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Fig. 1 Study schedule
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Table 1 Japanese healthy male adult subjects who participated in

this clinical trial.

(n=7)

Subject No. Age (yrs)  Height (cm)  Weight (kg) BMI

1 23 168.0 575 204

2 37 1725 489 164

3 22 177.0 70.0 22.3

4 30 168.7 489 17.2

5 22 182.0 72.3 21.7

6 44 165.2 71.0 26.0

7 29 177.2 77.0 24.6
Mean 29.57 17294 63.66 21.23
S.D. 8.38 6.04 11.69 355
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Fig. 2 Plasma concentrations of midazolam after an oral admini-

stration of 7.5 mg midazolam.

Open circles (O) are the Anchusan non-taking term’s data before ad-

ministration of Anchusan.

Closed circles (@) are the Anchusan taking term’s data after admini-

stration of Anchusan for 6 days.
(n=7)

The Anchusan non-taking term’s data are expressed as mean — S.D..
The Anchusan taking term’s data are expressed as mean +S.D..

B OIPUGIHL N4 2 L OZBLEIZ e CREBRIGRT
L7z s OB X 2 B 0 72 DRI 52
SN2z ERBEBREICBWTY, e EEEN IR
% BN EHHIRIEFICH ERHR RO SN 5
7o, FRNTRESR & L7 HERE T 4 O 2057
+ 8385 (22~447%) THV, HJE - KAHE - BMI
FENZFN 17294 = 604 cm (1652 ~ 182.0), 63.66
+ 1169 kg (489 ~ 77), 21.23 + 355 (164 ~ 26.0)
THh-7: (Table 1).
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2. IFVTLEMBENT A =5 DI

LN & BN O < 57T K18
Hirhe LR R % Fig. 210" L, &AM B)
f&°7M/8F A — % % Table 2 1ZR L7z,

£I8T X =F1ZDWT, Coax (EZ R AR
T 6499 + 1861 ng/ml, % # A IRk T 8866 +
1673 ng/ml & 7% Y, L HNIRIZ LY 1.36 04
B bA»RD bRz (p=0018). HEIZAUCes

b EIEN IR T 19259 = 7813 ng/ml - hr, %
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Table 2 Pharmacokinetic parameters in 7 subjects after an oral administration of 7.5 mg midazolam
at the Anchusan non-taking term and the Anchusan taking term after administration of

Anchusan for 6 days.
(n=7)

Anchusan 1 2 3 4 5 6
non-taking term

Cunax (ng/ml) 5477 9358 4243 4509  66.31 76.61 7566 | 64.99 1861

7 mean S.D.

tmax (hr) 05 05 15 05 05 05 2 086 063
AUC (ng/ml-hr) | 14320 32869 13712 11837 1665 18231 27192 | 19259 7813

ty2 (hr) 169 226 230 195 248 275 222 | 224 034

Anchusan 1 2 3 4 5 6 7 Mean  SD.

taking term

Cinax (ng/ml) 7864 9523  80.00 7281 8379 12306 8707 | 8866* 1673

(P=0.016)

tmas (hr) 05 05 0.5 1 0.5 0.5 1.5 0.71 0.39
(P=0414)

AUC (ng/ml-hr) | 181.86 287.67 18178 19097 226383 30625 36805 | 249.06* 7234
(P=0.043)

tye (hr) 1.71 246 2.09 181 20.2 2.32 1.80 2.03 0.28
(P=0.091)

*: p < 0.05 by Wilcoxon signed-rank test in the Anchusan non-taking term vs the taking term.

100 4
90 o
80 - -O-Anchusan non-taking term
70 - -@-Anchusan taking term

60
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Alertness Score (mm)

20 A

10 A

0 ! 2 3 4 5 6 7 8
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Fig. 3 Alertness Score after an oral administration of 7.5 mg midazolam.

Open circles (O) are the Anchusan non-taking term'’s data before ad-

ministration of Anchusan.

Closed circles (@) are the Anchusan taking term’s data after admini-

stration of Anchusan for 6 days.

(n=7)

The Anchusan non-taking term'’s data are expressed as mean —S.D..

The Anchusan taking term'’s data are expressed as mean +S.D.

r PRI C 249.06 = 7284 ng/ml - hr £ % 1), 1.29 L, YL LABEAEIRD Lo T

REOFELRBMAIRD Sz (p = 0.043). 3. ¥ VT LHEEER O g
L2 L toas (&R HELIEAIRIA C 086 + 0.63 hr, VAS TRl L 72855 ER IO W, ZHhisEN

FEHREONIRIAT 071 = 039 hr, t12 (X2 HIENAR HREA & Ze b ERNARI @ Alertness Score (mm) X 0
T 224 = 034 hr, ZZHHNIRIIC203 £ 028 hr RO 72RhR-IER Hh# 2 Fig. 3R $. %5 30 752
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AR 55 12 & 2 i i AR SR o D B N2 L &
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DT LIIMOTCEETHA.
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BRI IR WA P, LML X R F 3 3
DB JEIE L CORHENT D BB E - 2
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AKBEW % 72 EECIRHLE R LK T O%
FEDVROLNTWDY. —F, 35T LED pH Ik
28 ~38 TH 2, pH25LLTF TlIAKEM:, pH4S
VI ETIEIREMEIC R 255255 522, LIS
BWT, TREEEDIREEEY &L TX ) #
RPN ENDLHDEEZONLZ ENLP, %
R O HIERER - B RS WIIHEIEHIC X 5 BN pH
O LA L bE R L AEHICL A IV T LD
T IR~ ORERAE DM A IRE O LA EEET 4
WHEMED D A 2 & b SHICE D { TlE ke b 2w,

ZTOERIZBWTD in vitro DRFT & & b2 in
vivo DMRFFIEIAN K THLEEZ D, T2 Thbh
bIET v bEHW in vivo EBEEFERL, &
BOREEES & 1 HEAER G122 5V T ARk
C 512 OSEYBREI 0§ 2B A MEi L7z, 20

{f‘dn:%, 1@?630)5\@&5}5:3: D N y“j‘il\@cmax
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LW AUC ORELR EA RN, T b
T in vivo EERIZ X D ZHEOIERIC X % AR5
B0 b7 O NGNS X 2 i E SR o
ZALE % 3 XCEE L 723 WAHEAEH OGS g
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WOME LR L LDD LRI NL 20, BRI
X 2 Y AR & FENCHGT 5121k, e FTo
R AR D FE DA R & 7 o 7.

FITHRbRbIIZE bENSGE LT, ZHi
AR50/ L2 CYP3A4 ~D 2B % it L7z,
b2 RIAT ) BRRBRTlE, O EZ BIR~
DOERRERE T 5720, EBREOBRIRDZ S X
B COEYMEEHOMF P ELETH L. €
D720, KERRBRTIE, BETOZRHHMNIRE
- Haxd —3% s, ME KO CYP3AL ~E%
e L7z,

KRR O R, ZHEBIEMNIRY & g L 7%
HAIRIN T I V' F A D Coax 13 1.36 K%, AUCs)
F 129 HE AR RSN, —TF, I35V
TEAD 1 I EBEAIEOL o7z, INHD
s, BEERAEICHE U CTRPELE 6 B RE
42212k, NG R ARAE S 5 3
R#EFE CYP3AA SIHE S, REEYTH 5 3
775 L CYP3A4 T S U312/ TOWIY
WAOWIML-Z EAURENT. —H, tie DEALH
HDONLNWI ENS, ZOILHIEEED F A
TO CYP3A4 CTid R & LABEIZBI 20H )T
RHEE S L7400l @B D iR A 12 & B AR PR H =R
OWRIZEDHDTHDZ LHRBIN.

S OB THW 722 o HEk - HRIZBED
CYP3AA HEZRIET LK E2 /R L72A%, KRB
BT B O A BB R SN TWA. ZHK
X CYP3A % BHE$ 2 155 & #6383 2 0 OIS
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b & F\W 72 8Tl putrescin (H¥), quercetin ([
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DWFHEMEHZRT 2 e MEIN TS, F72, e b
D3I 27Ty — 2% cel lines # W7z EETIX
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ZR) %%, quercetin (BIFF) ASFHENEH 2R
FTZEDPHEEINTVE . ZD 72040 Chax X
1.36 15, AUC(o 3 129 O A BB KD Hh
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72500, b LEPHOMBRAESRIC L) BEOEY
RMEHEOFESFEIFIAE LT ERET S &,
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%, 1290 LICE T WREMRH . Lo T
BB A0 U e W o3 5 R B v
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RHHOEBISHE ST 208N H 5 L E
bh b,
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3 LR G5 D Coax D LA DREEDK E W
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T, EEERICY 70 AR ACHRED S WS
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WEED EARENEL b L) METH LY.
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TWw5®, F72CYP3A4 ML BEHEGH RN
0 DMANZED DB EH S, /o CYP3A4
DB G- 5 P IEB R R BIRKECEY OARL ST,
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B E5 12X 5 CYP3A4 FHED R ILM 5
By A EBtEsfEiIins.
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INHIBITION OF CYP3A4-MEDIATED MIDAZOLAM METABOLISM BY
REPEAT ORAL ADMINISTRATION OF ANCHUSAN IN HUMANS

Hirokazu TOSHIMA, Takehiko SANBE,
Junichiro K1ZAKI and Katsuji OGUCHI

Department of Pharmacology, Showa University School of Medicine

Naoki UCHIDA, Yuki NISHIMURA, Mariko IWASE,
Yoshie HARIMOTO, Momoko KAWAKAMI, Makiko HIROSAWA
and Shinichi KOBAYASHI

Department of Clinical Pharmacology, Showa University School of Medicine

Abstract —— We studied the pharmacokinetic interaction of the Anchusan and midazolam. Anchu-
san is used as a base component of OTC Kanpo digestive medicine, and comprises the extract of 7 crude
drugs. These crude drugs include many chemical constituents, and some of them are reported to be in-
hibitors or inducers of CYP3A-mediated metabolism. We planned a clinical trial in order to examine the
influence of repeat oral administration of Anchusan in humans on CYP3A4-mediated metabolism. Fixed-
Sequence Testing Method (the non-Anchusan term, and the Anchusan term) was conducted in seven
Japanese healthy male adult volunteers. Regarding evaluation criteria, we set the pharmacokinetics pa-
rameters (AUC g-shr), Cumax ti2, tmex) Of midazolam as the primary endpoint. Furthermore, we set the Vi-
sual Analogue Scale (VAS) and safety assessment as the secondary endpoint. As a result, the Cpax of
midazolam at the non-Anchusan term and the Anchusan term was 64.99 £ 7.04 ng/ml and 88.66 * 6.32
ng/ml, respectively, and the AUC-sn) of midazolam was 19259 £ 2953 ng/ml - hr and 249.06 £ 2753
ng/ml + hr, respectively. In the Cmax and AUC-sw) parameters of the Anchusan term, statistically sig-
nificant differences were observed (P = 0.018 and 0.043). These results suggest that the repeat oral ad-
ministration of Anchusan increases the plasma concentration of co-administered drugs that are metabo-
lized by CYP3A4 in humans.

Key words: CYP3A4, drug interaction, Kampo medicine, anchusan, clinical trial
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