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Evaluation of Chinese medicine
extracts-drug interactions Il

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 this year project.
Testosterone was chosen as the model drug since it is a specific substrate
of CYP3A enzyme. 24 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 24 herbal extracts could
significantly inhibited the human liver microsomal CYP3A4 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
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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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£ fr ¢ 0 & % % (Mandrake, Mandragora officinarum)r& - % & 4 & % >
# 7 atropine 2 scopolamine,w P& * % Jrfis ~ B A 2 AL W o 5
(Poison Hemlock, Conium maculatum)™ z 3 # #ﬂﬁé} s o EPFEAR R K
Fwd-2. % o X B (foxglove, Digitalis purpurea),L 4 m% T AR
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ORI I AR A R A7 0 B R E S (S 5)
A OAF N IIAE S /R F- FMAAEY O CREFERIFE
A FA e RS S E F I (USFDA) 3 #F e b B
HEEH LTI 3 5 o ihdg % R P (Drug Metabolism/Drug
Interaction Studies in the Drug Development Process: Studies In Vitro) ®

CFRHN L FEFAMHEA SRR AL FH T (Fr hfp i

EEP FRAVEFOEAIFRHEGZ G2 AR T L
5\3535;11‘ I N ggj—ﬁjgs_.% = ez ) N7 —o ‘_{7]\1;3 1A &\P Ak kY
(human liver microsomes)i& (7 # 5 ¢ FHE § 5lAfpr FH L 3 (T

ICYP3ARE 2 AR V27K > 25 > i £ * testosterone £2
CYP3A®3#+4 = 6B-hydroxytestosterone =% it K jp] T CYP3A 5 14
WM FFAL P e d B AF FAT Rz E - L F
Mk RCYP3AfE 2 A GEFTGH 2 24722 > T2 E = 50 A%
* ﬁi—%ffig:‘ _/';_zé?g;p%;ﬂllamp o HP f At fie 3 2. ¥ 3 dog

PP TR N il T msf»rv%JCYmAm s Fedl
¥ i 70%~99%2. B > Bt e ARk Y § BRI TR v e
ER P BEAES LT R ETY %‘55 SR R ER | F
PRI R E o A EHEESSY FMEFE LT AR

TR

El
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T chfplF v By 3 p BEFEWEFFRE PR AL T
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ot
1. #%
(1) 6B-hydroxytestosterone. ..........ovvvver evenveenneenneannnn. SIGMA
(2) TESOSTEIONE. .. .eeeieeeeiiiiiieeeeeeiieee e e e ettt e e et e e e e e eaareeea s Fluka
(3)Magnesium chloride(MgCLy)......ccovvieeeiiiieeiiieeece e SIGMA
(4) Glucose-6-phosphate(GOP)........ccceoeevveevveeeiiieni e SIGMA
(5)Glucose-6-phosphasa dehydrogenase(G6PD).................. SIGMA
(6)Nicotinamide adeninedinucleotide phosphate(NADP)......SIGMA
(7)Potassium biphosphate( KH,POy)....oooovvvvieiiiiiiiiiiice Merck
(8) Acetonitril........coeviiieiiiiiiii e TEDIA
(9)Formic acid.........cccuvveeeiiiiieeiiee e Riedel-deHaén
(10)Ketoconazole.........c.vveeeeriiiieiiiee e SIGMA
(1T)Midazolam(Injection)..........ccceeeerureeeencrreeennnennnns Roche Taiwain


http://www.fda.gov/cder/guidance/clin3.pdf
http://www.fda.gov/cder/guidance/clin3.pdf
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(12)Midazolam...........cceeeeeeeiiiiiieeeeeee e Cerilliant
(13)1-hydroxymidazolam............ccccvveeeriieeeeciiee e, Cerilliant
(14) Flunitrazepami............cccveeeeeiieeeeeiieeeeeieeeeereeeeeieee e Cerilliant
2.8 1 ¢

2.1 iR AR K 4% ¢ T3 T A 38 S(LC/MS/MS):
2.1.1 Shimadzu & »xsc 7% 40 & 7 &R & U

Fif : SHIMADZU LC-10 AD VP series Binary,
Serial No. C20963807738 LP

p #0315 % SHIMADZU SIL-10AD VP,
Serial No. C21053906286 SA

222 FH:E P A & s API 3000 LC/MS/MS with

Analyst 1.4

228 @ :Sorvall® RT7 @i i

3. LC/MS/MS % i

3.1

3.2

6B-hydroxytestosterone i 4p & 17 ik 4 47 1% i
3.1.1 4 +5 4+ Hypersil® C18, 3 ym, 50 x 2.1 mm.
(Thermo Scientific, USA)

3.1.2 #%4p ¢ 0.1%Formic acid in water : ACN = 70 :
30 (v/v)

3.1.3 i 2 0.25 mL/min

314 LHesE 0 20 uL

3.1.5 A~ R ¢ 7 mins

Midazolam j% 4p & 45 & & 45 i %

3.2.1 A7 1L : Biosic, 5 ©m, 2.0 x 100 mm.

322 ##4p:0.1%Formic acid in water: 0.1%Formic acid
in MeOH=45 : 55 (v/v)

3.2.3 ik 0.3 mL/min

324 stEEAE © 10 L

325 A 47PFR ¢ 5mins

3.3 Testosterone P B 3% B 3¥ ik 4 47 i i

3.3.1 Ionization mode : ESI
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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) : 425°C

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 ¢ % 5% B 3 th A 47 i 2

3.4.1 Ionization mode : ESI
3.4.2 Ton Spray Voltage (IS) : 5.5 kV
3.4.3 Curtain Gas (CUR) : 11
3.4.4 Nebulizer Gas(NEB) : 10
3.4.5 Temperature (TEM) : 375C
3.4.6 Collisionally Activated Dissociation (CAD) : 8
3.4.7 Multiple reaction monitoring (MRM) parameter
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. F-v Fehg BRI k95 Lowry Method » 4 ¥ #h sk 4 5k 5k & 3+

Rl E R EHRARE A T

§ ORI R st

& F

v 3“3 » % ’J’\!:'
417 i Jf —?‘*" AR 53 (T AR AT ]
411 205 ml *5 = i F-v A% (100 mg/ml) » 12 kA
49.5 ml 0.85 %% lLﬁ‘F\/F,”Q#ﬁ§ 100 & TN rs

,\L/F
Jl./)a

_IL/F’
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#-v B H % (stock solution, Img/ml) °

412 p Fitstockia el - EAREER 5] (N=3) 40 F 4

CL 2]

Pnd e R BV ML ERRE £

No. (N=3) Dilute protein 0.85% NacCl Protein
standard (ml) (ml) conc.(pg/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 % &t &* > 2.2 ml Biuret :#% (7 0.75 mmol/L

Cupric sulfate, 94 mmole /L sodium hydroxide %
tartrate, iodide carbonate % ) R £ 353 (6 28 THEE
10 ~ 45 > %—‘F*f L ¢ ¥ &4 » 0.1 ml Folin 3# &
(Ciocalten’s phenol reagent) » R £323 4 2 E T # %
30 A48 Bfs R AR EEES o ok kA sk kg
& (A& =550nm) faiR] & e &k sk B[R HR LS
273 AT 30 ~4a] e

414 MR8 2 E R Rk s B sk B Ok

. ?lﬁ?‘l B R T RERPIZ2ZEREE -

4.2 A SEHCR AR F 2 Bd FOR RGBT F S ARACT ATE

4.2.1

Bk Pl w2 ok BEEEE R 0.85 %E 4R R
RS0 R WERE T FTRFEGET 500 B (B
A3k P HIT) o

422 P~02ml ¥ it Mol ABA A fflie (N=3)> %0 o2 o

423

L 1fie fﬁ§/§5 20.2ml, 0.85 %% 1403 R B~1N o

A F A, B 413 e ESE R TR
o p RS AT FIe s TRR £ R R
R R BT AR A B kA -

5.0k % LA e )

413



¢ %E%%’ES‘F 5278 %3

5.1 = v fi4F = kA #

24 fE4F 2 RHFEA S 2R FEP L PR SR
?%E¢%ﬁﬂ%mﬁ€@”ﬂmmuﬁ%&M@Wm%m$
BURE)EET R (A Y kB KR R
11 2g 2 & L4034 1000mL ok ® s B ¥ 02N BAEH %
pH2.0)> 114z & 4RI 5 A~ 4850 % 02N NaOH # pH 3|
6.8 kg A WY ERRE L ¥ RFART S~ 4 Yo
Beb g oo

52 I f68 2 kipe FA Sy

%94 E R FHGHE %% 0 CCMP94-RD-032)50 &
B ORga A L3 B ¥ Fral 4 TSGR 1 (human
liver microsomes):” CYP3A ff % i#ftinw 5 - H 2 k¥
PEUHSE R FS R R Y Bl B L
BEEE LT 0T > fpri A T E T0kg s R 0 H S
ipe EEUMME TE IR 18z - X =K 5 b R
=t 5 10.6 g/70 kg=0.0086g/kg=8.6mg/kg ; = H_
R B-F—@é’r;fi ii?J- B, 1L HpAN A o2 BF-25 ¢ gé‘,#w,};‘)iﬁa < B
P 29752 EH kRl > FHRUE S 5 6 0.6g2L
=x g/0.1L > x g=0.03g/rat > — & * B4 £ ¥ 300mg » *7
w17 0.009g/kg=9mg/kg - 7w it * & E & & 8~10mg/kg
2 mqrv ) o
Aed] = iz 5 P~ 300mg chE 2 R sERA X732 10mL &0
Q- k%7 »#HEER L 30mg/mL > § & X B4 &P if
Wi s o

6.CYP3A 18 ¢ & i i 5\
AF G 2 G 1% CYP3A % - 9% F testosterone
22 CYP3A R 34K 4 = 6B-hydroxytestosterone =7
B hpE FlAer ¥ BH S L L a ERCYP3A agE e
PLRARR o
6.1 6B-hydroxytestosterone =& & 4 47 & 4
6.1.1 4 Shh A MEHCRALEE R F i ¢ 7 20mM § § 4RE
fé ~ 2mM % fF= Ezﬁrﬁigﬁtﬁf*‘ 2 LU.H 5 #ripa2 &
f2% ~SmM % 1t 4£(MgClL)i i% ~ 2.0mg/ml A %8
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2 kv (EAFER) 2 0.1M Bife B ¥ 073 % -
FRian@ A s ImLe 4 Fov v 208 0k 5 84
» ] 2. Acetonitril(ACN) 1mL -

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

6.1.3 B~} i¥ working solution 120uL “#c » I+ %8 ## 7 dilute
solvent » 12 B 7| 48 (¥ — ‘o & 1% SER R B S 400 -
200 ~ 100 ~ 50 ~ 20 ~ 10pg/mL » £ 2 #-f§ 20 & = 3¢
dvor e 3 v it (deprotein) e1fE F B KR R
oo PR EER S 205105525~ 1~0.5ug/mL -

6.2 CYP3A /g 1A 45 (324 &)

6.2.1 fie ¥ Testosterone 2mM =% dilute solvent - B~ 50uL
v A 6.1 2 A MR AR R R A IR 950Ul
PR TRz o FF BRI 0.IMPBS g o

6.2.2 #-1 itiR & 37°C-kig B 30 A4S B3k
PR 20 ACN ¥ b F O o F e o~ pOFRHE R B
Corticosterone(200pg/mL) & 14 3900xg &~ 10 4
& - P L+t G g 1 LC/MSMS Bl =
6B-hydroxytestosterone vk J iE » I % » § = Ar ]
i 6B-hydroxytestosterone % & Jk & & 4 > R {7
6B-hydroxytestosterone 14 = & o

623 BEE X% 2B EF 0 LT RIEEE N

6.3 24 fEkNEY FMAF S LI T 2 HE

631 FHEiBHIS] RUNLBEER L RS
FRHB R 2B0uL R EN A HF 61 2 fEFRF
iR K R lmL

6.3.2 #-F iR &R 37C K BT 30 A4Rts 0 BNk
E P T 2 ACN ¥ 0F F i o £ 4o x O FR4RE
& Corticosterone (200pg/mL)?é 12 3900%g .~ 10 &
& > B 1+ G & o LCMSMS il
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7.k # WA LE & F(midazolam)rt d 4 P 2

TS

R

6B-hydroxytestosterone v fz B » I * > % [
6B-hydroxytestosterone & & 2. & & & @ > F ¥
6B-hydroxytestosterone =74 = & » pL 2% B4 e
ARG H AR At 4 2 B

IO aniE

[* <0 Bv RAFHEREE CYP3A X fF

Midazolam & & 7 fik4ze HUHE > I A7 H 4 §

7.1 % =

“Il

N

[
» BB GIN B 2 B 5 M (40 AUC, Cmax)4_

Bng e a7 BRI FY LT

=g

Midazolam & & 4 474 &

P~ Midazolam stock solution 1mg/mL 20uL +4c » dilute
solvent (plasma) » ™4 A& 7| fff§ 17— AR BEE R & 5 5
10000 ~ 8000 ~ 6000 ~4000~2000~1000~500~100~20 ng/mL -

72 BpE R

I PR

7.2.1 B~k & 4 = B (Sprage-Dawley > 6-9 ¥ +)» 1 H

) = AR SERIEIEE S L S N R N
IEEET ERAG - X X @ adrdlep i Qrk
P~k &k d o 3T H AN X U F 4§ midazolam
20mg/kg(i% *+ HCI, NaCl and NaOH, containing 5
mg/ml)> & 2>5-15530-45>60>90> 120> 180 »
240 min p * ¢ B E#FRBn 03ml T4 » F & 2
#% (heparin) » 11 1 2t 5 > F1% 42 i 4L e
fﬁi%\{i‘}?ﬁé B A-20 Crkdanb & o

dose 10mg/Kg/=% 10 mg/Kg/= | 15mg/Kg/% | 15 mg/Kg/= | 10 mg/Kg/=

7.2.2 #-7.1 #rik & pF R gk Eﬁﬂ_ﬁf\?SOuLﬂ% 50 uL &7

poFRAE % 2 (Flunitrazepam 2.5pg/mL){é 12 ImL 9
extraction solution(ether: dichloromethane 7:3) % B~ 30
7f/|9 Hroo o BT 8OOC/]\%E]/ ,\%304\fﬁf B '__Fé]
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% § Foerdc £ 3mL A MeOH:k 1:1 %33 5
2 LC/MS/MS ip| Z_ midazolam » & % » § =t #7%] (¥
midazolam % &k B & % > $1¥ midazolam 7k & -

N

LA SRR R A2 % 30 B 2 2P
LI Ps2 g e Fov {280 &
god Eoh ok kB A 4Tt - ROk R B R OS
250~1000pg/mL » # %% R>0.99(4c B - % #7577 ) o
1.2 jck t8 % % 3o ?"rz B E ML TR RS HOBlE
E% 5 95/03/09 7% # 24.88mg/mL -

2.2 Lw fEAF S 2 RERY %ﬁif?‘fd%ﬁ“ i iE e
bR T R 2 E Rk T o R 24 fhAF S k4R B
B H GFETG, A Fme CYP3A (98 8% of control)dr# — #7
7 oo B $3F CYP3A § P B ernfir ] % (Frd] 5 7 i 65%)7 F 4o
*\iwg ~H BA AR S F R X R F o FHAE
n? CYP3A i ek = Bl = “Tn a3 2 F%F 4 4
"‘Pﬁlﬁﬂi—/g ﬁ hzl H’( N g ;‘,fs%q,u ;‘g%?gg bz A H«‘F—gﬂ;lﬁﬁ:;\i ¢ &F{%
aiprd] CYP3A fE#eniEit o @ £ 3 ¢ Z4rd] CYP3A Bk
50%~65%z2. B chde ! 3R A ET 0 devR W iERT 0 P B e R > 2K
£ Brfpr g 1A Z A 0 R ARG 14 FBPRE T S JWA|
¢ ¥R CYP3A sk R £ en i T % 40 Bl v G 23% 5 4 ih

?g‘:s,'&\'_"z'\-— o

3. Midazolam x. ;% s34 47 = /&
3.1 ;i
f&d LC/MS/MS i# % midazolam ik sk & # B 4
20ng/mL~10000ng/mL o d =& & 2 p F(dr& 2z > R >0.99 -
B AT J AT T SRR RN SR T 2R
A (precision, %CV)£? # 7z B (accuracy, % errer) s f{&# @] o

32 Bpr R B R R
£ P F(=6)2 & ¢ & &(QC sample) ¥ £z & (accuracy, %
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errer) . 9% 14 N 274 Fx A& (precision, %CV) & 12% 1 > % 15 £ &
B 15050 hrR T oo P B RE LA ET
midazolam #* 3~ 48 p & Jj{f«;%ifv ER AT o

4.7 88 2 kY HFRAWP HER
4.1 1 +#] 22 (Control)
TLERLAA&TZR Y FH ST od fEF B midazolam o B~
Efdle(N=13)m ' fide@l = > £+ Fodpick = - H %
% & v PR S midazolam *t < ¢ Elw {4 > midazolam /gl 43 3
foo FlEh g a P EFREROPFFTIHL 2654152 A4 BB
&P Bk R T 0344496 ng/mLo A H X F 8 L 5119 s

P25 BT ¢ JR midazolam At v RZ BT R R ARR AR E S

-

o

51 faH > k: ﬁﬁﬁ'ﬂ"ﬁf' RPN frd B T i -L?L'E

F oK LI <9 R RFEREE CYP3A % % midazolam & #
T Jfé,}g 1}:1“’ ZHHE S AL FESHE A B2 P73 LRI RN
B2 BHE P F (4o AUC, Cmax)E_ 2 8 ¥+ 2 3|7 i Ea i

zj}_'é‘ ?qu*??ﬁ‘é'}’}o

C PR ?3@—@(—:‘:;’( S 7 x)ehE 3 ,}mﬂ@ifmt‘*ﬁ*@’
¥4 v PR midazolam > H ‘i%w&rz» 2R o SR BT 0 PR S
¢ 2 {4 ¥ midazolam SR e FlE A B L P B ER TR G
15~30 » 48; #o Fhb o ¥ #5HER S 2647 ng/mL > ) 5 5741
B3R A F F A 1962ng/mL 0 9 il B g2 4R
#_1550ng/mL > ¥ 2 #2415 & 5 H4paF 5 (1117 ng/mL)2 3
% 1=(738 ng/mL)R| &34l edp 00y ¥ 2 % 8 P& & F R F(50~60
L) & AUC 2 o > Ftw 3 5 264446 (mm*ng/mL) » X R Fd e
H3 5 a% T 5 159786 (min*ng/mL) > 5 rd4lea 18 & 5 4+
2 g P& 163881(min*ng/mL) % 4] &0 2 & » H &g 5 (93026
min*ng/mL)¥ 3 % (76423 min*ng/mL)¥ ;2 %3 H & ¥ *@*ﬁl’*ﬂ

Ao d 3 CYP3A ARRETzZ A2+ 2 FHRLRH L frE i
B2 LR URNERFSBEFELETRE S O URIEL B
‘)ﬁ fg);’& 3 ffu;‘l—‘l‘l—% °

£ 3

-gi\;
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1. 24 847 > ks A
ﬁwmymAF&%mwwﬁ%ﬁvﬁ%%%%ﬂ%ﬂﬁiﬁ

B2 dod = S0 B % A7 $ CYP3A § B F Fr ]2 % cif =
LM L %%*94&& Fh
B4R o

25788 2 kY FURMPAFERII T 2576

3 4IFE 2 o0 testosterone ARE PN PR EH 2 30 H i
;Y2 F 5 e F] testosterone & A R 4 M de B2 & PGP e
B oo #Tr R  { #704 Midazolam 5 3 & #0584 (k45 FDA b
in-vivo drug-drug interaction guidline) > i* 5 # p & :E 2. =5 - H
4%&7-ﬂiwﬂ7%ﬂc—%3i)—ﬁ@’£ﬂipﬁ%’%?
ZpA g - B H Ok ﬁ@lf?ﬂ ¥t CYP3A % midazolam w5 fc
FH AR RFBMAREAN L FREUAF D PE K

3. 3% 2 E 2 )
FI* R eh BT i B E D H CYP3A & B ik &
oA WA B Rk B R %—akéﬁiﬁiiﬁﬂ

ko Fls RsEAT &G 4] CYP3A ih= 4 o ;r" JRAE A & 4
P AT R G AR sk o BARAY S A AT g A ¢

EGE & Rt AAE I N R B
VT At orhir an % 2B AL 2 ok
- W kEY

—\

G

N

@~ Bih 2R
NG OEQE R IEE P ARACT
Lz~ SUREp P EHa 38 SHEEE LT FY g2 T
5N
2.0 = 24 faAg kﬁﬂﬁﬂ%ﬁéﬁﬁ
3o SAEHE S kY EUMEG A HMP LT B 230
Pf”%wﬂw¢ﬁﬁTméé?Mﬁ{lﬁi%’F%HﬂCYBA

EREHEEFL T2 FEELRA AR T g I E 2 REE
GRSk ggﬁkﬁmﬁﬁ’iﬁﬁf?T’%@@{gﬁ¥
L FE- A RER R i*f:?’#%%’#ﬁﬁa@ LRTRARE Y ¥
*ﬂﬁgi’ﬁ?%4&%¢w;${’uwﬁﬁ*vxﬂﬂaaﬁ
T a4 2 R AR EY o LR EFRBIRAEAAAMT
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CREEF B2 3

Zo- 2448 % * AR kAT FEH A T CYP3A 92 3 (% of control)

B P2 EHE | P #FEAR(mg/mL)| % of control S.D. CV (%)
1 | snisign F 15 62.54 0.22 3.41
2 | T EBT 12.5 41.79 0.30 6.98
3 FLB AT 7.5 66.75 0.25 3.59
4 2R 87 12.5 74.59 0.51 6.67
5 | Fr2d®i# 12.5 74.49 0.41 5.33
6 | %% iFiF 15 4.12 0.03 7.01
7| hEHEF 5 75.77 0.10 1.70
8 | 4reRiliE4L 20 45.26 0.13 2.89
9 S s 7.5 76.79 0.06 0.81
10 | EELE 20 56.12 0.27 5.84
11| i 12.5 55.46 1.00 22.32
12 | #5emigiwg 15 16.89 0.20 14.86
13 * ¥4 10 66.96 0.16 2.86
14 F %47 10 51.83 0.18 4.30
15 F R4 7.5 21.59 0.15 8.76
16 L TS Te 22.5 62.67 0.33 6.54
17 | FREEA 20 64.94 0.53 11.66
18 | LB E 7.5 32.09 0.01 0.31
19 | IT¥E#F 10 46.02 0.21 6.56
20 | EALF 4% 15 54.79 0.52 13.50
) | EEE &2 17.5 43.79 0.50 16.30
2 | & FRERAE 25 63.24 0.28 6.20
23 4 B4 20 7.73 0.01 1.38
o | THEF L 20 40.51 0.33 11.44
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22 AF kAR B4 CYP3A F M AEdr Ik thT Bk v k%
* FWAI(N=3)

e F

‘ R ¥ %k & (mg/mL) el 5 (%) CV(%)
A S5

6 3 %8 15 95.88 7.01

23 H %4 20 92.27 1.38

12 TR 15 83.11 14.86

15 YR 75 78.41 8.76

18 2 RiEs 7.5 67.91 0.31

22 0 AF kST EHOF CYP3A § ¢ E gk T ¥ v ks
¢ % 47 (N=3)

R LR ¢ #Z 0k B (mg/mL) Frl F (%) CV(%)
] 5
2 TR AT 12.5 58.21 6.98
8 AL SLEE T Fo 20 54.74 2.89
19 o) e r B 10 53.98 6.56
21 N A 17.5 56.21 16.30
24 SR A 20 56.49 11.44
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Zz ~ £ p F(Between-run) & 2 o 3R HF
Run
Back-calculated concentration of standards
Number
— Slop |Intercept r
& B (ng/mL)
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 96.1 519.0f 935.0{ 1980.0| 3930.0| 6240.0| 8300.0| 10400.0| 0.00070( -0.0024| 0.9989
3 20.2 954 495.0f 983.0| 2000.0| 4030.0] 6090.0| 8130.0| 10200.0| 0.00094| -0.0017| 0.9997
4 19.8 106.0| 508.0f 1020.0| 1940.0| 3750.0| 5930.0| 8500.0| 9650.0| 0.00093| -0.0019| 0.9990
5 20.1 98.1 490.01 954.0f 2150.0| 3870.0f 5920.0{ 8330.0f 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 20.15 98.77| 494.83| 974.67|2038.33|3911.67|6021.67|8343.33(10081.67
S.D. 0.27 4.10 18.04| 39.18 82.08| 102.84| 124.81| 334.29| 285.69
Ccv 132|415 365 402 403 263 207 401 2.83
Relative
Error 0.75 -1.23 -1.03 -2.53 1.92 -2.21 0.36 4.29 0.82
(%)
# 1 ~ 3 p F(Between-run)5 ¢ # & (QC sample) 4 47 5% %
Splick
Concentration Midazolam Concentrations Calculated (ng/mL) Relative
Mean S.D. CV
(ng/mL) Error(%)
e B 1 2 3 4 5 6
20 21.7 21.4 16.0 20.0 17.7 19.1 19.32 2.20| 11.38 -3.42
50 432 42.8 41.4 52.6 44.6 49.8 45.73 4.44 9.72 -8.53
5000 4840.0 5130.0f 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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A~ Al 45T CYP3A 5 P Egdrdlocs chl fi48 = kY 2
s oy
N @ Cmax Tmax AUCO0-& tin
=0
ng/mL min min*ng/mL min
Control 13 9334496 26.5+15.2 85683+31589 51.249.0
o % 5 2647+2504 21.0£13.42 2644464253422  50.7+16.9
L 6  1962+1535 15.0+0.0 159786+135137  60.5+18.0
F % - 6 7384524 30.0+13.4 76423446421 52.349.3
R 5 1550+1392 27.0£19.6 163881134456  62.8427.0
Ly 6  1117£614  20.0+12.2 93027+41123 47345.1
Z=  HF CYP3A § W EFrflock onT fi47 S ki B0 975 i
- AL
Bl ¢ B LA S
CFrowmrs ars e cxmr cEEE e
23| 4#% o
AR FRE R
%Z’ %l\ﬁb\fr—a‘\}’? }me \J,’Vé——j—\*bb*qﬁ\
6 |%%FmE|
EE
—;‘%'Z" %’; _';:);- ‘F\/%-/ﬁ 7Vé—-}-\ 13 \__é"ﬁ_—;-\’é&ﬁ?‘\
12 |FEig 8
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15| 2324 %60~ FB3F @R
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