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Evaluation of Chinese medicine
extracts-drug interactions
(94-95 # B = 5 3f 2)

Pao, Li-Heng
School of Pharmacy, National Defense Medical Center, Taipei,
Taiwan, R.O.C

ABSTRACT

Under the national social health care systems and coustums of
medicine use in Taiwan, coadministration of herbal medicines and
drugs is not unsual for patients taken the medicine. The information
of systemic herb-drug interactions is still far form practical
applications. Therefore, herb-drug interactions might result in a loss
of therapeutic efficacy or toxic effects of drug therapy. The purpose
of this project is to study the herb extracts and drug interactions
systemically to build up the interactions data bank. These herb-drug
interactions data may provide useful information for medical
professional stuffs in prescription and consultation to reduce the
chance of advers effects and impove the quality of medical care.

We have finished all the studies that planed for the first year
project. Testosterone was chosen as the model drug since it is a
specific substrate of CYP3A enzyme. This project has also set up an
in vitro human liver microsome system for potential CYP3A drug
interaction screening. 50 kinds of Chinese herbal extract have been
screened in vitro and enzyme activity would measure with and
without the herbs extract. The results indicate that five out of fifty
herbal extracts could significantly inhibited the human liver
microsomal CYP3A4 enzyme activity from 70 up to 90%.

In second year, 24 kinds of Chinese herbal extract have been
screened in vitro and enzyme activity would measure with and
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without the herbs extract. The results indicate that five out of 24
herbal extracts could significantly inhibited the human liver
microsomal CYP3A enzyme activity from 67 up to 93%. These results
implied that the potential of herbal-drug interactions in long term use
of these compouned herbal extract in clinical and further in vivo
study is needed to confirm this finding.

For in vivo evaluation of herbal drug interaction, midazolam was
chosen as model drug. Five top ranked single herbal medicines that
demonstrated potent inhibition human liver microsomes CYP 3A
activity in vitro from last year project were used for further
evaluation in vivo. The in vivo herbal drug interaction was conducted
in SD rats after oral dosing 20 midazolam (a specific substrate of
CYP 3A) with and without multiple administrations (three times a
day) of the single herbal Chinese medicine for one week. The plasma
concentration of midazolam was measured by LC/MS/MS. The
results indicated that three out of five single herbal Chinese
medicines showed the trend of increase the absorption of midazolam
in terms of Cmax and AUC. However, due to highly inter-animal
variability, tactical significant results were not obtained.

Keywords : herb-drug interactions, human liver microsome, CYP3A
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T o dost Ehe— ATRY T RS2 &5 d CYP3AA iR X HE S
4 cyclosporin, felodipine, nifedipine % # #- 5 Cmax 2 AUC® %, » %
IR TR P E SR EOES G LE RREE R T a4 o
WHE R EF R LRI KRR RGP AR iR
Foo AR K AR § R W'\f | % ot X AR H kAL REE ?i*f%ﬁ i
* oo P REZ g hf i (Herb and homeopthic remdies)d 1998 & 3t
BT hmr by 67T RE L Foa A ERT G 40 REFE £
DR EFH AR P X EDRY AT FE B E P R G T
; 11’;@{ » % ¢ % (Mandrake, Mandragora officinarum)r&— % & 4 ¥ %
# 7 atropine % scopolamine,w P #* % efg ~ B4R 2 O B o &
% (Poison Hemlock, Conium maculatum)== z 3 2 $ 4k > + # "8 % *
k Rut-2_ * o £ 1 F (foxglove, Digitalis purpurea),L PRI AN
R HoA R o 1 5 ¥ chpuk# P tamoxifen 2 Taxol 2% g+ F X
# 42 (Pacific yew, Taxus brevifolia) e 728 m ¢ 3 2 9 F#| &+ 304 R Fo
¢ HER i”{i&ﬁ R R Ly R4 LR FIL AR E A

).

ot B RS B DR RS AT gk il p L hf R
poTRLE g é » #Mﬁ?i«ﬂ'% REE St PR L
“‘ﬂr%%*%ilﬁ?nﬂ o B D -\e%iw—av%%f\ PPACESH QT
* TR L ARG ¢ #- PR ETRA T T T T D

T grin FE = o
Moo P W EE g A EET 184%F S F IR Eh o
FRMERY V- N ERZSFHERE 1539 s E AP
34%i * 3 b - ﬁéét@,yma-‘%ﬁ P H P T2%EALFFRp L T AR
PEET AER G H PREAEN 6 RESE 6 REE 8 SR
690 A %> H ¥ x5 254% 20 * ¢ LY M > 5 74.6%(515 )7
Y FEEAB6 S 1T AR & L) 3@ * 515
Y R ERUAY 0§ 6% F et - g P R E A
¥ 38%BEAT AR - AP TEAHR L L NI FIRY T
PREE Y B A LE RESE BT A B s u E ek B
£ K ,@&#ﬁ;% g MR P R E g GIERJRY 7 B R 85
R S L L e I
?;r;;;z,.z«f |30 g B 50T g ® i e
;f%‘?ajq.\7 POREIA R BEEE R o s PR H e AB R Y
o HE2 BALKRERIEY A AFE > 40 £ 53 (St. John’s
wort) 12 Mﬁ;x% R MR MYER DY R R R s %

438



CEEEE KW F 3

BHRE R B REY 4 E PR Il & -3 -
I Koo B IRAF A R £ i’fﬁ:?‘*”g??’fﬁﬁj
@%%#g;ﬁﬂﬁij ?”%o+wﬁmﬁﬁﬂﬁﬁﬁ&ﬁif
EH T, 3 & B d Wi 2 975K CYP3A 2% g o o 4

3
Cyclosporin ~ Portease inhibitor : indinavir ~ nevirapine ~ Oral
contraceptives :  ethinyloestradiol -~ Anticoagulants -~ Digoxin -
Antidipressant : amitriptyline 2 Theophylline i¢ = Z 4 2 3 i % » & {¥

Prui g

%’ﬂf}%\‘?‘}/{d—
KA R B s _g’_gg:m,gk’l’rb &4_&)&% , é‘(ﬁéﬁii&i]
PR tEI A ER o pE %Hr” o BRI R T R T

q‘ 29-36

=
s

e
W

ik R 4 e w&ﬁ*m‘}ﬂ "7 g H P R R A

EEER S OER LA E T ”{#ﬁﬁ‘éﬁlfﬁ”% B s oy penE
P e R 2 z;é,x Fotfah- B H U G AL B @
PR AT PR E Y RS o0 ) R RGO L8
% At (Bioflavonoid, Flavonoid) ix— #fend= §, © i % & A3t 5 &
ﬁ%%d’uﬁm¥~#§ﬁ‘ﬁﬁ‘\E\$%\§%m§g§m
B, % O AEEOCRE N SRR R 2 P-glycoprotein eng S ¢ S @A B}
WERE REF AR E BT EFL Y 24 DR F
B0 R ReY # Wi xﬁi%‘i’" o) i N E A
1 i LS P Y B ARG ] AL
ZLH - A 4) P e ave k@ 6500 f& Flavonoids S ag i i A & ¢

PR e g 0 ¢ T IR B 4 AT L Sl A e
%;ﬁ#ﬂ RdpenpE £ 0w wmre & 2 CYP3A E"f’lir-‘]“jL SR -

IHE %%#ukaﬁﬁ,uﬂﬁﬁw TP F EH T (T

(drug interaction) =¥ & % ﬁ’af§3 P re i A F B FE R
APFETEY A Ty A TRENY BE L Y

IR0 S F A iy ’tbxzﬂig "3%’% 56 fa ¢ % & 51 % = & ¥ CYP3A

BrrlEEAY S5 HY 5355 20 HERDY 2 IFRD
CYP3A fi¥ % /&1t 4 B F chfim| (5% » H 9 7o 204 &4 ¢ H 4% K
en% 2 e CYP3A ]ﬁj_-%/r,ﬁ»‘o ¥y -3 é_@q,figy\gé—r AP F
BT IT WEAT O HESP Y ETELI T ST &
SHEZPPEI M ZIHMP LIRSS CYPSA B Z 12
(3% 2 3F)3 MAEE* > Ra HIBHpP i (B r) 2 %A
BEEP 2 ARk CYPSA BE B 1dry sl iv® o i % ”’féf'
Wdi— P EY e BAAS T CYPARE EMET 4 FARA &

\

439



¢ %Sje%“&é? 218 %34

pE R T R IR anER > RFERT A H O R
CUH AR F) R D AT A S A - R kR o

REFERNFET B L2 RS &EF E A (US FDA)
P ERAES RHE ESH LT IEY S G D6 g § R A (Drug
Metabolism/Drug Interaction Studies in the Drug Development Process:
Studies In Vitro)® = F¥4p i f § B4 SR ETRA A2 FH S

T g2 £ 2> THRNFREFPWITEHSZE 32 A8
SRR AR T E H E R e NP R B L — ok AT Y

A g i F ok &8 (human liver microsomes) i (7 44 5 ¢ 245 % 51 42§k
ZP 23 0e% ch CYP3A B A&7k A7 32 A1

testosterone £2 CYP3A & #4 = 6B-hydroxytestosterone e i* K jp| 2
CYP3A e 45 38 MR (TAT 7 B ene B — & R MaE = - A Ffgk
@ CYP3A 2 &G E TG Z2 2472 2 > 4 & & | #

Testosterone £2 CYP3A &~ J& ¥ #f 6B-hydroxytestosterone 7= ;% kg
ik dg WA & 57 CYP3A e 3 i % > 10 LC-MS-MS ip| &
6B-hydroxytestosterone e = & > & % = 50 f&# * ¥ * L ¢ £ &HiE
R P e B - ERPIET 24K Y AT S RGFRAM A FEmR
PRre BEH P FHRE- H TR I Y OV LR
P @t en I iv FIpo A EHESSY TIREFEBFLT w5
AL 3 e F Y By e BEFEHFSERE R AH

I ERFL A 0 URERR T B g i B PAR -

R E R
-~ ¥-E2RvE

s

(1) 6B-hydroxytestoSterone. .........c.oovevuiereeneaneaneannn o SIGMA
(2) TESLOSIEIONE. ..ottt Fluka
(3) Magnesium chloride(MgCL).....ccccoovveiiiiiiieiieien SIGMA
(4) Glucose-6-phosphate(G6P)..........ccccvvevieeiiieiin e SIGMA
(5)Glucose-6-phosphasa dehydrogenase(G6PD)................. SIGMA
(6) Nicotinamide adenine dinucleotide phosphate(NADP)...SIGMA
(7) Potassium biphosphate( KHPOy)...oocvvevvieiiieiie e, Merck
(8) ACELONITIIL.......oiieeie e TEDIA
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(QFOrmMIC aCid.......ceeevveeeiiie e Riedel-deHaén
(10) KetoCOoNAZOIE.......cccueiiieiieciieciee et SIGMA
2. % -

2.1 %4 & 47 B B N H 3 R A 47 % 5L (LCIMS/MS):

2.1.1 Shimadzu & »xse i 49 & 47 & & 5L
%Ti#‘ : SHIMADZU LC-10 AD VP series Binary,
Serial No. C20963807738 LP
p #3158 SHIMADZU SIL-10AD VP,
Serial No. C21053906286 SA

222 FH I FEFP A &k APl 3000 LC/MS/MS with

Analyst 1.4
22 # i :Sorvall® RT7 % i g

3. LC/IMS/MS i i

3.1 6p-hydroxytestosterone ;% g & +7 ik ~ 47 % %

3.1.1 445 ¥ 4 : Hypersil® C18, 3 um, 50 x 2.1 mm.
(Thermo Scientific, USA)
3.1.2 #%4p : 0.1%Formic acid in water : ACN =70 :
30 (viv)

3.1.3 it 1 0.25 mL/min
3.14 Aefgf - 20l
3.15 &~ R ¢ 7mins

3.2 Testosterone b B 3% B o ik A 7 iF &
3.2.1 lonization mode : ESI
3.2.2 lon Spray Voltage (IS) : 5.5 kV
3.2.3 Curtain Gas (CUR) : 9
3.2.4 Nebulizer Gas(NEB) : 10
3.2.5 Temperature (TEM) : 425C
3.2.6 Collisionally Activated Dissociation (CAD) : 12
3.2.7 Multiple reaction monitoring (MRM) parameter
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Analyte polarity precursor (m/z) | Product (m/z) CE (eV)
Testosterone + 289.3 97.3 34
6p-hydroxytestosterone + 305.3 269.3 22
Costicisterone + 347.1 329.1 22
4, F-v iz 2R T2 u‘&ﬁLowry Method » 12 % ¢k sk A sk sk g 2+

iR T3Sk rﬁiﬁ‘ﬁﬁ%—?mm i
Bk LAY
4.1 %52 P de0 AR A [ Bk (TR AR AT ]
411 P~05 ml#a2 5 v F=9 3% (100 mg/ml) - u/J\/ém
495 ml 0.85 %# - 403 % ﬁrﬁ 100 & T rat i o
F-v R % (stock solution, Img/ml) o
412 p * it stock 3iEfel - EEBEER k5] (N=3) 4o~
Z 917 ¢

6O R st

s

JL/P

Pt e v W REERRE

No. (N=3) Z!g;;f;ii:; 0.85% NaCl (ml) |Protein conc.(ug/ml)
1 0 0.2 0
2 0.05 0.15 250
3 0.1 0.1 500
4 0.15 0.05 750
5 0.2 0 1000
413 & ¥ &4~ 2.2 ml Biuret @24 (% 0.75 mmol/L
Cupric sulfate, 94 mmole /L sodium hydroxide %
tartrate, iodide carbonate % )» R £ 353 82 R THE R
10 48 > &4 & ¢ % &4~ 01 ml Folin 224
(Ciocalten’s phenol reagent) » ;R £323 {4 R T# &
30 A48 Bfs F RS ES o ek ke kR
ik (L& =550 nm) #ipl & & &k i [k ap T
WARA T AT 30 445 ]) -
414 Horrip| i 20 2 AR B3 Gk i a‘r"f FROSCREEREE

. ?lﬁéi TSR NI RSERPI T2 EEE o
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4.2 A SEHCRREAEF 2 30 HR BB 2 IRk T At

421 #-E 3 GLE 2 o M E R 0.85 %& V4R IR
S0 R WEkE:FVRMFESET 500 % (8
ATk iT) o

422 7~ 02ml b tpce Mk AR (N=3) 79 w2 jick
WiEF AR 02ml, 0.85 %% it 4h i3 iR B ik o

423 13 F B B 413 S R ek ¥ sk
B NEREY AT EF SRS FER > £ RUR
RepfR R BT @R R kR -

5.4 ¥ e
50 ALY £ =4, "R 93 & R A~
THEE NI AR 041290 - X=X o mAFETIER P
Bl &K %5 4 W B 049089 2 129 shfl § ¢ iz
200mL (g * PR* Pk kg R £)37Cen Q ok P o feilik
B % 2mg/mL ~ 4mg/mL ~ 2 6mg/mL > F ¥+ o] & i By
W8 ¢ % 10mg-~12mg 2 12mg 4 %% ** 5mL~3mL -~ 2mL

37°CQ J\“ TURFARTI A BB FRE R o

6. CYP3A %8 *} & iF 3% e >
ARG P2 1% CYP3A & - (e B testosterone £
CYP3A %2 3k 4 = 6B-hydroxytestosterone =% it %
Bl FAe P FH 2 oo F 5k CYP3A e B anc RALR o
6.1 = = 6B-hydroxytestosterone =& & 4 47 & 4

6.1.1 ¥ ket VR AR R F Rk ¢ 5 20mM F 4
Bifh ~ 2mM P EEs BREOREF S 2 LU F R 2
ipfx% ~5mM ,é? it 4£(MgCl,)ia ;% ~ 2.0mg/ml A
itz 5o (SAFER) & 0IM R B ¥ &3
R F ORI m“m%ﬁ 2 ImLed Fv it &8 E R
& v » MR 2. Acetonitril(ACN) 1mL -

6.1.2 B~ 6B-hydroxytestosterone stock solution 1mg/ml 80uL
+20uL dilute solvent (Methanol: Q water = 1:1) ¥ =
6B-hydroxytestosterone 1 1% ;% (working solution,
800ug/mL) »

6.1.3 2 i working solution 120uL +4c » F= %8 4 0 dilute
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solvent » 2 f 7| 448 ¥~ iRk A & A 5 400
200 ~ 100 ~ 50 ~ 20 ~ 10pg/mL - £ 12 4§ 20 & = 3¢
v~ e 3 F-v 1 (deprotein) enpE % R H KRR
P pEREER S 2010525~ 1~0.5ug/mL -

6.2 CYP3A & 4 47 (341 )
6.2.1 f= ¥ Testosterone 2mM =% dilute solvent - B~ 50uL

6.2.2

oo 3R 6.1 2 A RO AR R AR A RIR 950uL
kg T RAez o F F el 0.IM PBS & o
-+ ﬁl'ﬁ‘" v R 370C ’1\/6‘ %’cif 30 & ﬁ_ﬁ? B %&/}\
P g2 ACN Bk &l o f A o SRR
Corticosterone(200ug/mL) f¢ 2 3900xg #.~ 10 4
& > P~ ikt LCIMSIMS gl % 6B-hydroxytesto-
sterone R T B 0 & K o» F =t o7 B 0T
6B-hydroxytestosterone 1% # Jk & 4 & - £ F
6B-hydroxytestosterone 4 = & o

6.23 BLERE P 54 S E VA, LT RIAEE N

6.3 Bifrdlezr 87 FH> 3 v*% 2 &GiE

6.3.1

6.3.2

6.3.3

5 4 4241 %= (positive control) % #- Ketoconazole 1
R EH I 621 2 pEEF iR R EERME
B %0252 1uM > 25 BAAH# ImL -

R whBIpUnt B kR 187
:@MZ%mww**kﬁ$621~m%ﬁ@@
R B RRA ImL e

- iﬁb £t 37°C kg B 30 »4afs 0 BTk
g F R 20 ACN % 0k F O 0 4 2 O IRERE
& Corticosterone (200ug/mL){$ 2 3900xg &t~ 10
& &8> P~ b Fi 11 LCIMS/IMS ip] 2_6B-hydroxytesto-
sterone = % 4 @ o ¥ K x> 72
6B-hydroxytestosterone Jk & 2 & # & s > F ¥
6B-hydroxytestosterone =4 = § » pt 2% B i=d) e
TR HHEEE A4 2

‘§§
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(1) 6B-hydroxytestoSterone. .........c.ocvvveuienreineerinaneannnn. SIGMA
(2) TESLOSLEIONE. ... eee ettt Fluka
(3) Magnesium chloride(MgCL)....cccovvvviiiiiiiiiiie e SIGMA
(4) Glucose-6-phosphate(G6P).........cccocvevveevieeiiiiiie e SIGMA
(5)Glucose-6-phosphasa dehydrogenase(G6PD).................. SIGMA
(6) Nicotinamide adenine dinucleotide hosphate(NADP)....SIGMA
(7) Potassium biphosphate( KH,POy)....cvveivvviiieiiieiieci Merck
(8) ACRLONITIIL......coiiieie e TEDIA
(9)FOrMIC aCid.......oevveiieciieie e Riedel-deHaén
(10) KetoCoNazole........ccouevveeiuieiieeiee et SIGMA
(11)Midazolam(INJection).........ccceevvereenieeieeienannnn Roche Taiwain
(12)MiIdazolam........c.covvueiieiieeiee e Cerilliant
(13)1-hydroxymidazolam...........cccccoeuvevieiiiieiieiie e, Cerilliant
(14)FIUNITraZePam.....ccve e Cerilliant
2. %1t ¢

2.1k Ap K45 P BN EHF R A 47 % 3L (LC/MS/MS):

2.1.1 Shimadzu & »cit i 4p & 47 & & bt
Fif : SHIMADZU LC-10 AD VP series Binary,
Serial No. C20963807738 LP
p #7184 % SHIMADZU SIL-10AD VP,
Serial No. C21053906286 SA

222 FHFEFP A & ks APl 3000 LC/MS/MS with

Analyst 1.4
22 Ht :Sorvall® RT7 % :i# g i

3. LC/MS/MS i £
3.1 6B-hydroxytestosterone ;% 4p & 7 & » 17 i i*
3.1.1 4474+ : Hypersil® C18, 3 um, 50 x 2.1 mm.
(Thermo Scientific, USA)
3.1.2 #%4p ¢ 0.1%Formic acid in water : ACN =70 :
30 (viv)
3.1.3 i 1 0.25 mL/min
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3.14 LA 20l
3.15 & 45FEFRE ¢ 7mins

3.2 Midazolam /% 4p & 47 & 4 +7 if i
3.2.1 4~ 47 ¢ 1L : Biosic,5 xm, 2.0 x 100 mm.
3.2.2 #H4p 1 0.1%Formic acid in water : 0.1%Formic
acid in MeOH=45 : 55 (v/v)
3.23 wik 0.3 mL/min
324 JistEgfE ¢ 10pL
325 &~ #PFEFRF ¢ 5mins

3.3 Testosterone b B 3% B o ik A 7 iF &
3.3.1 lonization mode : ESI
3.3.2 lon Spray Voltage (IS) : 5.5 kV
3.3.3 Curtain Gas (CUR) : 9
3.3.4 Nebulizer Gas(NEB) : 10
3.3.5 Temperature (TEM) : 425C
3.3.6 Collisionally Activated Dissociation (CAD) : 12
3.3.7 Multiple reaction monitoring (MRM) parameter

Analyte polarity | precursor (m/z) Product (m/z) | CE (eV)
Testosterone + 289.3 97.3 34
6B-hydroxytestosterone + 305.3 269.3 22
Costicisterone + 347.1 329.1 22

3.4 Midazolam % ¥ 58 3¢ B 3 &k 4 47 0% &
3.4.1 lonization mode : ESI
3.4.2 lon Spray Voltage (IS) : 5.5 kV
3.4.3 Curtain Gas (CUR) : 11
3.4.4 Nebulizer Gas(NEB) : 10
3.45 Temperature (TEM) : 375°C
3.4.6 Collisionally Activated Dissociation (CAD) : 8
3.4.7 Multiple reaction monitoring (MRM) parameter
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Analyte polarity | precursor (m/z) Product (m/z) CE (eV)
Midazolam + 326.3 291.2 40
1-hydroxymidazolam + 342.1 324.1 30
Flunitrazepam + 314 268 40

4. kige ERA Ry
4.1 =+ v fEAF > kA

4.2

24%@ RAFEA G 2RO FEP L PR JR
*AF 7k ﬂﬁ@lf*‘ﬂ | % & 4 3 200mL(ficHE 4 PR * PFekh
RZRE)FT R (B AL PRE 0 RFdlHS
e s 129 20 % 144033 1000mL ok P oo B % 02N B
A3 pH20) A2 AR T 5 24818 0 * 0.2N NaOH #
pH ] 6.8 11‘3-%&4 WSERB L *RFIART 5 »
& 0 BB g o

I EE 2 kY FAUM Y

% 94 & b0/ H 2 Jk: 1{%1’*’?' ¥ E 5 BEFFH A D
SR ok 48 (human liver microsomes) = CYP3A % 2 & 14
g 5 'Ié' /&-ﬁﬁﬂ é}‘%?‘iﬁ' I ﬁf?‘ ° —r]r-* ‘ﬁﬁ—%&& '%'i
LA S R ilé’iij-mf-% A AE® 5 A A TS E
70kg 5 ¥R H S kxgY AR B F X JRY 189
- X=X AW PESZ*EE 10.69/70 kg=0.0086g/kg
=8.6mg/kg ; £ F_F FREAE k3 E o i H A & 2 iFg
PELERE A RMAZFEY BRERARE 0 N
¥ % % 5] :0.60/2L=xg/0.1L » xg=0.03g/rat > — & < &
£ & % 300mg > #r2 ¥ {7 0.009g/kg=9mg/kg o i@ * |
EF& 8~10mg/kg 2 F'*mgaél?ﬂ
fed] = i 5 P~ 300mg chH = Ok SpEl A K033t 10mL
Q-kg*¢ »#EERL IOMYML > § 5= & f

S L o

5 = tw kY FURMGS LT 7 2 FE

531 g5 5 -3 28 4.1 Aetll i BEBER 2 ;}éé@zﬂ
Z A &A% 230ul R £t % - & B e 3% 6.1.1 2
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%% LR 0 BF AR ImL -

532 -1 WR &R 37TC-KiF B 30 ~ 4518 > B3tk
P Frrig 2. ACN %ok &l o f e poRRE
& Corticosterone (200ug/mL){$ 2 3900xg &t~ 10
kB o B 1 ’F A LC/MS/MS  p =
6B-hydroxytestosterone ek 4z @ > I i > % F
6B-hydroxytestosterone Jk & 2. & & & &R > F ¥
6B-hydroxytestosterone =4 = § » pt 2% B4
Rt HepE R AP 4 2 B

BN

¥
2w
(rﬂ a?nbw

6.k 557 &G A& o % (midazolam) > #+ F- P 2 T 1T dndi
FHRET I <8 Bv pRIFERE 2 CYP3A ey

Midazolam & & 7 ﬁéﬁ;%ﬁv‘ FEHHE S AL RTERRS S
2y NRBRGENEr 2 FH S (4e AUC, Cmax) A
THFE XY B Ea A7 8T T 27 it o

6.1 = > Midazolam =& 4 474 40
B~ Midazolam stock solution 1mg/mL 20uL 4c » dilute
solvent (plasma) » r4 A& 71 1§ i% - BB EREE A
10000 ~8000-~6000~4000~2000~1000~500~100~20 ng/mL -

6.2 P HPH T ITF F2 S E

6.2.1 B~ & & ¥ = K (Sprage-Dawley » 6-9 i+ +)» 1 H
- }%“ﬂﬁ@iﬁlx J\/gui—’% X 35 L ’F‘:é&
GoEIRERT L&E - £ - X a g ep
QKB AT >3 A X 4§ F 4k 9 midazolam
20mg/kg(i% »+ HCI, NaCl and NaOH, containing 5
mg/ml)afﬁ»2’5’15’30’45’60’90’120’180’
240 min p * v R EF%Bx 0.3ml &4 i £
2_3%% (heparin) » JH‘?JE/}{JL I A B B -
5 A Yt B 20 Crk s o

a

Drug Sy e g 3+ 2%

dose 10mg/Kg/=x 10 mg/Kg/=x 15 mg/Kg/=x 15 mg/Kg/=x 10 mg/Kg/=x
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6.2.2 #-6.2.1 #Tif & pF ¥ Bhink Bk % 50 pb 4 » 50 pl
enph FRAE & 2 (Flunitrazepam 2.5pg/mL){¢ 2 1mL
£ extraction solution(ether : dichloromethane 7:3) %
B~ 30 #) 1o g > ¥ 3+-80°C sk fa:4 & 30 4 415 B
a1 @] e g 7’{:“}”\‘?5’# 7 3mL sMeOH: -k 1:1
¥ ;4 5 2 LC/MS/MS @] =_midazolam » I % » § =
“r L ¥ midazolam &2k & & & - £ midazolam

>~ 8%
-~ ¥-ERT3
1.4 B"F‘J&v"()[.‘gﬁﬁk v ’Fﬁ’ % T P T
112w v v R &
Fod otk ok kG A 4Tt - MM R R B R G
250~1000pug/mL » H 2% % r>0.99(4r® - % #751) °
1.2 f‘fﬁ—?"'ﬁf% 0T ZRBIT AR R RSE S P
Hopl 2 %% 5 94/05/26 #7 4] % «16mg/mL ; 94/08/08 #7 %] &% ¢
25.72 mg/mL -
2222 CYPIA S Z i lbeha 473 32
2.1 &
& d LC/IMSIMS ip| z_ 6B-hydroxytestosterone =ik 2 & 47 Jk
B 4 5 0.5ug/mL~20pg/mL e o 8 d R E p B (dcdk - )R>
0.99 > @%%Qﬁﬂwpw%?%%iﬁﬂﬁﬁﬁ%ﬁa%’
2 4 % & (precision, %CV)£r # 7z & (accuracy, %err) s @i &
P\ o
22 BrERAHTR
£ p F(n=4)z & ¢ & & (QC sample) -+ 2 7z & (accuracy,
%err) & 3% 2254 xR (precision, %CV) & 8% p o ¥ 13 &
B @ 1595R o Aok - T o
JAFHGR AR (7Y B FAR NHEER LT (T hEE R R
S\
3.1 1] % (Control)
T L testosterone fA 4eiE e P EEH S g R e AT S
%% 1 3#F= 6p-hydroxytestosterone z_ # = & o B~ 2 &4 %2 (£ 16

T )t e Bl = o 0 B % B or 6B-hydroxytestosterone T 35
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4 42§ % 10ug/mL+0.66 > CV%=6.57) > % st — ¥ % k senis
TP THZX -
3.2 Bt 44 2= (positive control)
~ 8 2% 1 CYP3A M- #r#] %] Ketoconazole 1 5 5 |32 4 e
(positive control)> p e & & 27 B Mok # % CYP3A &
E-pafge o pe@lER 5 0.250M & 1M|v| o .f‘:é--‘ic&r'% e
T7(N=4)d 2% 7 kR A 025uM P drd] & L 68.5%0.98
CV 5 143 ER & 1uM o drdl 5 5 89.5%10.82aCV % 0.92-
4. I L RBHES P EY FHE TR
R PRI IER 2 E S AT 2 22 50 R M ﬁi_éﬁt‘ 2 i 13
m o pr®ER 5 2mg/mL ~ 4mg/mL ¥ 6mg/mL = A F 7
RO P TS R d e ArT o H P 4 CYP3A 3 P A e v %
TR A R S BHF T A e CYP3A 5% (%
of control)4r% 7 > Bl= ~Blz ~ BT ~ B> #r7 o ¥ Edrd|H ;5
%iw’ﬁ%ﬁMSﬁ%§ﬂ%hm%£FW@Wﬂ{%O@T
SEEE s R B 0 21 F g CYP3A B2 E chit 3o

“"T

S - Sk 1
Lo 4w > 2 ke FUHM N GETR
PR TR 2 EE G T ¢ R 24 A5 RS &

WA GFETEG, AT CYP3A 98 2(% of control)4e# = #7
7 oo H P 43 CYP3A § P& chdrd| vk (Fr 4] 5 7 i 65%: *)ﬁr
;;\;%-aﬁ;;g\ﬁi%gﬁ\g;%,ﬁw—g ﬁﬂn{\}_’g,ﬁ,ug A A+
fmfe CYP3A e Fcd = » Bl = #7177 > Bion ¥ % F - 4 ;%éﬁ
TR ﬁﬂ%‘i%ﬁwﬁ“w47*wﬁw#*ﬂﬁ%?
chfrd) CYP3A fit% ehigft o @ B4 ¢ %404 CYP3A &t
50%~65% 2 ¥ chde ! 57 E B 4 0 ekl E 0 ] #F o K
Grpravip F 4 N E N AT o Al e 14 8RR g > |
oo H{IFCYP3A stk B £ 0GR A B F r G 23% =+ e
‘Eﬁfgﬁ » ek 2 o

2. Midazolam = % e 472
2.1 s+
f&d LCIMS/MS ¢ % midazolam ik o Sk & B 5
20ng/mL~10000ng/mL - o &% & 5 E p F(dc% 4 > R>0.99
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B A AT i TR ok R R AU "f A4F s ¥ ﬁt?
& (precision, %CV) £ % gz & (accuracy, % errer) 'y f & #& & p
22 BmmREH B A
£ p R (n=6)2 & ¢ & 5 (QC sample) i 7z /& (accuracy, %
errer) i 9% N 254 Fr & (precision, %CV) & 12% 1 p > % 12 &
LB E 159N o ded Lt o PR R KR AT ET F D
midazolam # = %8 p en ﬁf\r%ﬁ.?iﬁ ER A2 o

3.1 fBH 2 kipY HRAMP HER
3.1 41 % (Control)

TELEXERAL2 RS ZRY FH TS pEF N B
midazolam o B~ & #7412 (N=13) fatt f4r Bl ~ » E4 & 4 5 #icdy
4ok - > HE S v RS midazolam 3t < 9 &l (S o
midazolam ¢ fdFsfc > PliEHh B o ? EFHFER DR T35
26 5152 ~ 48 > £ B & ¥ Ep kR T35 9342496 ng/mL > @
L% 5 5149 &40 gt .:é%%ﬁfr r JE midazolam # <+ v &z

e ’Ii%ﬁi BETAE S

4.1 féﬁ 3 5 ﬂafﬂfx’?’ A Fra T3 EH 2 F
PRI Al 9 Bv pRFRAE 2 CYP3A % %‘r midazolam

L HT ﬁ,kfﬁr‘ BRHE S AL RFELRAS B2 7T UER
R ES 2 B F U (4 AUC, Cmax) i T B ¥ X 3¢ £
M 3y g &I Y 27 o

ATIRILA FHRE(- X2 2RI T X)NES Jﬁﬂﬁ@i?ﬁﬂ ¥

2
|

A

50 £ %3 v R midazolam» H Bk 4ok L - org o H P T fEY B
HirdlE g KBl A N LRI B2 o SR R FAIEY
#Z 27 {5 > % midazolam r'ﬁvi»]’ﬂll%iﬁxr‘s w P ELROER GOEFR G
15~30 ~ 4&; Fro HE P o ¢ *9*3{"/%)2?. » 2647 ng/mL> %) & 43241
whX 3 A ~;=“ 51962 ng/mL > 4 5 frdles2 25 o g
Bl 1550 ng/mL > § % 24w 15 & 5 H 4% 5 (1117 ng/mL)
#1324 75(738 ng/mL) R &gl edpiv; YHEFH P EaEFRE
(50~60 % 4&); & AUC = 5 > Fgn % 5 264446 (min*ng/mL)
FAlemy 3 B ag 7 5 159786 (min*ng/mL) - & % 4] e

1.8 & 5 #+2 & Pl 4_163881(min*ng/mL) % ¥4 eh 2 & » H &
+ 27(93026 min*ng/mL)# % % 1-(76423 min*ng/mL)#£2 ;2 &5 H -

1%
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P OEH 2 BP0 o d * CYP3A B BAEF 2 AF 2 E LB Y
e BB AR IR ER FRFRELETAY S R

124

4 BIPART L AENAF LR -

2~ 3t
-~ ¥-ERVE
LEE Y &Fapey
RAZVEFHFRO ZRAS Y S F2BARER @
FY BB RREDZARET &0 LR FFRFERY RRE KK
Roegg 4 o frrieerd & w4 049~ 0.8g 2 1.29 it H P O# /}*
200mL -k @ > pe#lik B 5 2mg/mL ~ 4mg/mL ~ 2 6mg/mL > ¥
KR ARTT A Bt g
2.5 B Nl i
FEY EFETELEF3TCkiE o ABEBR5.10-15-
304560 A 4aZ A F AR S AT o BRBT 0 LA
PE P RT L ITCREABEFPR A FEREARLTART O A4
5 B gt CYPA JE i chdrdlonk 30§ B FhL P o dod 2
=i Ly s BlLe s BLT AT o

S - A
S tw fEAE Sk 1}7%3&“'
$15% CYP3A § B ¥ cnfril ok ch fhik 550k 45 0%
B 2 ded LT 00T 0 HiE% A7 ¥ CYP3A 7 B Firdl»esk

W RNEY B ALY IR e Ao Bon e 94 E R 23

FERE
2.7 5 H & k: “fﬁﬁ EH RPN AEE I T 22

* 2338 3 §_r2 testosterone ikl p i & ;[L;, 2 3 IEH s
Z 4 > fe F) testosterone i A R e A H S ¥ L PGP e R o
#1230 B #7172 Midazolam 3 4 & #o50 ;zs?#%(f;w,} FDA 7 in-vivo
drug-drug interaction guidline) » T % 8P GE 2 3% - H &% Kot
CIRES FARIE(- X 3 )-iFs o HY pa o F FE2 AL
= fBH 2 RS EAEY CYP3A < midazolam = fcj 3 4v &

)

AR EFBMAR LS T RAERP PP K o

vy

3% 3 E 2 )
FI* 4 ebspse ™ ook G E g CYP3A £ 3 B enik i
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H oo A Rtk SR T - TAEMBR AR
ko FlEORGEA Y B G Frdl CYP3A thd A > v JRES $ 4
%o B EE G ARk o AR A L F Ak A o gt
PR AER A S SRS 2 B E
T2 pdprorhgr Nandd s > P A A2 R E - RIVEFE
- Rk RER o

L~ kgt
ARG e EAE TR P R4
- ~%-FERVE
ARy e EAE TR P AT
122 = CYP3A % Flheni 45 2
282 VARG ARIE 7Y BT FA L NHAEE LT FY i
SRS =

3.¢ %4 5088 A EHEER

= T;‘: - B )i—.‘.l.i
1o == 24 4845 = k¥ ? HRWAMGE TR
2@;<\Wpa%% BB SHARE LT E hihE A R

T“‘ﬁ

3.% g\' 57]@'%{ 3 X n’p“l R RGN RPN R T IEY 23

PR KT EDNF L PR & 7T i F] CYP3A
MA 2 o F2FHLRA TR Live g 230 H 2 ki
H

F_*
%.-ﬂ\

AT GLHEN T EEFRR O BRI T RERLIEF
3 - LR R ’6?@§%w%&ﬁﬁ%?* #

T

] -m_
t

N

A

I
‘erg%@f};kuﬁﬂ:,»yqu;,ugp,;‘;,",p 2 e
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o LRAFRET

&

-+ 2
R

R PR EARLE Y FELR G (ke
CCMP94-RD-032 2 CCMPY5-RD-103)# i3 % 1 » i A5 &3 %
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W~ 2

NS
."‘r

% — ~ Testosterone 7% p & (Between-run) &2 & & 754

Back-calculated concentration of standards

Run
& B (ng/mL) Slop | Intercept r
Number
0.5 1 2.5 5 10 20
1 0.41 1.09 2.66 5.16 10.3 194 0.0436 | 0.0139 | 0.9995
2 0.49 1.01 2.52 491 10.3 19.8 0.0413 | 0.0033 | 0.9997
3

0.4 116 | 236 5.6 10.2 19.3 | 0.0357 | 0.0141 | 0.9988
4 044 | 103 | 246 | 572 | 101 19.3 | 0.0474 | 0.0047 | 0.9977
Mean | 043 1.07 250 | 535 | 10.23 | 19.45
SD. | 004 | 007 013 | 038 | 0.10 0.24
cv 9.28 | 6.30 502 | 7.07 | 094 1.22

Relative
Error(%) 21315 | 7.25 0 6.95 2.25 -2.75
# = ~ & p @ (Between-run)& ¢ # &(QC sample) 14 45 % %
Splick
, Relative
Concentration J& & (ug/mL) Mean S.D. Ccv
Error(%)
(ng/mL)
1.5 1.38 1.59 1.52 1.67 1.54 0.12 7.99 2.67
8 7.92 7.79 8.12 8.43 8.07 0.28 3.45 0.81
15 145 15.8 15 15.6 15.23 | 0.59 | 3.88 1.50
= ~ D ipdle A Fme CYP3A g2 58 (n=3)
(% of control)
Mean S.D. CV(%)
Ketoconazole-0.25uM 31.59 1.25 3.95
Ketoconazole-1uM 10.23 0.85 8.31
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Fw ~50fEF * ALE P F(% 1~25 ) 4wz CYP3A 82 (% of control)

k- 2mg/mL 4mg/mL 6mg/mL
PE| Y L
%5 Mean SD. | CV%) | Mean S.D. | CV%) Mean S.D. | CV %)
o BE,
5 22.77 1.47 6.48 7.32 0.96 13.18 1.96 0.08 3.93
i B iz 86.77 5.60 6.45 112.48 9.57 8.51 73.54 18.71 | 25.45

e 92.44 6.36 6.88 93.79 6.46 6.88 70.76 8.99 | 1271
FERCl S 9.33 1.05 11.30 6.56 0.10 1.52 5.89 1.02 | 17.40
N 13.24 0.83 6.25 11.22 1.10 9.78 11.01 1.16 | 10.58

o % 7.14 0.83 11.58 5.08 0.56 11.10 241 0.21 8.72

&8 90.30 3.87 4.28 80.37 0.57 0.71 80.10 5.76 7.19
A 89.86 7.05 7.85 87.70 591 6.74 84.34 1.84 2.18
v H#E 94.66 6.37 6.73 92.53 4.03 4.35 82.70 4.56 5.51

olo|lN|lo|lua|r|w|(N|R
3
e

10 i 83.28 7.42 8.91 75.79 | 10.39 | 13.71 67.37 2.20 3.27
11 =+ 90.23 4.56 5.06 84.46 5.74 6.79 88.11 8.11 9.20
12 ~ 33 93.06 1.80 1.94 84.97 3.57 421 84.57 1.34 1.59
13 e A 100.67 | 7.64 7.59 100.67 | 6.55 6.51 89.65 0.49 0.54
14 EX 106.29 | 11.80 | 11.10 | 101.34 | 9.76 9.63 11798 | 1.62 1.37
15 xFE 94.26 0.52 0.56 106.39 | 7.54 7.09 109.50 | 1.62 1.48
16 yra S 11279 | 12.78 | 11.33 | 112.68 | 4.01 3.56 114.45 | 2.12 1.85
17 =& 11197 | 6.39 5.70 100.81 | 8.33 8.27 9294 | 1297 | 13.96
18 oy £ 88.58 3.75 4.23 80.59 9.66 11.99 77.65 3.40 4.38
19 PR 95.29 2.04 2.14 96.68 4.01 4.15 93.53 1.57 1.68
20 L+ 88.30 8.71 9.86 99.07 3.81 3.84 88.10 5.06 5.74
21 AR 3 95.29 0.75 0.79 95.02 471 4.96 85.12 | 11.80 | 13.87
22 "y 83.04 6.91 8.32 77.61 6.74 8.68 75.99 4.96 6.53
23 v 7E & 94.27 0.67 0.71 91.73 131 1.43 88.69 1.79 2.02
24 | i@ dbEde | 93.92 0.45 0.48 90.77 3.08 3.40 85.33 1.84 2.15
25 &85 91.09 0.81 0.88 90.16 3.04 3.37 86.15 0.97 1.13
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o ()50 HF * 4L F ¢ F(% 26~50 £)H + iz CYP3A 8 (% of control)

5 2mg/mL 4mg/mL 6mg/mL
PP g
g Mean | S.D. |CV(%)| Mean | S.D. |CV(%)| Mean | S.D. |CV(%)

26 FEF 90.03 | 2.20 245 | 84.18 | 291 3.45 80.39 | 1.77 | 2.20
27 %= 94.07 | 3.87 411 | 97.70 | 5.54 5.67 | 10442 | 0.55 | 0.52
28 i 9438 | 1.86 197 | 92.08 | 1.15 1.25 87.48 | 431 | 492
29 A 116.72 | 3.32 2.85 | 110.73 | 4.13 3.73 9413 | 3.02 | 3.21
30 LS 111.99 | 7.65 6.83 | 108.83 | 2.50 230 | 100.63 | 2.19 | 2.17
31 b 104.10 | 2.84 273 | 99.68 | 2.89 290 | 102.21 | 3.41 | 3.34
32 B 88.48 | 3.13 3.54 | 81.06 | 4.24 5.23 69.74 | 434 | 6.22
33 = 86.30 | 2.21 256 | 77.82 | 16,57 | 21.29 | 98.88 | 12.39 | 12,53
34 5 4b 87.59 | 4.78 5.46 | 7545 | 6.37 8.45 72.57 | 3.09 | 4.26
35 Lt 89.21 | 0.50 0.55 | 89.70 | 2.52 2.81 84.79 | 14.49 | 17.09
36 oo R 9429 | 1243 | 13.18 | 8525 | 5.01 5.88 9284 | 420 | 4.53
37 ¥ 5 96.53 | 0.50 052 | 99.42 | 1.80 1.82 9855 | 218 | 221
38 ®d 100.31 | 3.16 3.15 | 9476 | 5.08 5.36 92.14 | 0.81 | 0.88
39 ¥ 90.90 | 5.30 5.83 | 8542 | 134 1.57 81.83 | 148 | 181
40 [S 96.90 | 2.74 2.83 | 96.02 | 3.58 3.73 83.21 | 482 | 579
41 43 92.90 | 3.78 407 | 8504 | 6.21 7.30 8228 | 1.77 | 2.16
42 A 101.45 | 3.63 3.58 | 100.14 | 2.85 284 | 103.72 | 6.78 | 6.54
43 g it 9755 | 1.23 1.26 | 96.10 | 2.39 2.49 9321 | 3.36 | 3.61
44 £ 99.51 | 2.25 226 |102.29 | 4.84 473 | 100.33 | 2.26 | 2.26
45 Feiz 95.49 | 0.43 045 | 93.10 | 3.79 4.07 96.24 | 5.08 | 5.28
46 £r 91.34 | 2.34 256 | 9330 | 011 0.12 87.71 | 1.82 | 2.08
47 (2 94.77 | 2.23 235 | 84.74 | 152 1.79 88.89 | 232 | 2.62
48 ZE 9448 | 1.78 1.89 | 88.69 | 5.38 6.06 78.07 | 4.74 | 6.08
49 % 93.40 | 3.28 352 | 80.72 | 261 3.24 70.88 | 0.55 | 0.78
50 F % 66.76 | 2.10 3.15 | 49.74 | 1.78 3.57 39.97 | 1.36 | 341

%7 ~ A FCYP3A 5 P EEFrd»ask chw A ¥ + FL5 ¢ % (% of control)

, 2mg/mL 4mg/mL 6mg/mL

#4|" " Mean [ 5. | V(%) | Mean | SD. | V(%) | Mean | SD. |cv()
1 5 | 2277 | 1.47 6.48 732 | 096 | 13.18 | 1.96 0.08 3.93

4 B2 4 | 933 | 1.05 | 11.30 6.56 | 0.10 1.52 5.89 1.02 | 17.40

5 x7F 13.24 | 0.83 6.25 1122 | 1.10 9.78 | 11.01 | 1.16 | 10.58

6 Fro % | 714 | 0.83 | 11.58 508 | 056 | 11.10 | 241 0.21 8.72
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+

22 2448 % AF 2 kEY B4 T iwre CYP3A 282 (% of control)
KL Y RRR % of control S.D. CV (%)
(mg/mL)
1 R 15 62.54 0.22 3.41
2 IV S e 12.5 41.79 0.30 6.98
3 el T 7.5 66.75 0.25 3.59
4 3 R 12.5 74.59 0.51 6.67
5 i o 12.5 74.49 0.41 5.33
6 | 2%FnE 15 4.12 0.03 7.01
7 HEHTF 5 75.77 0.10 1.70
8 ML SLEE T Te 20 45.26 0.13 2.89
9 e 18 7.5 76.79 0.06 0.81
10 WEFEALH 20 56.12 0.27 5.84
11 g ‘J%%’?iﬁ 12.5 55.46 1.00 22.32
12 SRV =L 15 16.89 0.20 14.86
13 $ F 4 10 66.96 0.16 2.86
14 3 % 4% 10 51.83 0.18 4.30
15 FR4c 75 21.59 0.15 8.76
16 1 7% T 22.5 62.67 0.33 6.54
17 | 7 AREF A 20 64.94 0.53 11.66
18 | £1mciE 75 32.09 0.01 0.31
19 | PEsF 10 46.02 0.21 6.56
20 AL G AT 15 54.79 0.52 13.50
NEEEE 175 43.79 0.50 16.30
0y | i FHERE 25 63.24 0.28 6.20
23 4 B4 20 7.73 0.01 1.38
oa | ThEF L 20 4051 0.33 11.44
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- A REEY AT CYP3A § P AEdedlock 0T fEY % kA F A

(N=3)
R L ¥ %k B (mg/mL) Fr 3 (%) CV(%)
LIRS
6 3 % 15 95.88 7.01
23 4 &4 20 92.27 1.38
12 kg 15 83.11 14.86
15 F B4t 75 78.41 8.76
18 ER R IY 7.5 67.91 0.31

2N AE RS FH AT CYPSA F ¥ Bedlik g i v ks F LA

(N=3)
kige #FY b g ot ,

. B g | ¢ #ERAR(MY/mML) | drdl S (%) CV(%)
2 ETE AT 12.5 58.21 6.98
8 serk A IE AT 20 54.74 2.89
19 | 10 53.98 6.56
21 i S 17.5 56.21 16.30
24 S RS 20 56.49 11.44
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o %3P

% 1 ~ Midazolam *+ & p ¥ (Between-run) & & & &% 0% 4L

Run Back-calculated concentration of standards
Number
ey —— Slop | Intercept r
20 100 500 | 1000 | 2000 4000 | 6000 | 8000 | 10000

1 20.2 96.0/ 466.0| 936.0| 2040.0/ 4010.0| 6010.0| 8890.0| 10300.0| 0.00081| -0.0038 |0.9984
2 20.6 96.1| 519.0| 935.0| 1980.0/ 3930.0| 6240.0| 8300.0| 10400.0| 0.00070| -0.0024 |0.9989
3 20.2 95.4| 4950 983.0/ 2000.0| 4030.0| 6090.0| 8130.0| 10200.0| 0.00094| -0.0017 |0.9997
4 19.8| 106.0/ 508.0| 1020.0| 1940.0| 3750.0| 5930.0| 8500.0| 9650.0| 0.00093| -0.0019 |0.9990
5 20.1 98.1| 490.0| 954.0/ 2150.0/ 3870.0| 5920.0| 8330.0| 10100.0| 0.00081| -0.0015 |0.9992
6 20.0/ 101.0| 491.0| 1020.0| 2120.0| 3880.0| 5940.0| 7910.0| 9840.0| 0.00078| -0.0003 |0.9996
Mean | 2015 | 98.77 | 494.83 | 974.67 | 2038.33 | 3911.67 |6021.67| 8343.33 |10081.67

SD. | 027 | 410 | 1804 | 39.18 | 82.08 | 102.84 | 124.81 | 334.29 | 285.69

cv 132 | 4.15 365 | 4.02 4,03 263 2.07 401 2.83

Relative

Error | 075 | -123 | -1.03 | -253 | 1.92 221 | 036 | 429 0.82

(%)

# - ~ Midazolam >+ £ p R (Between-run) & & =(QC sample) eh4 47 55 %

Splick
Concentration(ng| Midazolam Concentrations Calculated (ng/mL) Relative
Mean | S.D. Ccv
/mL) Error(%)
Y w1 2 3 4 5 6
20 217\ 21.4| 16.0f 2004 177 19.1] 19.32 2.20| 11.38| -3.42
50 43.2| 428 414 52.6| 446 498 45.73 4.44| 9.72| -8.53
5000 4840.0{5130.0| 4760.0/4810.0| 4850.0{5120.0| 4918.33| 163.15| 3.32| -1.63
7000 6780.0{6450.0| 6700.0{6830.0| 6320.0/6720.0| 6633.33| 201.96| 3.04| -5.24
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B s gl e CYP3A § B BIFrRIbE R ST A kAT B2 BB Rl

N Cmax Tmax AUCO0-& ti
['El ] ) .
ng/mL min min*ng/mL min

Control 13 933+496 26.5+15.2 85683+31589 51.249.0
Fro % 5 2647+2504 21.0+13.42 2644464253422  50.7+16.9

B

B 6 1962+1535 15.0 +0.0 1597864135137  60.5+18.0
F &= 6 738524 30.0+13.4 76423:46421 ~ 52.3t9.3
A 5 1550+1392 27.0+19.6 163881+134456  62.8+27.0

W5 6 11174614 20.0£12.2 93027441123 47.35.1

Lo P REPeR R 0T B4 S kT F2 T test #icd

N i Cmax A-\UCO-& t1{2

ng/mL min*ng/mL min
i % 5 0.202 0.190 0.938
* T 6 0.165 0.239 0.272
F % 6 0.443 0.615 0.805
e 5 0.384 0.265 0.394
35 6 0.496 0.673 0.344
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L2 R F2AREER LKA
% of control

* % -4mg/mL Mean S.D CV(%)
37C-5 & 6.25 0.21 3.34
37°C-10 » 4 6.15 0.53 8.66
37°C-15 » 4 5.88 0.42 7.10
37°C-30 » 4 5.46 0.54 9.93
37°C-45 » 4 491 0.39 7.86
37°C-60 ~ 4 4.95 0.19 3.78
I G AY .} 7.32 0.96 13.18

3 L \.A_,E_‘_;zﬂ_:,_?fggx—%;h;bﬁig\,

% of control

+ 2 & - 4mg/mL Mean S.D CV (%)
37°C-5 ~ 48 92.32 6.30 6.83
37°C-10 » 48 94.00 1.26 1.34
37°C-15 » 4 93.53 2.04 2.18
37°C-30 A~ 48 94.22 3.10 3.29
37°C-45 » 4 87.84 9.39 10.69
37°C-60 A 48 86.54 7.10 8.21
REALAE 86.63 0.23 0.27
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56

6B-hydroxytestosterone® 5% &! (ug/mL)
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468



% of control

CEEEE KW F 3
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5000 |
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5000

4000

3000

2000 F —&— Study
—=— Control

1000 f

1 1 1 1 1 1 1 1

1

0 20 40 60 80 100 120 140 160 180 200 220 240

Time(mins)
R BT RGP RN FRA 1Smgkg(—X =2 07 X)) BES
4 midazolam 20mg/kg = midazolam = * 23k & ¥ pF R % B (N=5)
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