mL diisopropyl ether voter 304 4515 » ¥4 &
B 3-80Crk48 304 48 FHFP I i 30CTHI* 5 § %
# &rxdz 0 ¥ 10QuL mobile phase :MeOH=25:75)3 % = iz ' 2
& 0 P~ 100pL # &4 HPLC-MS/MS 4~ 47 o
"2 Fluvastatin 2 p 38458 Socnjl % 6 ff vt B2 B AR R
TE - FEEEREY R T B R XL (standard deviation,
SD)~ % & th#k (%CV) % -4 (96error) kZz A 57 i3 ok
FEL 2 Bggid o fe PR oL auihae bE Gl ok AR 2 s
(linearity) i i » * Fg22 ke p B (Intra-day) 2 £ p & (Inter-day)
S
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(= )Dextromethorpham: 17
1. HPLC/MS/MSik i+ 2 2% 2

B * B ooxa Ak 47 B &k (Liquid Chromatography /Mass/

Mass LC/MS/MS, API 3000 triple-quadupole mass gSpeatter
equippe with an ionspray LC/MS interfaced (= 4 47 :

(1)
(2)
3)

(4)

(5)
(6)
(7)
(8)
9)

i : LC-10 AD VP series Binary, Shimadzu, Japan.

p # 1 %+ % ¢ SIL-10AD VP, Shimadzu, Jopan.

B3 : APl 3000 LC/MS/MS with Analyst 1.4, Applied
Biosystems.

#4 K47 % 3.5um, 100 x 4.6 mm, C18 reverse phase
column (Symmetriyl)

#Hddp P B E4pdrd formic acid: H20: ACN = 2: 20: 80
ik 2 250ul/min

SRR 110 L

A FrEEFR L 5 mins

lonization mode : ESI

(10) lon Spray Voltage (IS) : 5.5 kV

(11) Curtain Gas (CUR) : 11

(12) Nebulizer Gas(NEB) : 10

(13) Temperature (TEM) : 376

(14) Collisionally Activated Dissociation (CAD) : 8

(15) Multiple reaction monitoring (MRM) parameter

(16) Devtromethorphart g+ 2% 5 272.4 (M/z) + 3+ EH# =

147.1 (m/z); p R4 %& 5.(internal standard) propranolél &
+EH S 261.2(M/z)y 3+ EH S 116.2 (M/2)

2. FHRJIL E

W SR % B 5 0 B 100p L+ Blai B dor 50l 2 p

R4 & 5. (internal standard: propronolol 5Smcg/mk 100uL 0.4N
NH,OH % 3 mL methyl tert butyl ether voter 5 4 4&t5 » .o X
2900rpm, 5 mir 45 5% 5+-800C k48 30 ~ 48 > 42 F B~ 01 1 5
oo 3 A0 C T Al §oF B &R 0 T4 200ul mobile
phase(k :ACN=50:50)% f# = % 2. #& & > P~ 100 uL +# %
HPLC-MS/MS % 37 -

3. Kkitd smair
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B~ dextromethorphan stock solution 1mg/mL0c » dilute
solvent (plasma) 14 & 7| 41§ (v - ek k& 2 A 5 0.5-1-5>
10-25-50-100-250 ng/mL £ 4v » 50uL p ¥R4% % = propronolol
(5mcg/mL); 100uL 0.4N NH,OH %2 3 mL methyl tert butyl ether
voter 54 4 {5 - #.w x 2900rpm, 5 min #-& 5 % 3°-80C 7k 4
30448 > FZFP L /Fini’ ,%‘\40C'r? %%‘fﬁ%“igz’l
200uL mobile phasef:ACN=50:50)% f% = sz 2 #& & °» B 100
uL # & 14 HPLC-MS/MS % 47 -

Y] Dextromethorphalér POFRAR A B g g vt B2 H AR
ERITR G EEERKE Y R TR E R L (standard deviation,
SD) - ﬁza“l i (% CV) 2334 (% error) kg#m A 453 i eh
AR E AL o o PSR G R 5 R R M2 S
(linearity) B % » ¥ r7g2c ke p & (Intra-day) 2 £ p & (Inter-day)
R
I~ SAE A RN FHIRE CYP2CY ~ s # 4 (Fluvastatin) 2 #

P B %

F4lex B¥%S 4325 #-K(300mcL, tid, 7 daysy » & ~ % & pREA
;4 # $ Fluvastatin 1.5 mg/Kg[ A Qrk o 20 mg/mb) - F Bk Bk B PR
a4 BAZ Ug(tid, 7 days) B4 H B AR E AUBATORIE B E R A
BT H¥PR* HEH1EB3mg 7THE ~66mMga THE) &~ T IRE
A ¢ RO 2 W\ Fluvastatin 1.5 mg/Kg ERCAEE - S TR
S(SDratyp# & - p oyrdlie 2 F e 5 ts - X B ¥ 15>00.17,0.33, 0.67,
1,2,4,6,8,12,18,24,30pF > p * v HEFKBFx 0.3 ml T4 »if & 2
% (heparin) ok s o FIF 42 F i s Koo '%/a\ dris ¥ 2t-80 Crkia
ke sk Rt S URIL S 2 AR PR RE A RA AT RS T
iz > ¥ 4% f (Fluvastatinfe « BB p SERF P 1t cnn ¥ JRR A 716 >
v 2 WinNonlin £ 37342330 < SN chZ & 5 Sfc > 7~ T E f
L RN T s A~ AR #”f B PRE A HRY ER R 2 (S g
TF - b d PTT LY BRI BT BEHRAA A T R o
A FHEFY E Mg % 5 PR CYP2D6 i #i-5" % 4 (dextromethorphan)

2 i Eh iR

Prdle s B%S 4728 #-K(300meL, tid, 7daysy - % N~ X v JRES
;4 # $ dextromethorphan 20 mg/ké( ik & 20 mg/ml) R =
ST E 22 Y Ea4c(tid, 7days) a3 1 E £ 2 0 T E B £0eh
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HEEFHET AT YR HEHLBRTLImg, 78 E ~-55.5mgk 7
%E'g‘_) AR U PRES P BRI Z YV #E P dextromethorphan 20
Mg/Kg > &t {784 F S > 2 R(SD ratyf # - p oo gHle s YR
W h - & % #1500.17,0.33,0.67,1,15,2,3,4,6,8, 1228 > § v

R E#E%B% 0.3 ml ¥4~ if £ 2 5%% (heparin) 12172k s > 1% 423
A B 5‘]{:/”\“‘ (6B 3-80 Crkaib o R &FTVIL > 2 £ 3% B i
THRBARDAITRDLS T ZHELFH A QPN LT hg - 247
i ¥ 2 WinNonlin 2 4538 -2 4=+ QRPN chEH & S fic o

= BEEE

wim
§\JJ<

TR ARG IEY B2 v BEE(T A0 3B e&Rr PR 1Y
i R TR R Y BT o A 0 R A AT
W1 R R Mk B R ACA IR 2 TR 0 10V L B & PR 4R

BARFE Tk 0 v paraffin g 32 3 - 2 F k7 2 Sum B2 2 P o
£ 12 hematoxylin, eosirt periodic acid Schifft ¢ i ¥+ g 32 LIl =
ook B g3 Rks B R 2 B L u cacodylate# 7% (0.1M, pH7.4)
7 g 20% aqueous osmium tetroxi@@<_1 - f# > #% % 2 graded alcohol
BRI @ AT SpUrrstig e @ 318 2 R UHEE 7 2 A Y0 £ uranyl
acetate &7 lead citrate 4 ¢ - EIZ 43 2. F & #1271 transmission electron
microscope (Hitachi 600, Hitachi Co., Japaﬁ&yﬁsﬁﬁf& v Bofsd :}?siﬂlyfi%%

#E%\E‘S:?i > 8 HAI & ficds % 0 A dicfe [ 0-20 4 -
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%~ BR

— ~ Fluvastatins 47 = ;£ Fxs%
(- ) Fluvastatin
Fluvastatin >+ +~ v & x :Ff: ¢ORl R R SRR RS 0.25
~250 ng/mLe 8¢ @A p R (n=6 4c@l- ) 2w fF rig
% 0.9998 BT A& Tk ALATR m,ﬁg}if@p\ MR TR
## % & (precision, CV) ¥ ®zx & (accuracy,%error) # # 1594
T F 2 p o Aok - o
Fluvastatinens {7 F85c% 7% > ¢ 42 LLOQ (0.25ng/mL)~ LQC
(0.75ng/mL)> Medium QC (125ng/mLy High QC (225ng/mL}: &)k
BEoHEPE (N=6) 22 pF (n=6) 22 & (precision, CV)
g1 ® g (accuracy,%error) % e 1506 TR b o> 4edk = -1
fok = -2
(= ) Dextromethorphan
Dextromethorpharss « v & x Jf: ¢ORl R 2 R SR R
5 1~250ng/mLe &% s E p F (n=5- 4r@l- ) 2 Mt ETTT J
ries 09984 k1 A& 47 % S hdrid # m,}a}ig%l?ﬁp\ S el Ay
¥ o % & (precision, CV) & %z & (accuracy,%error) # # 15
%*F‘uiﬁ?ﬁ’lﬁi}]\ s drd = e
Dextromethorphani 4 47 fescs 2 » ¢ 3% LLOQ (1ng/mL)-
LQC (1.5ng/mL)~ Medium QC (125ng/mL) High QC (225ng/mL}):
fAER HRFPREF(N=6)%2 2 p & (n=6)2# % & (precision, CV)
v Brr i (accuracy, %oerror) ¥ & 1506 R Tl p > ek 2 -1
friw -2
S BAIEA Y kAT F(EUBAT H BA) RS CYP2CO i #
(Fluvastatiny. # 3 % & ;&%
rF FRE Y ' Py & fluvastatin (Lescol®) i & #8 ) Rk 2 i &
fluvastatini_% - &= > d i* § & & 2 HMG-CoA reductaser+4/|#] > v JR 24
v v X% 25~30 % & - 4% CYP2C9# 3# - fluvastatin sodiunt PR 4z
i 90 % FIMET AR R A S I MAMY Y XA R RF s A
CYP2C9} + 80 % fluvastatin @ # 4 isoenzymefl| . # ¥ #} 7120 %-
PERESE A B CYP2COE G B EF R BBt Y B 4(95F
FEAE)
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k5 ﬂ'ﬁ —ﬂ-/i/\j”i&’i R (129/'. NaCl,pH=1.2 ~ 2.0 A2 5 /}i%f 10 »
45 > 2 AN NaOH#A Z pH 3 6.8 £ Az 4R 104 48 > L& w0 & Jf R

# & e 0 B(SD-raty* =& v RS 66mg/kge & 4c ¢ 33mglkg:h
U4 - % =2 =0(0900, 1330, 180Q) = = » x4l T E 2 B S W
ke xRFHm LS p > FAHE R R PRIKLS 66mg/kg r’v’ﬂj B A
33mg/kg=n4ls & PR fluvastatin 1.5 mg/kgig *+ -k, 2 mg/ml)» 4] e 544
5 fluvastatin 1.5 mg/kg# » 8hid % v & 5 (Blank) &3+ -+ = «Hf F=z-+
B & w % 0, 10, 20, 40, 60, 120, 240, 360, 480, 720, 108@0;1 1800
min > = 235 %9 0.3~0.4 ml @ 4 3.t ¥ 150~200pl) > Pri 2 fcE § 57
A4 » 10l 500 IU #+% (heparin)Z |7 1F 5w » = ﬁﬁk\%@;f;g% B 3 -80°C
Pkf8i4 & o 7] Fluvastatin & B szt t4 > #7100 F B PF 2 pdB i 5-PF
REERB P EF o

4oBlI 2 2 ATor 0 F <~ v B @ 4 A EH &4 (66mg/kg, tid, 7day 4
#47(33mal/kg, tid, 7dayf > ¥ ~ * %22 v JR Fluvastatind PR+ & 4c (66mg/kg)
B 447 (33mg/kg): ~ v ERER o % Fluvastatingk R 32 ¢ (g ¥ = 8 > @
d # I 2 Fluvastating 4 £ %-#c % 5 > Fluvastating p # % Jk & (Cmax)d 47
#2587+ 35 ng/mb> = % 3 144+ 1.7 (p < 0.05) 155+ 5.46 (p <
0.01)c X £ P sz ZdH i F o0 AUCE Bl d 4] %25 80.3 + 15.0
hr*ng/mL-= % 3 141.1 + 17.0 hr*ng/mL (p < 0.005)129.2 + 34.0 hr*ng/mL
(p < 0.005) #4rwqfcit 1.8~ 1.6 & ; AUCoR|d 4] eh 92.4 + 22.9
hrng/mL > %8 % = % = 156.5+ 23.2 hr*ng/mL (p < 0.01) 147.7 + 52.8
hr*ng/mL (p < 0.05) 3 4rsfc 1.7~1.6 % 5 @ i 4 # %#ﬂﬁ'—"f F e ClIF >
d 4l ee17.12 + 4.42 Lihr/kg &% % 9.76 + 1.35 L/hr/kg (p < 0.005)
11.24 + 3.79 L/ihr/kg (p < 0.01) & 4 &4 o F 844 0 VAIF > d Frd) e eh
255.5+ 100.1 L/kg> %8 %" % 109.1+ 21.0 L/kg (p < 0.005) 119.1 + 48.1
L/kg (p < 0.005)sm47 ~ 4 B4 L2 B 2% € 3 40 ~ ¥ Bl Fluvastatinsit
4o d B A AR H B4 Fluvastatin i@ JR1&V 5t €12 2 E 2 3
% @ A4 B o
S SREN Y RNEY B R £ T FAN)H RS CYP2DO ™ B

7\ # » (Dextromethorphan) #- 1~ % # 5%

Dextromethorpharl_— f&48+% &4 > U chd jS.fk B (Dextromethorphan
hydrobromide # * »*% %.¢ > Dextromethorphart v f&4? & % Si®* - v
FIehegs o £r 3 Frd gk L S d o Dextromethorphane # 5 ALl g sxde » v IR

340



CEEEg K 200 ¥ 4

{8 15 32 60 A4ap " HF B VPRI ES v iaF 1y 3 1 8 ] F o
Dextromethorphant %2 p 1 & # 5 d CYP2D6  #f= dextrorphan =
3-hydroxy derivative of dextromethorphan #= CYP2D6 <7 /# (& %
dextromethorphan?= 48 p s X FH3FH ¢ 3 BF DR - 23+ FEH
dextromethorphark #:% % > ¢ Zp:E# 4 CYP2D6 55 ¥ B 582 & #
BEL T R0 E A S R )R #5005 (1.2 g/l NaCl, pH
=12~20>42F A& FT 104 45 > 1N NaOH: # pH & 6.8° £ 423
AR 104 45 BED SR LS o

5 E ek d K (SD-ratyx =t v PR 55.5mglkg " 5T E B Hg
71.1mg/kgsnt ¥ % &2+ > - % = = (0900, 1330, 1801 -~ = > ¥4 &%
A EENABIH L A RFH LGP > FHE LS EC RS
55.5mg/kge " 5 F B A 71.1mg/kgeat F % £ 2 3 PR dextromethorphan
20 mg/kg (& **-k: MeOH=1: 1, 20 mg/ml) #r+#| % %%~ dextromethorphan
20 mg/kg 4 o Bhi 3 v ¥ 5 (Blank) 2Lz ghiF g - Lo o] BF 4 H
% 0, 10, 20, 40, 60, 90, 120, 180, 240, 360, 480, 72@80 min> = B3 & 4
0.3~0.4 ml & 4 #r.i 4 %) 150~200ul) - P~ 2 fHc® F 7f * 4 » 10l 500 IU
3¥% (heparin) 1 f# 1 #Er 0 w ﬁjﬁln\%&%éﬁ% B -80C skfaib & o

&rh’%‘]: ERIAATOT o 5 2w BIU R RS SRS N 42 R
ET R A 4T (e B PR dextromethorphan + v B8R o fﬁ%a dextromethorphan
;‘};;ﬁ; T B F R 40 @ d 4~ 2 dextromethorphads 4 & Sk 5 0 'y
IR T Bﬁﬂtmlﬁi&ﬁ%‘“ﬁ? Rt F R L2 2 12 MRT 825 "% Mh
ARE o e X AEFFLER -
w35 SRR AUBAT o B A B R fluvastatingf + 6 BT R 2 R R

2 Modified Histological Activity Index (Modified HAI¥|:§ : =4 ¥ b
4 fluvastatin 2 #4122 &4 7 & 48 4 & 4 (1, tid)- = 8 &R
fluvastatinz. § 2% & » # HAl score4 %] % 1.00 £ 0.33- 3.33£0.89%2 5.33
0.44-

¥d B4 3 2apdlediTeny Y kg 0 &5 A portal area (bile
duct, portal vein, hepatic artegy)central vein (CV) m?z 2. morphology}= &
A5 m 5 HERT AT EZ Bl 24w kg 0 % central vein (CV
7% portal area (PV,# 7 bile duct, portal vein, hepatic arteny|y# 35 % X

Feitg S(FBERe) R o n SHELT HEHe2 BT 31+~ %5
& central vein*tiT 2 portal areaf| s 3 # X wz 3 § (F Bl )i

gk  EE 2 % E % of (periportalfm e ML e o d 1 LR oo KR
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* 4 AR AT BR fluvastatin $t < 0 BT £ 5 dEici 3 B F 0

aa FR A
2 Modified Histological Activity Index (Modified HAI)L‘I B AR ) S
4 dextromethorphare_ 4742 2 %4 3 /E " FaafrrFH &2~ =
{s @ JR dextromethorphar. ¢ 2% % > # HAl scores %] 7 1.33+0.442.17
0.28% 1.67 £ 0.44
Yo R4 IS - 2pfleaiFesy # kg o & portal areas
central vein w* 2. morphology:s& £k ;@ S HELS 2 F % &2 22
Bl-+-1 31+ ~%5 o fcentral veinitis 2 portal ared| s B7 3 X ‘w77 3
PG EZ PN T % (periportal)t 82 dmie Iz E G o d 11 R
2V Ao A ow B g G L prie A BEET oa 5AELT g*;;_;’
B8 E &) i ¢— ko p L KA & CV ¥ chime IR

i
Fieood U PRERV oo i BTG G L 7 BEFE G D

=
e
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e
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3R AR
75—'\”% '}Er\%’ﬁl\‘ R

RHES S e AR o Bl A RGE
- HAEEIR AT ETE R RS o

SN SRR R - AR oA central veintiTi b 0 A s E o
LA ,EéF‘.B_ﬂ’ B B e Fgges B¢ g R central vein it F s acE LR
Foopdrdlie s R BReAE S NHERFET ROV AR
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1.50 -
1.00 A
0.50 -
0.00

Peak area ratio

Y=0.0767x + 0.00214
R=0.9998

250

100 150 200
concentration (ng/mi)

®l- - Fluvastatirs « 8. %+ & p B2 458 4 5(n=6)

Peak arearatio

Y=0.00161x + 0.174
R=0.9984

0 %0 coﬁé‘éntration (ﬁ‘éolml) 200 250

Bl = ~ Dextromethorphant « & s % PR p Rz Y R (N=6)
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B 4122 £ 20660 (Blank) 412 2268.0 amu - sample 7 of &3 from DatadT0610 il
(pesk not found)

A channed
ot

IS, LR
8

016 035 082 080 ape  WIB qgm om 24 282 280 300 330 281377 400 ANAN  am
02 04 08 08 10 12 14 16 18 20 22 24 26 23 20 32 34 38 38 40 42 49 45 48
Time, min

I Curve-0.25 ng/ml - 412.2 / 268.0 (Sandard) 412 2/285.0 amu - sample 8 of 38 from D atad7 06 10 wiff
Area; 1.18e4003 counts Height 1.78¢#002 cps RT: 148 min

B channel

ot 1] 14
)
2
-
E 100
i
H 064 281

1] T T T 7 T e ' T T Y ' .y f T ¥ T Y T T . T

02 04 08 08 10 42 14 16 18 20 22 24 28 28 30 32 34 38 38 40 42 44 46 48

Time, min
€ HZd 4 (3 7 Fluvastating 7 Fluvastatin & 47 € £ kR
(LLOQ : 0.25 ng/mLyfiie 4p A& 45 8 55 5 3% ) 3

=
It

W 8 27243479 @ouble Blank) 272.4/947.9 anu - sample 1 of 107 from Data ST 1106 witl
peak ot fonnd)

s00

as0

Intensity, cps
"
o
=]

. Carve- ¥ ngieef - 3724/ $47. 7 (Standard) IT24/147.F anzu - sample 4 of 99 from Data OF T11¥1-2wiff
Area: 7.03e+003 coumts Height: 7.3%e 002 cps RT: 257 min

251

Intensity, cps

A S 'Jf;(% 7z Dextromethorphar® 7 Dextromethorphag i<+
T8k A& (LLOQ : 1 ng/mL)#i 4p & +7 8 55 1 2 Bl 3
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- ¥ HE4H: Fluvastatin 1.5mg/kg or al(n=6)

= -+Fluvastatin 1.5mg/kg+R 1B (multipledose,
E

&)

c

3

£

T 10 K

g

=

4= A

0
0 5 10 15 20 25 30

time(hr)

BT - % B R fluvastatin® R 7 & P4 scit 2 fluvastating @ kA& 2
- JQNCIENEE S5 i)

- ¥ HR4H: Fluvagtatin 1.5mg/kg or al (n=6)

g 207 -+ Fluvastatin 1.5mg/kg+H &g&k(multipledose,
S 66 mg/kg, tid, 7K, 5 B )(n = 6)

c

o

c

3

=

g

>

=

time(hr)
B~ r PR fluvastatini® PR 7 #H pR4 & 43+ 2 fluvastatine ¢k & 2

< &
PRI B & 2 i)

349



t‘%%.’,%‘&ﬁ? ¥ 298 % 4

60 —O— Dextromethorphan 20mg/kg

—A— Dextromethorphan 20mg/kg+JI| &
F B (multiple dose, 55.5 mg/kg,

40 | tid, 7X, ) (n = 6)

100
10
1

0.1

dextromethorphan conc. (ng/ml)
o
(an)

0 10
0
0 1 2 3 4 5 6 7 8 9
time(hr)
Bl - ~ = & r PR dextromethorpham¥ JR e 7 & PR 57 & A4 H
dextromethorphat: # & & 2. %2 55 B 5 L H 3 %)
- Dextromethorphan 20mg/kg
60 1

= ~A— Dextromethorphan 20mg/kg+E B % &
En F(multiple dose, 71.1 mg/kg, tid, 7X,
T HHE)(n =6)
= 100
o
o 10
f=]
= 1
(=7
5 20 ¢ 0.1
= 5 10
=
2
=
< 0

0 2 8 10

time(hr)

B~ ~ * & v PR dextromethorphar PR g« 7 & PR.L. b &L ¥

dextromethorphas. # k& 2- % 58(-| B 5 £ ¥ i%)
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B4 -~ H PR * fluvastatinz ~ v 87> ¥ H&QE 2 ¢ B> *x+ & 5 100 % ;
PA: portal area (bile duct, portal vein, hepatiegs); CV: central vein

B+ ~H jprR* fluvastatinz ~ v B3 F & H&E 4 4 B> 2c+ & % 200% ;
PA: portal area (bile duct, portal vein, hepatiegs); CV: central vein
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Bl - ~ H R+ fluvastatinz < ¢ &9 * H&E % ¢ B » *c+ 2 & 400
& 5 PA: portal area

Bl = ~ % & F 44U e o R fluvastatink v &3> » H&E % ¢ B » 2+
B3 1001 5 FIB#Reml 57 3 Lz 2 B & 5 PA: portal area ,
CV: central vein
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Bl w -~ %% F &4 e 3 PR fluvastatin+ ¢ 8377 & H&E 4 ¢ B » *c
% 400 % ; F Bz A B 3 L wre 2 B & 5 CV: central vein
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FEH B4 e R fluvastatink 6 &3> # H&E 24 ¢ B] » 2=

Z 100 % 5 FIERe/al s % Lo 2 B E > "o I 7

» 3 Degeneration and Focal NecrosiBA: portal area

= %
"

-~ 5 EH B4 e R fluvastatins ¢ B B HE&E %4 B 0 2k

< 200 B 5 FIBEe 855 % Limie 2 B R "FEZ PR F
% § (periportal)iw *¢ ) . % ¢ > 3 Degeneration and Focal
Necrosis; PA: portal area
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Bl - ~ % E4H &4 2R fluvastatin+ v &85> & H&E % ¢ Bl » c =
s 400 & FIEHE AN BT 5 Linr 2 BB 0 FER PR

% # (periportal)iw *2 ) . % ¢ > 3 Degeneration and Focal
Necrosis; PA: portal area

Bl ~ ~ %% E4H &4 2R fluvastatin+ v &5 & H&E % ¢ Bl » c+
% 400 & 5 FIBRc B & L Z BB > "FEZ PRH
% # (periportal)iw *¢ ) . % ¢ > 3 Degeneration and Focal
Necrosis; PA: portal area
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B4 -~ HBE* dextromethorpham. « v 37 3 HRE %4 B » 2+ &
#* 100% ; PA: portal area; CV: central vein

Bl- - -~ H R * dextromethorpham + v &3+ & H&E %4 4 B » %+ &
* 200% ; PA: portal area; CV: central vein
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Bl- - -~ HjpPR* dextromethorpham. + v &3%*7 » HE&E % ¢ @] » &+
2 % 400 & ; CV: central vein

A E T % &2 =R dextromethorpharmk v &3+ ¥ H&E
¢ Bl B 5 1005 FIBHRisad” 35 & Wiwie 2 B § o
CV % #enmre 1L 72 5 PA: portal area , CV: central vein
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£
£
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Bl=- L=~ 2&EDLH % &2 23R dextromethorphark v B+ & H&E
24 @ A4 ,,: 200 @;;gﬁg_»;:wq gpf Flmez BE
n CV % #aimre 15 72 5 PA: portal area, CV: central vein

Bl=-+w ~ ZHFETF K &L 23R dextromethorphark v &3+ 3 H&E
Ad B BF 4008 FIE KR/l 5 % Loe 2 B &S
PA: portal area

358



ﬁ%fﬁ%&fﬁ ¥ 294 % 4

Bl=-+37 ~ 5HETHFE &L PR dextromethorphark v &5+ # H&E
A4 B0 et 2% 400 B 5 B CV % fenime IR 8

central vein

Bl= L= ~ 2&E "5 74028 R dextromethorphark v &3+ & H&E
A4 Bk 25 1007 5 R Bl B oE L mre 2 BB
CV: central vein
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B- - ~ $&E "3 & A4 e R dextromethorphark & B3> # H&E
Ao B~ B 2005 ; FIE Rl 7 % Lo 2 B E S
CV: central vein

-

& 347 i )R dextromethorphark v &3 7 & H&E
= &
—r

Bl L+~ Z®E

%79 Bl kxR

<t

400 % 5 FIEI Rz el B 3 Limie 2 R
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B=- -4 ~ $&E "5 & A4ce R dextromethorphark & B3+ # H&E
X¢ B B 1006 5 FIBHR ! g o3 Lwmre 2 R
E 2 R E % i (periportal)e fe 1) 3R 3 2 - PA: portal area , CV:
central vein

B=-L - &% "3 & A4 e R dextromethorphart v &3 3 H&E %
=1 %] s AL &

e

EIRA e VI3 2 > CV: central vein
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Bl=-t- ~ 5HE Y FA40 8 R dextromethorphark v &3+ & H&E
F 4Bk B 400 B FIERE M B OB Limie 2 R
# > CV: central vein
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# — ~ Fluvastatin®® «~ &lu ¢ B p @ 2 8 4 5§y (n=6)

CEEEg K 200 ¥ 4

Actual Measured concentration (ng/ml)
Conc. Mean SD CV |Accuracy
(ng/ml) No. 1| No.2| No.3 | No.4| No.5| No.6| (ng/ml) (%) (%)
0.25 | 0.2720.263 0.257|0.257/0.253(0.252] 0.26 0.007| 2.88 -3.6
0.5 0.486/0.467 0.444|0.441/0.491/0.485| 0.47 0.022| 4.71 6.2
1.C 0.987]0.93%| 1.10 | 1.11|0.981| 1.0 1.C3 0.07C | 6.8¢ -2.6
5.C 5.0z | 4.8¢ | 5.37 | 5.37 | 4.9¢ | 4.92 5.0¢ 0.221 | 4.3t -19
10 9.86| 10.1| 10.7 | 10.6| 9.97 | 9.91 10.19 0.367| 3.60 -1.9
50 47.6|55.4| 51.1 | 51.0| 48.2| 49.7| 50.50 2.791| 5.53 -1.0
100 100 | 93.1 94.2|93.9| 97.4| 98.3| 96.15 2.799| 2.91 3.9
250 253 | 265| 221 | 220 | 247 | 249 242.5 18.152 7.49 3.0

# = -1 Fluvastatin ** * & = ch PR Z & & (QC sample) &
LC-MS-MS %~ 47 e sczd % % (n=6)

Actual Concentrations Calculated (ng/mL) Mean CV |Accuracy
Conc. _ _ SD

N=6 N=6 (%) (%)
(ng/ml)
0.25 | 0.23 | 0.22 | 0.30 | 0.25 | 0.25 | 0.29 0.26 ]0.032(12.63 2.5
0.75 [ 0.722| 0.84 | 0.78 | 0.74 | 0.73 | 0.72 0.75 1]0.047/6.22] 0.5
125.00(141.00 130.00 146.00 143.00 145.00 157.00 143.67 |8.710/6.06| 14.9
225.00]232.00 227.00 231.00 241.00 227.00 243.00 243.00 | 6.921|2.85| 8.0

4% = -2 Fluvastatin:® = & x. % PR P F2Z & 5 e LC-MS-MS & 45 Fx 2%
%% (n=6)

Actual Measured concentration (ng/i M

Conc. ean SD CV |Accuracy
(ng/ml) No.1| No.2 | No.3 | No.4 | No.5 | No.6 | (ng/ml) (%) (%)
0.25 [0.27Z2| 0.265 | 0.257 | 0.257 | 0.25¢ | 0.252 0.26 |0.007|2.68| -3.€
0.75 [0.746| 0.73¢ | 0.69:| 0.76¢ | 0.71% | 0.732 0.7: 0.0z | 3.5¢| 2.4z
125.00| 126 | 123 121 136 128 124 126.3 5.38.21| -1.07
225.00| 224 | 220 234 236 220 229 227.2 6.98.06| -0.96
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= Dextromethorphan: + &lx 4 ¢ £ p & (Inter-dayy_ %% & 4 #icdz (n=6)

A(\:%tﬁ?l Measured concentration (ng/ml) Mean . cv Accuracy
(ng/mi) No. 1| No.2 | No.3| No.4 | No.5| No.6| (ng/ml) (%) (%)
1 1.03] 1 |1.01/0.98|0.99|1.02] 1.01 0.019| 1.86 -0.5
5 432 4.81|4.78|4.94|5.64| 499| 491 0.428| 8.71 1.73
1C 9.27]10.2]10.1| 1C | 10.2| 9.€ 9.¢8 | 0.38.| 3.83 0.22
25 3.11| 301 | 30.z2| 24.6| 25.4| 24.€| 23.(4 |10.04| 43.€2 7.8¢€
50 53.2| 55.1| 51.3| 49.6| 49.1| 50.8| 51.52 | 2.269| 4.40 -3.03
100 107| 102 | 107 | 101 | 97.2| 102 | 102.7 3.77 3.67 -2.7
250 261| 219 | 231 | 242 | 236 | 241 | 238.3 | 13.91| 5.84 4.67

# » -1 Dextromethorphan:t +
LC-MS-MS A +5 £ 2%

= iﬁ{fv‘ PP 253 %&&(QC samplef
% (n=6)

2% oL
PEp

A(\:%tﬁ?l Measured concentration (ng/ml) Mean . cvV Accuracy
(ng/mi) No.1| No.2| No.3| No.4| No.5| No.6| (ng/ml) (%) (%)

1 1.01]1.0:]0.9¢|1.01|1.0z|0.9¢ | 1.00666 | 0.C2 | 1.65 -0.€7

1.5 1.52| 1.56| 1.58| 1.52| 1.54| 1.55| 1.545 0.02| 1.52 -3.0

125 128| 131 | 121 | 133 | 120 | 135 128 6.26| 4.89 -2.4

225 223 | 217 | 213 | 237 | 239 | 219 | 224.6667| 10.84| 4.82 0.15

# -2 Dextromethorphan: + &u 5@ 2 p B2 & f& & & LC-MS-MS »

¥ rErc k7 E % (n=6)
A(\:c;ﬁil Measured concentration (ng/ml) Mean . cvV Accuracy
(ng/mlj No.1| No.2 | No.3| No.4| No.5| No.6| (ng/ml) (%) (%)
1 1.0¢ 1 1.01| 0.9¢ | 0.9¢ | 1.0z 1.1 0.019 1.8¢ -0.E
15 144|141 (151 |147|137|1.45| 1.44 0.049| 3.35 3.89
125 146| 112 | 140 | 108 | 143 | 127 | 129.3 | 16.3671 12.65 -3.47
225 235| 229 | 207 | 187 | 206 | 221 | 214.2 | 17.646 8.24 4.81
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Fluvastatin # 4~ #c g8’ 38

CEEEg K 200 ¥ 4

~ 4 W E #2457 (YCS) ~ 4 & 4 (GLY) & PR Fluvastatin ¥+ « & 2

PK parameter FIU¥ASIANN (A} Eluvastatin (B) with H#E&k.  Eluvastatio (C) with #REEK,
P n=6 n=6 (B/A) n=6 (C/A)
Cmax (no/ml.) 868 +346 144021717 (1.7) 1550546 (1.8)
Tmax (hr) 195+1.16 095+0.13 (0.5) 1.28 057 (0.7)
AUCE - eas . can )
e 80.3+150 1411 +£17.0%** {1.8) 129.2 £ 34 0%** (1.6)
(hringdml.)
e 923+229 156.3 + (1.7) 1477 £ 5 (186)
(hrng/ml.) | ]
t1/2 (hr) 114+6.9 79023 (0.7) 7.80+£33 (0.7)
CIF (L/hrikg) 17121442 976+ 135" (086) 11.24 379" (07)
Vd/F(L/kg) 2555+ 1001 109.1+21.0"" (0.4) 119.1 £ 4817 (0.5)
MRT (hr) 14050 124+ 22 (0.9) 135+52 (1.0}

*: p<0.05; **: p<0.01; ***: p<0.005; Data = Meax SD

2 ~ FAME T KN £ 2 (TGITD) ~ " 5 % # 47 (CCCTS)H R
dextromethorphagt ~ & 2 dextromethorpha# & % #cf’ 3¢
PK A B: C:
parameter i _ DEX 20mg/Kg with |DEX 20mg/Kg with
DEX20mg/Kg, n=6(A}..) s~ sy &\ n=6(BIA) |2 % % £~ > n=6(B/A)
C max(ng/mL) 32.7+21.6 37.8+£17.9 (1.2) 34.1+ 17.8 (1.0)
T max(hr 0.67+ 0.2 0.£+0.19 (0.7 0.72£0.25(1.1
AUC t(hr*ng/mL) 88.2+ 48.6 88.7+ 51.9 (1.0) 88.1+ 43.6 (1.0)
AUCINF(hrng/mL) 107.€+ 35 120+ 65.9 (1.1) 97.3+ 44.9 (0.9)
k(1/hr) 0.3:+0.21 0.2z £ 0.09 (0.7 0.3:+£0.08 (1.0
t1/2(hr) 4.78+ 5.95 3.72+ 1.88 (0.8) 2.22+ 0.48 (0.5)
MRT (hr) 6.83+ 8.02 4.96+ 2.26 (0.7) 3.54+ 0.84 (0.5)
Cl/F(mL/min/kg] 207 + 84 23¢+ 177 (1.2 241+ 98.0 (1.2
Vd/F(mL/KQ) 1531+ 1819 1067+ 491 (0.7) 782+ 377 (0.5)

*: p<0.05; **: p<0.01; ***: p<0.005; Data = Meax SD
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