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5 2o (3) 5 M kAT FH RIS CYP2CO® SHIEN F 2 o b o sdish * 34l

< R4 452 a @ok(tid, 7daysys 0 F ~ X v pRE A H N E H Fluvastatin
1.5mg/Kg> 5‘*’56%@&1« B4k &+ &4 2 4 4c(tid, 7days) # € 5 0 5§25 R
FEDLG B A ORGP FRIEREHNES Q) HEA Y kY E
JRG CYP2D6 (S B B4 2 o 4 o 385 ¢ drdl e b= 4 12 & @K (tid, 7days)
(0 % N o pREA N ER dextromethorphan 20 mg/kgF =% e~ B4k 9

T AL 2T EAL(d, 7days) HE F FHIRERF HESLE 0 B X
TIRES P BRFREINED crdlez 9% ERE - R LEL B R
Bhp c v REHFGPL » & X Bg 03MIL 4 »iF £ 273 > U ok e o
A2 B 1 oo B jﬁév\fﬂﬁ—wﬁ_‘:-BOC/}\Tﬂ/* Boom R RIE Y 2 R B il ’?Fﬁ
HRBARAT RO ZHFLES LA EMPAEFRFR DR L4 TF
72 WinNonlin 4 7 #f 4+ & 4= 50« S P ch#E 6§ Sdc- (5) % v BFF Lo 8
PR B RERGREY Fo Ay RSEFEsy PRE TR VRS
H Bq’-&;?{g—ﬁ% L ,;gf_;g;‘ ¢ ﬁéﬂ—ﬂ;—”;ﬁ 22 é@K

< ¢ B r JR midazolamie pF & JRAvip 4+ 5 1 16 € % midzolam 8 p 2 =ojz &
(AUC o) 3 % i 4¢ 1.39 2 (p<<0.005)> 48 BB kB (Cra)» B EZ % 136 2(p
<0.05): pIL> ¥ RBEF R > HJRp# § 1 2 HAl score 44l e s A E ¥
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A% 2 42 & -~ 9 B v JR nalbuphinefr p* & JR & 45 5 ¢ # nalbuphine AUGyq %
¥ 40 2.90 % (0<0.001) Crraw* BT F = § 3.313 (p<0.05) 5> ¥ LA . -
HIRZF AL € 39 GHFR 20 REPAIH B4 - AP E
Fluvastatinn CmaxZg ¥ 3 4 1.7 & (p<0.05)~ 1.8 &% (p<0.01)- AUCtotal > ~ & ¥
2 % 1.8 1 (p<0.005) 1.6 2 (p<0.005)> CI/F % % & % 3 0.6 2 (p<0.005) 0.7
it (p<<0.01)> VA/F + & ¥ % 0.4 1 (p<0.005)~ 0.5 i (p<0.005) ¥ o ;7L +»
PREFIR LW AT H B4 R fluvastatingt < 6 BRI € G g
e 2BFag T o~ REDPKI I F R £ ~ " F FAIE AR
dextromethorphan+ v & 48 p = :ffc.c dextromethorphatk & 2 &4 # 4 £ ¥ & &
Ferog o R R E NG T o

Mk FRA A A ¢ T FRT I kg F
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Chinese M edicines Affect the Activity
of Hepatic Metabolic Enzymes
(Final Report)

Oliver Yoa-Pu Hu, Ph.D.
School of Pharmacy, National Defense 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 Cheanedicines and synthetic
agents.

(1)SD rats PK study of single dose of midazolam &mitbai-di-huang-wan
(ZBDHW): 12 SD rats were randomly and equally deddinto study and control
group. 6 rats of study groups were orally givenr@@/kg of midazolam and 0.33
mg/kg of ZBDHW and the other 6 SD rats were orgilyen 20 mg/kg of midazolam
only. (2)SD rats PK study of single dose of nalboprand Sang-ju-yin (SJY): 12 SD
rats were randomly and equally divided into studg aontrol group. 6 rats of study
group were orally given 20 mg/kg of nalbuphine @7 mg/kg of SJY and the other
6 SD rats of control group were orally given 20 kggof nalbuphine only. (3)SD rats
PK study of single dose of fluvastatin and multipleses of Gan-Lu-Yin (GLY) or
Yin-Chao-San (YCS): 18 SD rats were randomly anga#tg divided into GLY, YCS
and control group. 6 rats of GLY groups were orgilen 1.5 mg/kg of fluvastatin and
multiple doses of 33 mg/kg of GLY (tid for 7 day§)rats of GLY groups were orally
given 1.5 mg/kg of fluvastatin and multiple dosé€$® mg/kg of YCS (tid for 7 days),
and the other 6 SD rats were orally given 20 mgkfuvastatin only. (4)SD rats PK
study of single dose of dextromethorphan and miakip doses of
Cheng-Gu-Zu-Gin-Dan (CGZGD) or Chuan-Ziun-Cha-T#en (CZCTS): 18 SD rats
were randomly and equally divided into CGZGD, CZCar&l control group. 6 rats of
CGZGD group were orally given 20 mg/kg of dextrohmephan and multiple doses of
71.1 mg/kg of CGZGD (tid for 7 days), 6 rats of group were orally given 20
mg/kg of dextromethorphan and multiple doses ob 58g/kg of CZCTS (tid for 7
days) and the other 6 SD rats of control group wenaly given 20 mg/kg of
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dextromethorphan only. All the blood samples weqgressed into plasma and stored
at -80C before assayed with LC/MS/MS. (5)Pathologicalesbations of liver slices
were also conducted to confirm the effects of ta@jeénese medicine to liver tissues.

The extent of absorption (AU&, ) of midzolam in SD rats were significantly
increased to 1.39 folds by ZBDHW <{0.005).The Cmax of midazolam in SD rats
were also significantly increased 1.36 folds<(05). No significant pathological
observation was found between study and contraiggoThe extent of absorption
(AUC\uta) of nalbuphine in SD rats were significantly inesed to 2.90 folds by SJY
(p<0.001). The Cmax of nalbuphine in SD rats were sigaoificantly increased 3.31
folds p<0.05). No significant pathological observation viasnd between study and
control groups. The extent of absorption (ALlE) of fluvastatin in SD rats were
significantly increased to 1.8 and 1.6 folds by Giivd YCS (p<0.005).The Cmax of
fluvastatin in SD rats were also significantly ieased 1.65 and 1.78 folds<(|0.05).
No significant pathological observation was fouredween study and control groups.
The extent of absorption (AU&, ) and Cmax of dextromethorphan in SD rats of
CGZGD and CZCTS group were not significantly diéet from control group. No
significant pathological observation was found lestw study and control groups.

Significant drug-drug interactions were found betweChinese and Western
medicines.

Keywords: CYP450, UGT, drug-drug interaction
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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 reactionf] i & % 3 & & i (conjugationy ¥ * R % 4 5 =
#g > # ¢ 12 glucuronidation sulfation 2 glutathione conjugatior & & 5 ¥
B o

Glucuronidation®_## p #. 31 & - phasell reaction’ £ 7 f g gt
£ (catalytic capacity) & g < Fk & H 4o pF o RBEEAR Y E B4F -
* 2 # 4+ & - glucuronidation 0 i~ ;&T oA A d pE v B R
(UDP-glucuronosyltransferase, UGE)* < # 4 * glucuronic acid 2} = .
KRS > @t glucuronic acid] k p 3t - 3 i £ ¢ 42 UDP-glucuronic
acid (UDPGAJ}% sulfation 2 glutathione conjugatiog] § 4 i1+ % £ ¢ phase
I reaction § #p X FRR BB > TV L A2 EZE LR Y 0 A 1% ¥
»b = ﬁ;k.% # 3 ;,gﬁ

1994 # Shimadaz Yamazaki% 455 FBfrimie d Feng £ 2 4
BT o A A L AA R Bk A PFREEEE o BT FREEAT
> A lmPe d & ",;ﬁ@’ z %ﬁ’&i’% A r’lﬁ » e A MR M d R D B BT 7
KEAfEE Bula pEFELEY s FESFAL F A RS SR
FE- - '13*51% mfﬁ"?f%\%’—ﬁﬂ 'E.If*ﬁrfﬁmmilf\ )“’"] m”eﬁ%mg r
CYP3A#*rib it B X5 282% &R RSPy WHEES - HILTHP
Zpoira & 5d CYP3AE § phase | % #hash » A d ;_d AL A
172 #F2 % % > CYP2C subfamilyk pF» it &% CYP450p% 2% 7 & 1 18.2
% HZEWEAER - » =03 CYP3A: H = 4wl & CYP1A2 (12.7%)
CYP2EL (6.6%) CYP2A6 (4.0%)- CYP2D6 (1.5%)% CYP2B6 (0.2%),
PEEAR i E_CYP2D6E ik ER 7 & 1.5 % 4r& - e #b 25 Yene
RHE S d a7 A3 E i Phase B Phase 1P 2 & % 2 N
Z 5 5 5 CYP2D6~ CYP3A4 -~ CYP2C9- CYP1A2 2 UGT2B7 % i #f%
2 R TE Y FHEH NBHER L (T GEER o

SRPRARY Y BELLRARG PR R Y ¥ Flo F
ZREAAKRERI T 7 A3 > 40! £ 53 (St. John's wort} 4 & # >
AR  HWEARADY AR E R AR TR 0 ARRER S E DB
Lo pRRRMNEES SIS E AR ST 0 KA e 5 KBREF
FhRNRF ERPETAEPP R I D Fr AL LR DT (EH
1219 2 #Bf’a‘?m'fﬁ v ﬂrigﬁ MPLIE R TOITH m%f;ap: s L‘Q{;—d ‘i]“’%iﬁf‘ ¥
5 CYP3A % % crif 2 » 4o Cyclosporin~ Portease inhibitor indinavir ~
nevirapine Oral contraceptives ethinyloestradiol Anticoagulants Digoxin ~
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A\ Ak

- RERA
(- )i An & 47 B B3N H 3 & 4 47 5 S (LCIMS/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 # 75 ;% 3 &
(=)H# :
Sorval’ RT7 3 i# a4
Morphine,@-hydroxytestosterone, Testosterone, Morphine-3iglutide
(fLp Cerilliant™); Ethoxyresorufin, Tolbutamide, Dextrethorphan, Alam
ethicin , Resorufin, Dextrorphan ,4-hydroxytolbutden (5 Sigm&); Fluv
astatinpp Norvatis; dextromeyhorphah % p# % % 3% & -

= = I
= /kw‘fﬂ 7"‘
TihpEF L R A AT HBEE R E AL T RBAT

A P ES
(- )Midazolam# 1-OH-midazolan 47
1. HPLC/MS/MSif i+ % 2% z_

F* B osua e 4p k47 F ik (Liquid Chromatography /Mass/

Mass LC/MS/MS, API 3000 triple-quadupole mass speatter

equippe with an ionspray LC/MS interface) i= ~ 47 :

(1) % : LC-10 AD VP series Binary, Shimadzu, Japan.

(2) p #25 % : SIL-10AD VP, Shimadzu, Jopan.

(3) § ## : APl 3000 LC/MS/MS with Analyst 1.4, Applied
Biosystems.

(4) ¢ 1 :Hypersil® C18, 3 um, 50 x 2.1 mm, Thermo Scientific,
U.S.A.

(5) # #4p @ 0.1%Formic acid in water 0.1%Formic acid in
MeOH=45: 55 (v/v)

(6) wik 0.3 mL/min
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(7) irsteEE 10 gL

(8) A 17FFEF : 5 mins

(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) midazolam* =+ £ # 5 326.3 (m/z) + 3+ FEH 5 291.2

(m/z); 1-OH-midazolam* 3=+ 5 # 5 342.1 (m/z) &+ 3+ 5

# % 324.1 (m/z); pr 374 % =-(internal standard) flunitrazepam

A3 ERE L 314 (m/z) + 3+ EHE S 268 (m/z)

2. gL 2

R JZH B S  P-50u L < B :PJ% » e o~ 50pul 2o p 3R
& & & (internal standard: Flunitrazepampt@mL) 2 1 ml =
dichlormethane/ ethe3: 7, viv) > 2 F 4 » 4518 » 12 2900kg &<
I A& RS stk 58 0-80C Kk 204 4 R F D F
o B0CT I * § F B &eRi 0 T2 3mL ? AR/ mini-Q -k
(1:1, vIV)% f& e §¢' 2 & B~ 50 uL ¥ &2 HPLC-MS/MS4 47 »

3. & d MY iE

B~ Midazolam stock solution 1mg/mL g0 4= » dilute solvent
(plasma) 14 & 7] R iT- iR JE B % B 5 10000 8000~ 6000~
4000~ 2000~ 1000~ 500~ 100~ 20 ng/mL> £ 4c » 50 puL p $R4%
% & Flunitrazepam(10g/mL)is v+ 2900xgd.< 5 4 4 » P~ F jF i
A » LCIMS/MS > 17 midazolamz p /4% 2 B.cd 4% 6 ff vt B2
HAFER TR > P ERFREY > ¥ R R L (standard
deviation, SD ~ % 8 28 (%CV) % 2% (9Yerror) k=& A 45
S e Rt 2 Bt o e PR BF GBOR AR 2
s (linearity) B 4 » ¥ rg»cl p B (lntra-day) 2 8 p &

(Inter-day) &8 & &

B~ 1’-OH-midazolam stock solution 106/mL 5QuL 4c » dilute
solvent (plasma) 1 E 7 PR e - PHEEEREE 5 25~ 250~
500~ 1000~ 2000~ 3000~ 4000~ 5000 ng/mL> £ #4c » 50puL p %
& & Flunitrazepam(1g/mL){s 12 2900xgag~ 5 4 48 » B~ F 5
2~ LC/IMS/MS > 12 1’-OH-midazolamz p 3R4E 8 B e 4% g
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v EEEApEER TR G ERER IS R TR ER A
(standard deviation, Sp~ % £ %8 (%CV) % %% (9Y%error)
KR AT R AR Bl R A ok A
Y sz Mt (linearity) M % » ¥ rxsclk p & (Intra-day) %
£ p F (Inter-day) 53 & &
(= )Fluvastatins 47
1. HPLC/MS/MSif i+ 3 2% T_

BB ooxa Ak 47 B &k (Liquid Chromatography /Mass/
Mass LC/MS/MS, API 3000 triple-quadupole mass speatter
equippe with an ionspray LC/MS interface i 4 47 :

(1) ¥l : LC-10 AD VP series Binary, Shimadzu, Japan.
(2) p#LsrE ¢ SIL-10AD VP, Shimadzu, Jopan.
(3) F # : APl 3000 LC/MS/MS with Analyst 1.4, Applied

Biosystems.

(4) FH: K4 EH* 3um, 50 x 2.1 mm, C18 reverse phase
column (Hypersill)

(5) #H#¢4p ¢ Hd4pgkd formic acid: H20: Methanol = 2: 20: 80

(6) niE Coonsik s 250ul/min

(7) Z&8fH 5 ulL

(8) ~+7pF R 5 mins

(9) 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) Fluvastatin* 3+ £ # 7 412.2 (m/z) + 3+ EH 5 266
(m/z) ; p 4% B(internal standard) indomethacingg+ £
# 5 358.3(Mm/z) + 3+ :EH 5 138 (m/z)

2. B IL 2

o d e B 5 0 P~ 100 L~ Eh;;“ﬁ{r v 4v o~ 50 pb 2o p
R4 & = (internal standard: Indomethacid 200ng/mE 1 ml =~
0.75M Ammonium acetate pH=8(k HCl j# =) £ 4 » 5 mL
diisopropy! ethervoter 304 45 {s > #-& & % »>+-80°C 7k 8 30 4 45
BEPRND R 30CTAI* § F Bk Sedc 0 ¥ 100uL
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mobile phase-{ : MeOH=25:75)3 f# ¢ 5z 2_ & & > B~ 100uL &
&= 11 HPLC-MS/MS 4 47 -
3. & d MY iE

B~ Fluvastatin stock solution 1mg/mL j20 4 » dilute solvent
(plasma)> 2 F 5| 8 e - iR k&R % A 5 0.25~05-1+5-
10~ 50~100~ 250 ng/mL> £ 4 » 50uL p ¥R4& % % Indomethacid
(200ng/mL¥ 1 ml=20.75M Ammonium acetate pH=8(kx HCI
F %) £ 4~ 5 mL diisopropyl ether voter 304 4815 » #- & B
3+-80°C k44 30 4 4> = F B0 Fir 0 2 30C T 1T § § M
&-rX iz » & 100uL mobile phase-f : MeOH=25:75)3 f% ¢ 37 % 2.
# & 0 B~ 100puL # &4 HPLC-MS/MS & 47 o

™ Fluvastatind p 30 4% 8 5o % 6 ff vt B HAp stk & 1
Bl BB ds 5> ¥ %R L (standard deviation, SP
%3 %l (%CV) 2 FZ (Jerror) kB A 47> 2 i re %
Bt it i ek & AR 2 @i (linearity)
B %> Trgocle p R (Intra-day) 2 £ p F (Inter-day) h%-¢ #

e

(= )Dextromethorpham 7
1. HPLC/MS/MSi% i+ 2 2% z_

B B k4 k47 B % & (Liquid Chromatography /Mass/

Mass LC/MS/MS, API 3000 triple-quadupole mass speatter

equippe with an ionspray LC/MS interface i 4 47 :

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

(2) p # 1% @ SIL-10AD VP, Shimadzu, Jopan.

(3) § # : APl 3000 LC/MS/MS with Analyst 1.4, Applied
Biosystems.

(4) g1 kg4 * 3.5um, 100x 4.6 mm, C18 reverse phase
column (Symmetriyl)

(5) #d4p : HBd4pgkd formic acid: H20: ACN = 2: 20: 80

(6) swiE @ 250pl/min

(7) L5884 - 10 pL

(8) #» 7P : 5 mins

(9) lonization mode : ESI

(10)lon Spray Voltage (1S) : 5.5 kV

(11)Curtain Gas (CUR) : 11

(12)Nebulizer Gas(NEB) : 10
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(13) Temperature (TEM) : 376
(14)Collisionally Activated Dissociation (CAD) : 8
(15)Multiple reaction monitoring (MRM) parameter
(16)Devtromethorphart Zr=+ 5 # 5 2724 (M/z)) + 3+ 58/ =
147.1 (m/z) p 374& % =.(internal standard) propranolél 4=+
FHE G 261.2(m/z)y + 3+ EHE 5 116.2 (m/z)
2. FR AL 2
o d 2 B S 0 P~ 1000 L+ Eh;;“ﬁ{r » 4~ 50 pub 2z p
3R4E & 2 (internal standard: propronolol 5mcg/mi100puL 0.4N
NH,OH %2 3 mL methyl tert butyl ether voter SAo\ff*‘%;i B X
2900rpm, 5 min #-4& & ¥ 57-80C k45 30 ~ 48 > #HF B0 1 i
i o 3 A0C T A1 * § F ¥k &oxdg 0 L4 20Ul mobile
phase(k :ACN=50:50)% f# ¢ iz % 2. #& & > P~ 100 pL # & 4
HPLC-MS/MS % 47 -
3. kv My T
2~ dextromethorphan stock solution 1mg/mLuR0*x » dilute
solvent (plasma) 14 A 7| #f8 it - e k&R =5 5 0515~
10~25-50~100~250 ng/mL: £ 4v » 50 puL p FR4& % = propronolol
(5mcg/mL); 100puL 0.4N NH,OH %2 3 mL methyl tert butyl ether
voter 54 45 {s » .o x 2900rpm, 5 min #-4& 5% »-80°C 7k 5 30
AEFRFEN G 40CT I § OF e SR ¥ 200ul
mobile phase{:ACN=50:50)% f# < sz 2.t & > P~ 100 uL #& &
1 HPLC-MS/MS & 47 ©
v+ Dextromethorphas p #84% 28 5 e 4% o ffF 0t @27 H 4p §
ERIFR G ERERE Y & T RE R £ (standard deviation,
SD)~ %2 ki (%CV) 2 FZL (%0error) ks 47> 2 ihff
FEft 2 Rrgdd o i b ok B AR R ML
(linearity) B 2 » ¥ 7x»zf p & (Intra-day) 2 £ p & (Inter-day)

mrr'? R
I E-FEF Y RGY F(ohpr 1) H RS CYP3A4 S &4
(midazolam}). # i % % & 5%

hitfFdb gk m o A R(SDratyg# & - p ’ﬁiﬂ B BT PR
B % midazolam 20 mg/kgé &k & Smg/ml) F % e~ & ¥ *h & H R
FAp R oL 0 B A Bl w1 R E G lfﬁf%;f*r:r ARET R RT RE
52 (0335 /2 THE)rdlez FHRENLEGLQ, 2,5, 15, 30, 45, 60, 90,
120, 180 240 ~ 4 p ~ v R & FW B 0_3 ml _._,4‘1)\3@1&7;54:%
378
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(heparin)> 12 f ok 5w o I * A7 B i oo B Jf:/a\ dris ¥ >-80 Crk4n 4
oo b RRRSTRIE S E AR P BT HRR AR AT RDA T E
1¥ - % = (midazolamk H 35 CYP3A4 i #+4~ (1-OH-midazolamp_ ~ & 48 p
MR gt 24718 > Y L WinNonlin 2 #7342 550 1 P chEd
B S TR GNEL X BN g s 2 s R ‘#Wf ERCR IS
BPRY FR B2 St T - ko d LT LY BRR ST B
PRATA 4 en 3 0% o
Ao H - BB F kG B (R F &) E RS UGT2B7 & #
(nalbuphine}. # # % 6 & %
T FF R 0 S R(SDratfp # a8 - p o fFdlEes RiEc jRYE
4 #5% # 4 Nalbuphine 20 mg/Kd 7% * Q-k » 20 mg/mL) » F % e~ & ¥
hEEIRY R A (EX FRE ) LS R FHEDHE S fﬂiﬂ%T ARET
JR* B E 5 20475 /2 7HE) fpdlez FHRENERE - KB EEN
0.25,0.5,0.75,1,15,2,3,4,6,8,A24 | > p ~ v B k%P5 0.3ml
Ao~ p £ 2 0% (heparin) B b Gk o 1% AEF o R AR R
3-80 Crkfad ko BRI HFTIEIL ™ 2 T B jfﬁfrp‘g ® B é\lli’#g/”\*% %
k47 3 02 H5N # 5 (nalbuphine)e ~ BRI P RERE R g L 2 4518 0 TP 1Y
WinNonlin & 45354+ 43> % PN chZE & F S8 7~ TPIFELHEH AL Q8
gl S AN N T #E“f PR A HPRP B A 2 (ST
- A T LY BRI R R R
=~ FARIE A Y RHEY F ARG CYP2CO # BHicst # 4+ (Fluvastating. # 4

R
e~ RS 4325 #-K(300meL, tid, 7 daysy > % ~ X @r pREA
;4 % 5 Fluvastatin 1.5 mg/Kd i3t Q -k » 20 mg/mL) » w4 Rp g

A8 H BA R AUAT(tid, 7 days) &5 H B4 R AU (m,ssﬂl ; H A A
TR BEH1BEB3Img THE ~66 Mg THE) B ANX T JRYE
5 ¢ BRI 2 BN # 4 Fluvastatin 1.5 mg/Kg PRCETE TR OE B e TR
S(SDratyf # & — p ofr 4|2 9 5% w3t b s - % L E 52 0.17, 0.33, 0.67,
1,2,4,6,8,12,18,24,30pF  p * v REF%REL 0.3 mlT 4 »if 23+
% (heparin) 1217 b G > 1% A2 F i Hrow den Jo 0 315 B 20-80 Tkt
oo s R iR R RIS 2 AR P AT RF R AR ST R 4T 0
¥ -2 F (Fluvastatinfe. ~ RPN "ERFF R gw P EREA 718 » 7 1Y
WinNonlin A 4735 4+ 8 430 % RPN hEH 8 L8 ~ TR N EH 0L ]
PR L A RBER R G R A R A2 wm%w%ﬁ&
— MR d W?Fiw“‘ EQ ARG e BHIRATA G hL T E o
N SR REET F R CYP2D6 i s # 4 (dextromethorphan)
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2 8 i B H R

Pedlle < RS 4128 %-K(300mcL, tid, 7 days) » & ~ % v pRES
o5\ & 4 dextromethorphan 20 mg/kég(rw}ali 20 mg/ml)> 9 5k e~ & H_
MG 1% A2 2 3 (td, 7 days) 25 1 F % f;w NYTE M g

HEZPHEETARIFIRT HEDLE (711mg/ T £ ~55.5mgl T
%%‘15{5) s &N X T JRM A P OEBH R 2 8 2 4 dextromethorphan 20
mg/Kg - t_%’rif%fr%frﬁﬁ’%f‘ ok B(SD ratfp £ & - p oo frdl ez 5"*'55;. ‘0
i - b #IEY 0.17,0.33,0.67,1,1.5,2,3,4,6,8, 12,28 > p *

Bl E#7%P-n 0.3 ml &4 » if £ 2 %% (heparin)> w7 2k w1 * iug
L N jﬁln\“‘ {88 30-80 Crk#ad fod R HFTRJIL ™ 2 A+ ¢ 3
FHRBERIAFTRDAFT D ZHELES - BB PEEFT DR L4
%é’; » e 2 WIinNonlin 2 45 #8 4+ & 43+ RR PN chZE 5 8§ So8c -

]ﬁ EL;*
Tl iRk G 2t BB iﬂ‘p_]gk PELR
S sk BB FR R 1 R Y BT o < v R Akl

WWis 2 AR B kB R LR ”‘;é’f{ " 10%rkfis F B B2 AR
BARFE T oK > v paraffin & 32 & F - 2 iF k7 2 bum B2 2 B
£ 17 hematoxylin, eosirt periodic acid Schiffz ¢ & T+ fa.}ﬁsij‘l_&%a * oo
¥k B R 3 BACE LR 2 57 B L1y cacodylates 7% (0.1M, pH7.4)
e £ 3 20% aqueous osmium tetroxi@g=_1 -] p% - 4% % 2 graded alcohol
BRI @ AT SpUrrstig e @ 318 2 F R UHEE 7 2 SAZ I Y0 £ uranyl
acetate &7 |ead citrate 4 o IR 4F 2. 2E R -2 transmission electron
microscope (Hitachi 600, Hitachi Co., Jap&riyup 2% > 5 {8 o :}P‘sl‘*l F%;sfF
2 Modified Histological Activity Index (Modified HAI¥| 3§ 374 » 3F 3 &% < 4F
ARBE 0 B HAL A didd 3 0 A Hicft ] 0-204

-
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5~ BR

-~ A 4T Rk
(- )Midazolam
Midazolam>* < ¥ & 5 ch Rl REY SURR RS 20~
10000ng/mLe £ &4 52 p F (N=6- 4r@- ) 2 M{tw Eﬁ‘? 2N 1=
5 0.9997 Eor A ATk L AT m,}%)iﬁ%a FIPN SRR L2
¥ o % & (precision, CV) & % (accuracy, %error) %
150640 2o 2 b o 4o — o
Midazolam &4 $7Fg 8k 3% » ¢ 45 LLOQ (20ng/mL)~ LQC
(50ng/mL)~ Medium QC (5000ng/mL) High QC (7000ng/mLy} #&
ER CHEPR (N=6) 28 pF (n=6) 242 A (precision, CV)
2 ® g (accuracy,%error) % e 1506 T e Fl2 p > 4o dk = -1
’fr’% Z 20
(= )1-OH-midazolam
1'-OH-midazolam*t + ¢ & x Jf: ¢OR T2 AR R R R
» 25~5000ng/mL- {2 & RE B F (N=6 4-@l- 2 St §F
rig s 0.9999 &1 A & 7 % SL A dTid ¥ mlfaliqﬁ:’ﬁfl}]\ el B
¥ o H B R (precision, CV) & & & (accuracy, %error) ¥
159 R TRl p > ek = o
1'-OH-midazolamens 5 FE xS 7 > & 3% LLOQ (25ng/mL)-
LQC (50ng/mL)~ Medium QC (2500ng/mL) High QC (3500ng/mL)
rfEkRE > HF PR (n=6) 2 2 p & (n=6) 24 % A& (precision,
CV) ¢ %75 & (accuracy,gerror) & t 15964 = B2 p > 4ok
z-1frke-2.d B= ¥ & 1'-OH-midazolamZ 4-OH-midazolam
HFERE o 2Ed LC-MS/MS ¥ 7 #- 1'-OH-midazolam £
4-OH-midazolam 4 3 > » Fr:~ F % #1if| ¥ 2. 1-OH-midazolam
)k & & 2t 1'-OH-midazolam¥®? 4-OH-midazolaméd, fo2_Jk & -
(=) Fluvastatin
Fluvastatin>> « o B # @ ] 22 R F & SUER $#F 5 0.25
~250 ng/mLe R & S P p R (n=64r@le ) 2P fF rig
% 0.9998 & or A A T kAL AT m/f;)f;:#ﬁfl AR TR
¥ o H B R (precision, CV) & & & (accuracy, %error) &
15% R TRl p > ek T o
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Fluvastatinens 7 rg225% 2% > ¢ 45 LLOQ (0.25ng/mL)~ LQC
(0.75ng/mL)~ Medium QC (125ng/mL} High QC (225ng/mLy} #&
ERCHEHFBPRE (N=6) 32 £ pF (n=6) 2 # %A (precision, CV)
v ¥ rx & (accuracy,%error) ¢t 1506 T = 2 p > 4rdk -1
ﬂfr’z\ > =2 0

(= ) Dextromethorphan
Dextromethorphanss « ¢ £l 5 # il 2 R & 50K & § F
» 1~250 ng/mLe #R3¢ SR p B (n=5> 4r@l7 ) 2 ML §F -
5 0.9984 B & A 47 5 S dTit * ik B F RN SUEH 52
¥ > % R (precision, CV) £ &z & (accuracy,%error) ¢ &
15%6 R T2 b 2 dodk = o

Dextromethorphani» 7 fEsc2% % > ¢ & LLOQ (1ng/mL)-
LQC (1.5ng/mL)~ Medium QC (125ng/mL} High QC (225ng/mL)
kR HEPRF (N=6) 2 8 p & (n=6) 2. % & (precision,
CV) &z & (accuracy,%error) v i 150648 T Fl2 p > 4r
N-1ged ~-20

S H-BEB ARG B § 1)H RS CYP3A4 R E 4

(midazolamy. # #» & & 25 5%

Midazolam % 3 »x% R 44 & > midazolama g 1 & £ 5 d CYP3A4
L 2% 1-OH-midazolam #& CYP3A4 eE (4 % mldazolam,gr_%*" N R
B3 HFAPE A3 FEHE midazolam 58 F > ¢ FREH A8
X4 CYP3AA E i+ B E R P2 dotp b 1 (05 #3372 %) o 4ol »~ %
1 #F57 0§ ~ 9 K JR midazolany f pF¥% = H & £ (0.33 g/kg) i &= & 1
> %0 BUHP & JE2 midazolamz # i @it 1-OH-midazolamk & 32 § &7
¥ 3 o9 d &4 2 midazolamé 4 § ik 5 > midazolamiy p & F k &
(Cmax)d #7412 41.35+0.25ug/mL> & HE HEIR* a5 1 (60 gF 2
% 2 2.21+0.74ug/mL (p < 0.05) & 4 ¥} = jc B 4tk B 9 AUC g * B
d Frdles 114.8 + 35.6 minfig/mL > B &£ R* & § 415 > ¥ L 3 1
236.7 + 62.0 minag/mL (p < 0.001) + #F# 4v ez yziE 2.0672 ; @ & £ F i
R R et KT R (typ) 0 o A 57.1£16.0 min H & EIRF oip
BELB O R¥EI633+ 133 A E M2 HFLR > vk F L EAE
H 4v % 0 B fz midazolamehiy 4 o ¥ b ol & kg o BRI E F 1
< & % #tP 1-OH-midazolam:s. § & & (Cmax) ¢ #r 4] 2 565 + 134
ng/mL> 28 ¥ < & % 767 + 132 ng/mL (p < 0.05)AUC g’ Bl ¥ 3241 22 0 50.1
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+ 8.3 min*ug/mL- & % 2 % 1 69.6 + 9.9 minfig/mL (p < 0.005) 3 4 :¥ 1.39
B od VA A AR midazolam 2 frjpi F L BT i A EHF T

T @ g2 B e

ZCH-HEF YRS F(F F4)H RS UGT2B7 35 # 4

(nalbuphine}. # 4 % & & %

Nalbuphine % ®5 e 55 48 & > — 4% 3L fis(s Lo 2 B R R 47
’FF'J » BH W B E b Ap e e E H & g (% L eTe 4] o Nalbuphine

A& Fgd UGT2B7 * 35 nalbuphlne-B-qucuronideéf:c UGT2B7
pra ]“nL ¥ nalbuphine e fg p ch N B € 3 HF R L o AP FESR
nalbuphines #-; % > ¢ Zp[E# 4 UGT2B7 7% H"‘ EP 2 & i 4(95
EFF %) deB L - fro1 0 F + 9 & v PR nalbuphine PaE%,.g»J H 3
(0.17 g/kg);z FAis 0 x 0 BB & }7‘ nalbuphinek & ¢ kg% = % > & d
# -+ - 2 nalbuphinef: + & %3 % 5 - nalouphinet# p & % & & (Cmax)d 2
#2187 ng/mb B HEPR* & FAcfs BFL B I 60+26ng/mL (p
< 0.05) A& RPN ES S E ) AUCw 0 P e F4]ea 39.0 + 11.6
hr*ng/mL > ¥ & & JR* & §4c¢ > ¥ 2 % 1 113.2 + 16.1 hr*ng/mL (p <
0.001): * 3 +esfeid 2.9 % 5 A % & F e S Pl R PRk 2 R (tuy)
d 340292 +£1.86 he 5 # E/R* & F 418 > B¥ 3 415 + 3.02 &
FEF2ZHFALR > R AR AREH A~ 9 B3z nalbuphineis 4 o d
PeF AT A REE R nalbuphmea ATHEBBT N EEFELFIITEY > A A
2R e
e~ SRR H T ORMEY F(SURAT H B A) RS CYP2CO Ko # 4

(Fluvastatiny_ # 1~ % $ 33 5%

4 iE* % w g% fluvastatin (Lescol®) iF 2 §8 R 2 BN &
fluvastatini_% - &= > d i* § & & 2 HMG-CoA reductaser4/|#] > v JR 24
v v X 25~30 % & - % CYP2C9# 3# - fluvastatin sodiunt PR 4z

Vi 90 % FIMEEGTH R RIS MARY Y FnAE T H A
CYP2C9} # 380 % fluvastatin m H 4 isoenzymelt| § # ¥ ¢+ 520 %~
PEREE A 2% CYP2COE G B EF R BaaBs e B4 o

kR #3045 % (129/LNaCl pH=12~20 4% A= F 104

45 > 12 IN NaOH# Z pH 2 6.8 £ g § hirif 10448 > LEw 2 f R

R SERE
A E e+ v B(SD-ratys = v pPR¥% S 66mg/kget f%fx 2 33mg/kg:
#Up4T — % =2 5(0900, 1330, 180Q) = = > yrdleples €t B & @
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kKo A RFHDHZE G P> FHE LB RIS 66mg/kgh’ﬂ1 £
33mg/kg=nélas & PR fluvastatin 1.5 mg/kgi >k, 2 mg/ml)> 341 2. E
4 fluvastatin 1.5 mg/kg# = 2Lid fr 5 v & & (Blank) % 3--+ = %H* F=
B 2wl 5 0, 10, 20, 40, 60, 120, 240, 360, 480, 720, 108a@0;1 1800
min > = 2k v % 0.3~0.4 ml ¢ & 4o H A £ 150~200ul) » P~ 2 B E H FF
£ 4r » 10 500 IU % (heparin) 2 f# 2k s 0 & %A\“‘ fs @k ¥ -80
C k484 & - 7] Fluvastating B ag s & » #70F BPF 2 oJ2k 5-PF 2
KA FERIBERE Y BT o

4ol 2 L= Aror 0 F 0 RS RE 4 &4 (66mg/kg, tid, 7day)
3 Ae4(33mg/kg, tid, 7dayf - & N X @E’ R Fluvastatin 5 PR #& 4¢
(66mMg/kgk: fﬂ;%w {(33mg/kg)’ <9 E:N J\N Fluvastatink & 2 ¢ % ¥
=% »md &+ -2 Fluvastatind- + § S8k 5 > Fluvastatint p & % Jk &
(Cmax) ¢ ﬁ';% |21 87+ 35ng/mL> 2 3 2 144 + 17(p<005) 155+
546 (p < 0.01) & fp e &EH n% E cn AUCE Pl 454124 80.3 +
15.0 hr*ng/mL> 2 3 2 141.1+ 17.0 hr*ng/mL (p < 0.005) 129.2+ 34.0
hr*ng/mL (p < 0.005) 3 4c ¥ Jcit 1.8~ 1.6 & ; AUCoo R d 4] 192.4 +
22.9 hr'ng/mL> ¥ ¥ 2 % 1 156.5+ 23.2 hr*ng/mL (p <0.01y147.7 + 52.8
hr*ng/mL (p < 0.05) 3 4rsxjc 1.7~1.68% ; & i & % 5%“$3i§¢ 1 Cl/F »
d e 17.12 + 442 Lihr/kg> % 1 9.76 £ 1.35 L/hr/kg (p < 0.005)
11.24+ 3.79 L/hr/kg (p < 0.01) £ &4 » # 84 o0 VAIF > d F4]em
255.5+ 100.1 L/kg> # ¥ % = 109.1+ 21.0 L/kg (p < 0.005) 119.1 + 48.1
L/kg (p < 0.005)#s+47 ~ H @ Ac L2 B 2R € 3 40 < ¥ &%z Fluvastatin:isy
3ol T A AT A A A0 Fluvastatin & JRIET it € i S B R
% > m g2 g o
TFAEN T RGET F(EFH &S T FANYHRE CYP2D9+ 3

;4 # ¥ (Dextromethorphan) # 4 % - 15 5%

Dextromethorpharl_- fé48r% £ 4 - v i L. @ (Dextromethorphan
hydrobromide # * %% x.¢ » Dextromethorpharf @ {4 5§ sui®® > fr
FIrg e 0 AT 2 Pl L S d¢ o Dextromethorpharfe % 5 ALl i wx ﬂz v T R
{6 15613 60 ~ 4] VHFELE o TIRISES Vi 3 1 8 | Fo
Dextromethorphan# 2 p 1 & §_ 5 d CYP2D6 # #r= dextrorphan =r
3-hydroxy derivative of dextromethorphan = CYP2D6 <7 /& & %
dextromethorphan? #8 p s X FHFEH € 3 B F OB o 23+ FEH
dextromethorphark #-3% %> ¢ ZpE# 4 CYP2D6 &7 ¥ 52 o #
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BES ST EAAT(95E - > R) kMY #FR v  iR(1.2 g/L NaCl, pH
=12~20 4% 4 F 1044 > 2 IN NaOH# & pH = 6.8° £ 1143
AT 10L& LEH LR ED]F o

5 E e+ v &(SD-raty* =t v JR% 5 55.5mg/kg =" 5T E B Hg
71.1mg/kgsnt F % &2+ > - % = =2 (0900, 1330, 180Q) = = » ¥4 & pl %
A EEHIBIHE L xRFHV LS P> FHE LR JRIKA
55.5mg/kg ! 3K A 4cd 71.1mg/kgshr % £ 2 & PR dextromethorphan
20 mg/kg (3 **-k: MeOH=1: 1, 20 mg/ml) - +#] % ¥ %= dextromethorphan
20 mg/kg b o Bik B 3 v He 5 (Blank) 2Lz ghiF g - Lo o) o 40
% 0, 10, 20, 40, 60, 90, 120, 180, 240, 360, 480, 72@0 min> =+ Zt3d = 5
0.3~0.4 ml & ~ &rx chj 150~200ul) » P~x 2 jfic® ¥ FF L 4 » 10ul 500 IU
3% (heparin) ™1 |7 3t & o & 5}1{:4\ dris iy sk § 3t -80C rkfaild & o

JoBlte 2Bl AT e B pR RELSS $HEOL K £
2 g FT R A 4T f4 @ PR dextromethorphar < v & R P on Jf: 2z
dextromethorphatk & I & & ¥ 3 4 » @ 4 % - = 2 dextromethorpha#: 4
Bk w9t @l g F I A bR &2 B oty
2 MRT 827 " Merdg% > e £ AL P F L B o
o~ BRACip s § 1 2 midazolamit < 6 BFRR RS2 B Y

2 Modified Histological Activity Index (Modified HAI¥|:% : =4 H jh 4
4 midazolamz_ ¥ #]% 2  pF¥ S midazolamz H # & fvip s § 1 2. F %
& > 3 HAl score~ %] 2 1.50 £0.84%2 2.00 = 0.00 1 Kruskal-Wallis testz
Mann-Whitney test> 47 = e 2. £ & > S % F RS 22 HAlscorei 7 ¥ ¥

Vol Bl 24 2 pdleanre s B okg o i & portal area (bile
duct, portal vein, hepatic artegy)central vein (CV) m?z 2. morphology}= &
AR AEHERLS olpk 5 1 w2 B2 312+ = kg 0 & central vein
(CV)sig R G & Lwre s 5 (FIBHRs )R % o d PR dv B IR
midazolamz sripd § 1 ¥ < v BAFESE F - LI d FEFDG T -
= ~ HPR%& & 4% nalbuphinett < v EE”-’?**‘&.B_.?%QL%%K

2 Modified Histological Activity Index (Modified HAI¥ | =4 H jb %
4 nalbuphinez ¥4 & % e pr ¥+ nalbuphine* 5 #| € & § 42 F 5% 2 8
HAI score # % 3 1.33 + 0.82% 1.00 + 1.10 7 Kruskal-Wallis test %
Mann-Whitney test> 47 = e /2 £ £ > S % #F WS 22 HAlscoreiZ 7 4 ¥
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¥d BloLwe 3oLz g eaiFe va k5 7 ° & 4 portal area
(bile duct, portal vein, hepatic arteﬁy)central vein (CV) Xm*z 2. morphology
PR PR A ERELT 2T HREZR - - 22 4 kg "f i CV *itif
TR L AR —"’Kff\l#’%ﬁ' EHEEI o d M EBRY v HIR
nalbuphinez & § 44t~ ¢ BT 7 ¢ 5 ¥ 3
ANKA G A E AT H B4 1S F R fluvastatingt < 0 BUFERR e R 2 L5

2 Modified Histological Activity Index (Modified HAI¥ 3% ;=4 H jh &
4 fluvastatin 2 ¥ 4] 2 &4 5 H & 24 4 &4 (1, tid)- = {8 &R
fluvastatinz. g =% » > 2 HAl score4 % 5 1.00 £0.33 3.33+£0.89% 5.33 +
0.44-

Yd BlzIzto 2qpdleaitessy ¥ kg o &% A portal area
(bile duct, portal vein, hepatic artegy)central vein (CV) »% 2. morphology
g Bk FHETELS AitEz Bl 1t=231=217 i\g » 7 central vein
(CV)rtiT 2 portal area (PV,# 7 bile duct, portal vein, hepatic arteny|}# 35
FF W S (FIBR e )Rk om S MELS 4G4z =1+
{ % § - 7 central veinfiti 2 portal aredd| 3 R # X wie 3§ (F1BlHRze
}@Iﬁ,@ ) MR 2 PR % o (periportalfm e J g e o d 11 P LR v K
WPRH 4 F A2 AU TS R fluvastatin 3t~ 9 BT g 5 dmficie 7 A
Fenig g o
1A FRIE RS £ 2 T R A4S IR dextromethorphadt < ¢ &

faa R AR

2 Modified Histological Activity Index (Modified HAI¥ | =4 H jb %
4 dextromethorphare_ ¥4 % &= & E "y g addr B & &2 -

{s ¥ PR dextromethorphan. F 5 = » 2 HAI score/a\ u 4 1.33+0.442.17 +
0.28%2 1.67 £0.44

Fd Ble 2wt o2 il aiTieiney ? i—g » & portal areast
central vein w*2 2. morphology:=& £k ;@ S HE LS 2 F % &2 w2
Ble =32+ kg > &central veinitiz 2 portal aredd| % 3R % X
LR ?Iﬁ’u%k ) AR X F“‘»‘SF % 8 (periportaly” % 4 ‘mfe NN T @ R F o d 14
FTREV OO 9 BPFER gy R A RFENGT oa SAHELS
SEMZRe - 2T o kg terl RE A CV M§ﬁv§wé
Mamgie o d MPREV I A9 BPFEME G Lk 2 B F i d

fon
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it
A RAPFR AR A A A fdp iy R RE G A R 3 0 4B
j&éj—%’j—%m" R EEARpE S T ARBRE TR NTRRRERR

- %gg;,udx i%hm‘f’ gk R

S BEE £ - W54 G fcentral veint it § 0 B ki e &
P2t o RavFuge ¢ 3 central vein it 7 s fcE LIR
CRETAlE A KPR B NIRRT ST R

o

._\

’

F_&

I:“j]\zﬁ*“-

5 PR nalbuphine 2 & i &4cse SREPFRL G B ¥ 5y 75
» 3 & 5 e UGT2B7 #i¢ = nalbuphine# & |+ 7 i<
T T 5% 5 chUGT2B7 # 1% FI L 47 o
ARFHEFERGERETE S P B A ERY € B F I
RS R Ry BREFARMP ERFES%R L5 FRFe fAr F
g;:iaa“%%ﬁ AMFOEL-BH IO 5 BAMPM B RERZAPM I
HE AR A RRAL GHREF-EH 2

aAE & 2

TP

=
A

Ak
71

/%’i

fen @@ AT 1 B o
r

g_

BRCCTRE LHEFFEE S THFPF . LhA R
FIRT § THMEFRP, FLESOS SHL ) FL o RRFEIRAE B

T IRy
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[ 30T of < 1IRM (2 pai

: 214.0/288 2 amu from Sample 43 (3-20) of Data®51228.wiff (Turbe Spray) Max. 1.524 o5,
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a5 1.40
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iam 10ug) of DataS@0718-1

o

Bl = -~ Midazolam~ 1'-OH-midazolam~ 4-OH-midazolamg p 3% 4% % &
Flunitrazepam:® % & n- ;ff;i LC-MS/MS B ¥ -
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Control Group: Midaz 20 mg/kg (n = 6)
Study Group: Midaz 20 mg/kg + ZBDHW 0.33 g/kg (n = 6), SD rat

—&— Midazolam 20 mg/kg

3o r —6— Midazolam 20 mg/kg + ZBDHW 0.33 g/kg
:a' 2500
& 2000
g 1500
S 1000
e}
S 500
0
0 50 100 150 200 250
Time (min)
Control Group: Midaz 20 mg/kg (n = 6)
Study Group: Midaz 20 mg/kg + ZBDHW 0.33 g/kg (n = 6), SD rat
—&— Midazolam 20 mg/kg
10000 —6— Midazolam 20 mg/kg + ZBDHW 0.33 g/kg
1000
Ei
~ 100
g
[4+1
° 10
N
S
S 1
0.1
0 50 100 150 200 250
Time (min)

*P <0.05, ** P<0.01, ** P <0.005 (statisticahalysis: -test), Data: meaix SD

B~~~ B v JR midazolam® JR& 7 & JRAvip § 1 #H midazolams: ¥ &
EL?EE;?S(—F E%‘];; _ _]1})";}2_‘7}:;;_ » 7% Fﬁ:]?:« Aéi‘&&ﬁ%‘)
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1-OH Midaz in SD rat
(Midaz 20 mg/kg vs. Midaz 20 mg/kg + ZBDHW 0.33 g/kg)
~ 1000 —&— Midazolam 20 mg/kg
gn 300 —©— Midazolam 20 mg/kg + ZBDHW 0.33 g/kg
[=]
& 600
©
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_—§ 400
=
)
S 200
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Time (min)
1-OH Midaz in SD rat
(Midaz 20 mg/kg vs. Midaz 20 mg/kg + ZBDHW 0.33 g/kg)
—&— Midazolam 20 mg/kg
1000 1 * ,—e— Midazolam 20 mg/kg + ZBDHW 0.33 g/kg
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éﬂ 100
g
=
g 10
<
=
=
! 1 r
Q

0.1

0 50 100 150 200 250
Time (min)

* P <0.05, ** P < 0.005 (statistical analysi-test), Data: meart SD

B4 ~ % B r R midazolam & JR & # & JR4vip s § 1 $HE A ¥t 1-OH-
midazolam. ® JE & 2 B (L B 5 - RAE > TR S X HiEkE )
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Midazolam 20mg/kg vs. Midazolam 20mg/kg + ZBDHW 0.33g/kg
1-OH Midazolam / Midazolam conc. ratio vs. Time

1.60 ) —&— Midazolam 20 mg/kg
-8 —©— Midazolam 20 mg/kg + ZBDHW 0.33 g/kg
s 1.20
=
.2
§ 0.80
=
S
g 0.40
@)

0.00

0 50 100 150 200 250 300
Time (min)

B~ + & v PR midazolami PR % & JRAv4p b § 1 ¥ H 1-OH- midazolam/
midazolam (midazolamt #+t ) 2. 258 (* p <0.05; ** p<0.01)

Nal 20 mg/kg vs. Nal 20 mg/kg + SJY 0.17 g/kg in SD rat
90 - —&— Nalbuphine 20 mg/kg
30 —©— Nalbuphine 20 mg/kg + SJY 0.17 g/kg
£ 70
%“ 60
o 50
[=]
= 40 r
(=7
é 30 -
c 20
10
0 .. & 2
0 5 10 15 20 25
Time (hr)

Nal 20 mg/kg vs. Nal 20 mg/kg + SJY 0.17 g/kg in SD rat

100 —&— Nalbuphine 20 mg/kg
—©— Nalbuphine 20 mg/kg + SJY 0.17 g/kg

Nalbuphine (ng/ml)

0.1
0 5 10 15 20 25
Time (hr)

* P <0.05, ** P < 0.005 (statistical analysi-test) Data: meant SD

Bl-- - ~+ & v R nalbuphine JR & 7 & JR%& § 454+ H nalbuphines. © k&
PR - SatE THHE R ER)

(w‘
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-o- ¥t B8 4H : Fluvastatin 1.5mg/kg oral (n=6)

T_E\ -+ Fluvastatin 1.5mg/kg+$R &% (multiple
?Cm o0 -1 dose 33 mgkg, tid, 7X, & )(n =6)
O
c
o)
(&)
=
< 10
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Bl-- = ~ + & R fluvastatin® PR 2« 7 & R4S H fluvastatine: # k&
S SRR 2D

- ¥ 8 4H - Fluvastatin 1.5mg/kg or al (n=6)

~ 00 L Fluvastatin 1.5mg/kg+H &k (multiple

% dose, 66 mg/kg, tid, 75, 5 &)(n = 6)
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Bl-- = ~ < & v PR fluvastatinis PR % 2 5 R4 3:%%}:1}1:" fluvastatine * kB
2. R Bl 5 E L R)
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60 - —O—Dextromethorphan 20mg/kg

—A— Dextromethorphan 20mg/kg+JI| &
40 - F B (multiple dose, 55.5 mg/kg,
tid, 7X, EEHE)(n = 6)

20

dextromethorphan conc. (ng/ml)

time(hr)

B+ 2 ~ < B R dextromethorphars FR & 7 & R 5 KB 404 H
dextromethorphai ¥ Jk & 2 82 5(- B 5 & $# %)

—O~ Dextromethorphan 20mg/kg

60 r
—&— Dextromethorphan 20mg/kg+IE® %
£ & (multiple dose, 71.1 mg/kg, tid,
40 + 7R, HHAE)(n=6)

N
o

dextromethorphan conc. (ng/ml)

time(hr)

Bl+-7 ~* &R dextromethorphafﬁ PREC FOEPRE RN £ HA
dextromethorphar. # Jk & 2 82 58(-| Bl 5 £ 4t #cd %)
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B+ ~ HBPR* midazolamz. « ¢ EF» * H&E 44 B » *x+ & % 100
& 5 PA: portal area (bile duct, portal vein, hepatitegy); CV: central vein

Bl - - HjpPR* midazolamz + v B3 F H&E %4 ¢ B > 2+ & F 200
& ; PA: portal area (bile duct, portal vein, hepatiegy); CV: central vein
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B~ ~ HpIR* midazolamz + ¢ EF= B HRE 4 ¢ B » *c+ & F 400
% ; PA: portal area

B4 ~ HpR* midazolamz. < & B3+ ¢ H&E 4 4 B > 2x+ & % 400
% ; PA: portal area
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Bl= -+ ~R* midazolam % H #| & foip b § 1 2. < 0 EIF> 8 HRE %4
B > 2+ &5 100 ; CV: central vein ] Bl{&ze af” 3 5 3 L fw
w2 BB

Bl= - - ~JR* midazolams ¥ # & frfa b 5 1 2 < ¥ BT P HEE 4.4
B> 3%+ 85 200% 5 CV: central vein [F] Bl 1%7e af? B8 5 2 &

mbe 2. %’5\9:
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Bl- L= ~JR* midazolamz ¥ #|§ fopd § 1 2. < 0 K7 & HRE 44
Bl > 2%~ 2% 400 % ; CV: central vein [F] Bl #&ze i &85 % X

mre 2R B

Bl= -+ = ~PR* midazolam® H #E foip § 1 2 < 9 BF> B HRE %4 4
Bl > 2~ 854005 ; FIBHE e/l B3 & Lwie 2 B &
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Bl- Lz ~Hjp/R* nalbuphinez + ¢ &3+ ¥ H&E 4 ¢ B 2+ & % 100
& ; CV: central vein; PA: portal area

Bl- L 7 ~Hjp/R* nalbuphinez + ¢ &3+ ¥ H&E 4 ¢ B 2+ & F 200
= ; CV: central vein; PA: portal area
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Bl - - = ~¥ R+ nalbuphinez + v &3 3 H&E %4 ¢ B> 3+ & & 400
& ; CV: central vein

Bl=- -+ - ~PR* nalbuphinez % § 4tz o &7 3 H&E % ¢ B > = i3
% 100 % ; CV: central vein; PA: portal areaz f* &% X 38 %
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Bl= - ~ ~JR* palbuphinez & § 4tz < 9 B3 7 HRE 4 ¢ B> 2%+ &
Z 200 % ; CV: central vein, & " 23 L IR %

Bl= L4 ~JR* nalbuphinex & § 4tz + v EF> 2 HQE 4 4 B » %~ &
F 400 % ; CV: central vein, & F* Bg3 L IR %
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Bl= -+ -~ HpR* fluvastatinz. < ¢ &3F>» * H&E % ¢ B » »z < & % 100
& ; PA: portal area (bile duct, portal vein, hepati@gy); CV: central
vein

B=-L- ~HjpPR* fluvastatinz. < v B3 > & H&E 4 ¢ B> 3c+ & F 200
% ; PA: portal area (bile duct, portal vein, hepatitesy); CV:
central vein
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Bl= -+ = ~H R fluvastatinz. < v &3+ * H&E %4 4 B> 3x+ & 3 400
% ; PA: portal area

Bl= L=~ %&F 44003 PR fluvastatin v &37F7 ¢ HRE 4. ¢ B » %
< 25 100 % ; FIERa B 3 Lwrz 2 B & 5 PA: portal
area, CV: central vein
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Bl= L w ~ %HF &840 8 R fluvastatin+ ¢ 897 2 HE&E 4 4 B] > &
% &% 2001 ; FIEHEe ik B 3 w2 B & 5 CV.: central
vein

Bl= L7 -~ %% &4 8 R fluvastatin+ ¢ 897 3 HE&E 4 4 B] > &
< B F 4007 ; FIEHEe A i 3 w2 B & 5 CV: central
vein
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B=-L= - 5HEY #%éﬂ ® & R fluvastatin+ & &5% 3 H&E %4 4 B > <
< B % 100 B ; FIER ! B % Linie 2 B § > iz )
@0 Degeneratlon and Focal NecrosiBA: portal area

&
H¥ @

£ 4 f% 4 e PR fluvastatin« ¢ &7 3 H&E 44 B > 3%
< l%—’% 200 % ; FIEHEe B & Lwie 2 RE »FEZ P

% ¥ E(perlportal)'m”e M3z > 3 Degeneration and Focal
Necr03|s, PA: portal area
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Bl= -+~ ~ 5 &34 &4 e R fluvastatins o &3> 7 H&E % ¢ B »
“ 5 400§ : TIEE R S SELER € M £ 04
% ¥ E(perlportal)'m”e M3z > 3 Degeneration and Focal
Necr03|s, PA: portal area

Bl=-+4 > 2#24 E4ed R fluvastatint ¢ B3> # H&E 47 B »
f%.-% 400 % 3 PERGA B 3 Lmee 2 BB FE R P
% ¥ E(perlportal)'m”e M3z > 3 Degeneration and Focal
Necr03|s, PA: portal area
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Ble - -~ H PR * dextromethorpham. < v &3> & H&E 4 ¢ [ » *x+ &
F 100 % ; PA: portal area; CV: central vein

Bz -+ - - HpR* dextromethorpham + & B3 &% H&E 4 ¢ B » %+
2 2 200 % ; PA: portal area; CV: central vein
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Bz - - -~ HPR* dextromethorpham. < v &3> 2 H&E %4 ¢ B » &=
= & 4001 ; CV: central vein

Ble L=~ F&E T * % &2 23R dextromethorphark ¢ &7+ & H&E

¢ Box B5 1008 FIE KRl s % Loe 2 B &
& CV % #animre 175 72 5 PA: portal area, CV: central vein
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Ble v ~ 3&F 1 %% £2 2 &R dextromethorphars & &3> 3 H&E
$ A RS 2001 5 FIEIRe AU BTG 5 L m e 2 BB
& CV % #enimre I 37 2 5 PA: portal area, CV: central vein

Be L7 ~ Z2HEDHF % &L 23R dextromethorphark v &3+ & H&E
24 B+ B F 4001 [F] B %32 fa " &.‘p’*ﬁ w2 B R
PA: portal area
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Ble - ~ 3&F 1 %% £2 2 &R dextromethorphart & &3> 3 H&E
44 B o 2x 2% 400 2 5 & CV R #enwme T2 5 CV
central vein

Ble L= ~ 2HE T % A48 PR dextromethorphart v B3+ 3 H&E
A B xx B 1005 5 FIE Rl gy % Lee2 BE
CV: central vein
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Bz -~ 5 HE Y E A 4E EH R dextromethorphark v &5+ * H&E
Ad Box BF 2008 FIE KRl 5 % Lo BE
CV: central vein

Ble -4 ~ 5% Y F B340 R dextromethorphark v &3F & H&E
F 4Bl 2k B 4005 5 FIEHRea B 8 K mie 2 BB
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Bl -+~ 5&E 5 FA4eE IR dextromethorphark v B3+ ¥ H&E %
100 & ; FIBEze i B % Liwe 2 B G > 37

a1
¢ Bl s BEF
T2 % E % o (periportal)w e 1) 35 j¢ - PA: portal area, CV:

central vein

B -+t- ~ 3$&E "3 7 A4 e R dextromethorphark & &3+ # H&E

44 B>t 5% 2006 FIER A B 8 Lmre 2 BB
SRR IR L iz I E Je 0 CV: central vein
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B -+t=- ~ $&E Y 7 A4 e R dextromethorphark & B3> # H&E
44 Bl A 5 4008 5 FIEHE A G 5 L 2 B G
CV: central vein
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% - ~ Midazolam** + Bl 47 B p &2 8w sMfcdy (n=6)

Actual Measured concentration (ng/ml) M
Conc. ean sSD CV |Accuracy
(ng/ml) No.1 | No.2 | No.3| No.4| No.5| No.6 (ng/ml) (%)| (Yoerr)
20 20.1 20.5 20.6 20.2 19.7 20.0 202 0.3 |1.0.9
100 98.1 87.0 85.8 94. 108/7101.2 | 95.9 87| 9.1 -4.1
50C | 439.7 | 510.1 | 491.2 | 488.C | 495.1 | 485.2 | 484.¢ | 23.€ |4.¢| -3.C
100C | 1058.¢| 978.2 | 947.« | 969.2 | 1026.!| 1057.. | 1006.2 | 47.7 | 4.7| O0.€
2000 | 2134.8 1975.7| 2123.0| 1968.0| 1990.1| 2049.2| 2040.1| 74.5|3.7| 2.0
4000 | 4132.3 4249.7| 3960.6| 3983.2| 4119.7| 4141.6| 4097.8/108.2| 2.6| 2.4
6000 | 5990.1 6160.9| 6482.3| 6612.5| 5985.2| 5778.5| 6168.3| 320.4| 5.2| 2.8
8000 | 7889.6 7802.2| 8063.9| 8032.0| 7793.4| 8029.0| 7935.0| 122.1| 1.5| -0.8
1000( | 9888.t [10540.(/10429.(/110104.}| 9172.7 | 9364.2 | 9916.¢ | 556.1| 5.€ | -0.8

% = -1 ~ Midazolam *% -

—

B % PR
LC-MS-MS 4 47 /e sx sk 7 % % (n=6)

i

2 % # t & (QC sample):

Actual Measured concentration (ng/ml) M

Conc. ean sSD. Cv Accuracy

(ng/mi) No.1| No.2| No.3| No.4| No.5| No.6 | (ng/ml) (%) (Yoerr)
20 21.7)21.4| 16.0| 20.8| 17.7| 19.1| 19.45 | 2.27| 11.67 2.75
50 4321 42.8| 41.4| 52.6| 44.6 | 49.8| 4573 | 4.44| 9.72 8.53
5000 | 4840 5130| 4760| 4810| 4850| 5120| 4918.3|163.1| 3.32 1.63
7000 | 678(| 645C| 670( | 683( | 632( | 672( | 6633.: | 202.(| 3.0 5.24

% = -2 ~ Midazolam=>* < & » ch ? 2P 2 &E k&S LC-MS-MS %~ {752

R % (n=6)
A(\:%tﬁ?l Measured concentration (ng/ml) Mean . cv Accuracy
(ng/ml-) No.1| No.2| No.3| No.4 | No.5| No.6| (ng/ml) (%) (Yoerr)
20 17.3| 16.7| 17.9| 20.6 | 16.1| 15.3| 17.32 1.85 10.66 -13.42
50 493/ 38.3|48.4|456| 45.1| 41.6| 44.72 4.16 9.30 -10.57
5000 | 4890 5160| 5020(5080| 4900| 5140| 5031.67| 116.69| 2.32 0.63
700C |690C|679C|697C|636(| 700C | 654( | 6760.0( | 257.1<| 3.8C -3.4%
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# = ~ 1'-OH-midazolam=* + & x % ¢ B p i (Inter-day). # % ¥ A #cdi

(n=6)

Ac\:%tﬁgl Measured concentration (ng/i Mean . cv | Accuracy
(ng/ml) No.1| No.2 | No.3 | No.4| No.5 | No.6 |(ng/ml) (%)| (%err)
25 24.¢ | 25.1 25.C 25.1 25.2 25.1 | 25.1 | 0.1]0.2 0.3
25C | 272.2| 241.¢| 244.( | 244.1| 238.t | 244.1 | 247.F |12.Z| 5.C -1.C
500 | 421.3| 485.7| 502.5 | 478.6| 478.4 | 478.6| 474.2|27.5/ 5.8 -5.2
1000 | 1027.%973.1| 1040.6[1044.4f 980.5 | 1044.41018.432.9 3.2 1.8
2000 | 2009.31977.8 1999.4|1960.1] 1994.1|1960.1 1983.4,20.8 1.0 -0.8
3000 | 3057.03076.1] 2977.0|3012.0 3085.7|3012.03036.7/42.8| 1.4 1.2
400C |4105.2/4138.2| 4002.t |4086.7| 4201.. |4086.7/4103.2|/65.€| 1.€ 2.€
500C |4965.:/5178.¢| 4921.¢ |5064..| 5126.« |5064..|5053.4/96.2| 1.€ 1.1

# = -1+ 1-OH-midazolam*: + & % ¢  p 2 54 # &(QC sample)

LC-MS-MS & #7f»c3 & %% (n=6)
écg[ﬁgl Measured concentration (ng/ml) Mean b cvV Accuracy
(ng/ml.) No.1 | No.2| No.3| No.4 | No.5| No.6 | (ng/ml) | ="7"| (%) (Yoerr)
25 29.6| 29.5| 25.8| 26.6| 26 | 25.6| 27.2 1.9/ 6.9 8.7
50 45.6| 49.5| 48.1| 51.7| 48.4| 56.0| 499 | 3.6| 7.2 -0.2
250C | 240C | 255(C | 246( | 239(C | 241( | 252( | 2455.( |67.2| 2.7 -1.€
3500 | 354(C | 349C | 367C | 349(C | 344( | 356( | 3531.7 |79.€] 2.3 0.C

# -2~ 1-OH-midazolanvs « B 3¢ & p B2 &3 & & LC-MS-MS ~»

P rE % E % (n=6)
Aécotﬁgl Measured concentration (ng/ml) Mean . cv Accuracy
(ng/ml.) No.1| No.2| No.3| No.4| No.5| No.6 | (ng/ml) (%) (Yoerr)
25 229| 22 | 26.4| 284 | 25 | 225| 245 2.5 10.3 -1.9
50 48.2| 51 52.2| 46.7| 52.1| 51.1 50.2 2.2 4.5 0.4
2500 |249(| 241(C| 256(C | 238( | 244( | 247C | 2458.: | 63.7 2.€ -1.7
350C | 371C|347C|370C| 349C| 361(C|380C| 3630.( | 131.C 3.€ 3.7
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# I ~ Fluvastatin®® «~ &lu ¢ B p fF 2 84 S fcdy (n=6)

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%| 1.1C | 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 »*

—

]

LC-MS-MS 4 47 /e sx sk 7 % % (n=6)

= ’:Pf;v‘ FPop 2 5% ¢ & (QC sampleys

Actual .
Concentrations Calculated (ng/mL)| Mean cv Accuracy
Conc. _ _ SD
N=6 N=6 (%) (%)
(ng/ml)
0.25 0.23| 022 | 030 | 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 | 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
# = -2~Fluvastatin’® < & i

%wEE (n=6)

B¢ BB EH 5 G LC-MS-MS 4 47 7%

écg[ﬁgl Measured concentration (ng/ml) Mean . CV |Accuracy
(ng/mi) No.1| No.2 | No.3 | No.4 | No.5 | No.6 | (ng/ml) (%) (%)
0.25 |0.272| 0.263 | 0.257 | 0.257 | 0.253| 0.252| 0.26 | 0.007 2.88| -3.6
0.75 |0.746| 0.739| 0.693| 0.768| 0.713| 0.732| 0.73 0.03]| 3.58| 2.42
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 6.948.06| -0.96
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+
T~

= ~ Dextromethorphan** <

e

R ? 2 p & (Inter-day) #-3 o 5 #cd
(n=6)

A(\;%tﬁ?l Measured concentration (ng/ml) Mean . cV Accuracy
(ng/ml.) No. 1| No.2| No.3| No.4| No.5| No.6| (ng/ml) (%) (%)
1 1.0c 1 1.01| 0.9¢ | 0.9¢ | 1.0z 1.C1 0.019 1.8¢ -0.E
5 432|481 4.7¢| 494 | 5.64| 4.9¢ 4.91 0.42¢ 8.71 1.7¢
10 9.27| 10.3| 10.1| 10 | 10.3| 9.9 9.98 0.3820 3.83 0.22
25 3.11/ 30.1| 30.2| 24.8| 25.4| 24.6| 23.04 | 10.094 43.82 7.86
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
25C 261 | 21€ | 231 | 24z | 23€ | 241 | 238.7 | 13.c1 5.84 4.67

# ~ -1 -~ Dextromethorphatt ~ & = ch ¢ e PR 2 5 RS (QC samplef

LC-MS-MS~A 47 F& 525

=%

FE-

o

% (n=6)

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| 1.03| 0.99| 1.01| 1.02| 0.98| 1.006667| 0.02 | 1.85 -0.67
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
22t 225 | 217 | 21% | 237 | 23¢€ | 21€ | 224.666 | 10.¢4| 4.8Z 0.15

% ~ -2~ extromethorphait + & x ﬁ PR P2 &F RS ELC-MS-MSA 45
FEcE %% (n=6)

A(\:c;ﬁil 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
1.5 1.44|1.41|151|1.47|1.37|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
22t 235 | 22€ | 207 | 187 | 20€ | 221 | 2142 | 17.64¢| 8.24 4.81
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4 ~ BPRAvip £ 1 (ZBDHW)# + & r JR midazolamz. midazolam# #:
S BB
A) _ (®) Ratio
PK parameter Midazolam 20 mg/kg M ;jglz)ol'a\l/rv (2)03? glllf 3 * of (t-t%ltj;a
(n=6) (=6) B/A
k (1/min) 0.014+ 0.003 0.011+ 0.003 0.89 0.381
t,,, (Min) 57.09+ 15.96 63.30% 13.34 1.11 0.482
Tmax (min) 20.83+ 14.29 22.50% 12.55 1.08
Cmax (ug/ml) 1.35+0.25 2.21+0.74 * 1.63 0.036
AUC,_,, (min*ug/ml) 107.18+ 33.12 218.09+ 62.55 ** 2.03 0.006
AUC,,.. (min*ug/ml) 114.77+ 35.63 236.65+ 61.97 *** 2.06 0.003
Vd/F (L/kg) 15.51+ 6.19 8.23+2.76 * 0.53 0.034
CI/F (mi/min/kg) 187.61+ 52.95 89.65+ 24.82 *** 0.48 0.004
MRT (min) 92.81+ 22.61 103.25+ 16.20 1.11 0.382

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

+

Z -+ ~ HR A4 # § 1 (ZBDHW) # =~ & © JR midazolam z. & F 4
1-OH-midazolamé & 4 #cg’ 58

A) _ (®) Ratio oua
PK parameter Midazolam 20 mg/kg M ;ﬂ;lzjo:'agvn S%g‘ 3//:3 * of (t-te:)e
(n=6) (n=6) B/A
k (1/min) 0.015% 0.005 0.018+0.003 1.20 0.244
ty, (Min) 49.46% 12.62 39.70+ 7.05 0.80 0.138
Tmax (min) 25.00+ 15.49 32.50+ 11.29 1.30
Cmax (ng/ml) 565.33+ 133.50 767.33£131.69 * 1.36 0.025
AUC, ,, (min*ug/ml) 46.97+8.31 67.36% 9.42 *** 1.43 0.003
AUC, ,, (min*ug/ml) 50.08+ 8.34 69.59+ 9.94 *** 1.39 0.005
MRT (min) 83.96+1 15.31 75.32+9.65 0.90 0.274

*: p<0.05; **: p<0.01; ***: p<0.005; Data = Meax SD
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oL — ~ HIRE HA(SIYH + & ¢ R nalbuphinez. nalbuphineZ &+ % #cg’

fgrg
" Nalbuphi (B;o Ko+ O pvae
PK parameter Nalbuphine 20 mg/kg a uS]pYI 337 g/T(gg]; 9 of (t-test)
(n=11) (n=5) B/A
k (1/hr) 0.35£0.21 0.29+0.25 0.84 0.676
ty, (hr) 2.92+1.86 4.151 3.02 1.42 0.436
Tmax (hr) 0.48+0.24 0.60£0.34 1.26
Cmax (ng/ml) 17.97+7.45 59.56+ 25.74 * 3.31 0.021
AUC,,; (hr*ng/ml) 35.62+11.48 103.93+ 14.50 *** 292 <0.001
AUC,, , (hr*ng/ml) 39.00+ 11.63 113.19+ 16.05 *** 290 <0.001
Vd/F (L/kg) 2179.14f 1229.97 1041.55t 681.95 * 0.48 0.034
CI/F (L/hr/kg) 578.46+ 266.85 179.59+ 25,72 *** 0.31 <0.001
MRT (hr) 4.02+£2.39 7.08+4.60 1.76 0.220

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

F 4=~ A E 8B AT(YCS) ~ 4 & 4 (GLY) & PR Fluvastatin $+ ~ & 2
Fluvastating # % #c @’ 5

PK parameter W¥astalin(a) - Fluvastalin (B) with HEs Eluvastatin (C) with $REREL,
P n=6 n=6 (B/A) n=6 (C/A)
Cmax (na/ml.) 8.68+346 1440+ 1717 {(1.7) 1550+ 546" (1.8)
Tmax (hr) 195+1.16 095+0.13 {0.5) 1.28+ 057 {0.7)
ALCE - )
A 803150 1411 £17.0%*% (1.8) 129212340 {1.8)
(hr ng/ml.)
AUCy 9234229 156.3 +23.3*  (1.7) 147 7+528°  (18)
(hreog/ml. ) ! !
t1/2 (hr) 114+69 790+23 {0.7) 7.80%+33 {0.7)
CIHF (L/nrika) 17121442 976+ 135" (0.6) 1124 379 (0.7)
VafF(L/kg) 2555+ 1001 1091+ 21.07" (0.4) 1191+ 4817 (0.5)
MRT (hr) 14050 124+ 272 {0.9) 135152 (1.0}

*: p<0.05; **: p<0.01; ***: p<0.005; Data = Meah SD
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i
£

7 =~ P HE TR K £ 2 (TGITD) > " 5 % # 47 (CCCT9)HE R
dextromethorphatf + & 2. dextromethorpha## & 5 #cg’ 58

PK A : B: C:

parameter DEX 20mg/Kg, n=6(A)DEX 20mg/Kg with |DEX 20mg/Kg with

"R AT 0 n=6(B/A)

3% % 42 > n=6(B/A)

C max(ng/mL

T max(hr)

AUC t(hr*ng/mL)
AUCINF(hr*ng/mL)
k(1/hr)

t1/2(hr)

MRT(hr)
CI/F(mL/min/kg)
Vd/F(mL/kQg)

32.1+21.¢
0.67+0.3
88.2+48.6
107.€+35
0.35+0.21
4.7€+£5.95
6.8:+8.0z
207+ 84

1531+1819

37.€+17.9 (1.2
0.5+0.19 (0.7)
88.7+51.9 (1.0)
12C +65.9 (1.1
0.22+ 0.09 (0.7)
3.72+1.88 (0.8)
4.9€+2.26 (0.7
23¢+177 (1.2)
1067 + 491 (0.7)

34.1+17.8 (1.0
0.72+0.25 (1.1)
88.1+ 43.6 (1.0)
97.2+44.9 (0.9
0.32+0.08 (1.0)
2.22+0.48 (0.5)
3.5+ 0.84 (0.5
241+ 98.0 (1.2)
782+ 377 (0.5)

*: p<0.05; **: p<0.01; ***: p<0.005; D
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