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Clinical approach to individualization of pharmacotherapy
based on the Kkinetics of drugs and bioactive peptides in humans

Yuhki Sato

ABSTRACT

The use of a drug administration plan and therapeutic drug monitoring
(TDM) based on pharmacokinetics-pharmacodynamics (PK-PD) analysis
is important for the effective pharmacotherapy. Physiological functions,
such as gastrointestinal motility and appetite are controlled by the immune
system’s coordination of nervous endocrine, specifically bioactive peptides
such as ghrelin and motilin. Being able to indicate a relationship between
the concentration of bioactive peptides in blood and an expression of
efficacy and side effects by drugs may provide a biomarker predicting
them. We focused on the use of beta-lactam agents, anti-MRSA agents,
antitumor agents, and Kampo products and examined their efficacy in
patients under special clinical conditions from the viewpoint of efficacy
and safety. Our PK-PD analysis of the use of an administration plan to set
an optimum blood level for beta-lactam agents or anti-MRSA drugs for
patients with febrile neutropenia or critical illness confirmed the necessity
of managing the optimal blood level. PK-PD analysis and TDM appears
to be a useful tool in pharmacotherapy for developing a pharmacokinetic
"individual difference" for "individualization therapy" under special clinical
conditions. Since the plasma concentration of bioactive peptides reflect the
digestive symptoms by antitumor agents, and clinical and pharmacological
efficacy of Kampo medicines, measuring bioactive peptide levels appears
to be useful for examining the new pharmacological effects and selecting
appropriate medicines. A PK-PD analysis, TDM, and the kinetics of
bioactive peptides utilizes the restrictive information that is obtained by a
clinic to the maximum, and it allows coordination with the mission of the

hospital pharmacist to provide adequate pharmacotherapy.
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DOIEBEZ I I 2 AR CIATERH SN TWS, —F, BN E D F 7 v 77 Zom/IMeis,
TUETUYANTDEFEZLVEZIHARC S 28RN E A4, BYIRE ORI
FEUIEUIEETHRR 229 2. WL SERHBRCRZENZ S (Er#WERNE) 25T,
KR TRE—ALLTHCEE RV, BEROE NI, iR O < SEHIRNILF ICRHEZ
BLTWs, 22T, EHOYTHEET ZHEAMO 221U E OBA TRV U 72 5ERH A
PRI SHFER E T D, S X ORRRIFZE O RNk & BT 2 8459 U T A R 7o ge kiR
%, BUBKRANLEETT 2L VIMOMADBAENDE LI ITLoTETWS, Lo,
YRR OREHIME T 2EAMEFICE 22TV ADOAIHEIRDOENTWERTH 5.
FEHELBINET, FEHPDFRIIBT SMEA - B A AR E LT, FHIC X 2 EBIMLE
HEOMESL & BRI, FEHE X CEIEER T F FOEERNITE T 2 MRERIEORMTE, hF
$EWe =4 1) ~7 (TDM), Pharmacokinetics-Pharmacodynamics (PK-PD) f##T% & (P43
TEMER T RENZEFTFE LG L CHEs) - IR KT 2 N1 A< —F — DR B &
UHEYREORE(L - ML Z BIE L TR 2T o T & 7. R TIEZ D ) bHUERYIESR,
TS AFH B & L HHNE T 2R OFERIZOWTHE S 2.

FEAMIFRREMEEE ICE T2/ Y aRTF FRED TDM I & 2 ZBMHEE O

JRYYEIRFRIZ B W T, PUEFE O TDM 1391 iR EE 22 & BRIRZI L BIVE A % 3 5 2 B
LD 52 Y HEEESIREIHER T 279121, TDM %5 L, PK-PD @iz <
BEFHERIMPBE T2 ) Y7322 LXEETHL, LrLEMSL, MIKERBNTR
R FEHMEIF IR AE (Febrile Neutropenia; FN) 28 DSFERREE N 0 BF 12 BT, FEREER
BB 5HENR coEGREOE Iz ), MPREOMEZEI KRS, 7, MEE
DR L 7t 2R BFEIRE S N Wz ®, PK-PD BRIz 3o < A iEEs o 744 < #5511 12
BT 22 LA R R, EHLE, MEEOHRTY, IVARILARED, r)axT
FRREY THB L, HIEETORE IS 268ME X 0RLeEOBA 2 5O TDM O
FRMEEHREI LTS,

HIE « B Y o oSl « M BEIE 70 & o mBeEMIES (Hematologic malignancy; HM)
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PSR O I I B HIE 2R3 D O0% L, FREHREE ORI L EEHRIT D IFH
KA - Bk EBGFEET . FHRSEA L7: HM EF TR BB T2 L, FKEEH
ETROLNL Y Z 2 CiFhERELT< 500/uL, Z 721E < 1000/uL T 48 KRB IZ < 500/
UL 2T 2 & TS N IRAE T U 7 AR 37.5°CHL o Fs U, FN LiEH# S5 9,
HM BE2FN 23 AE S 2 & B0 ICEIEL LABICE 2 G Enwiz», EiEkzmEd 2 8
W CHRRIREER 28 3 2 IRA RS MV HIEIRIC X 2 W EREBRIIEESEE A4 K 74
VTHER S R TWw2 Y FN I3 HM BF AU 2 MESE VL, R Lz k51t HM EE T
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MRSA %2 AT 2 2 LRSI THWS, FiMRSAFED S 5, 7)) axR7F FRHE (GPs)
X, FNBFZIZH S, Nrvasfyy (VCM) 3L U742 75 = (TEIC) »& %
N3, InLEENIrOREIMEHT E0I1TE, TDM OEEAHER S TWS, Lk
M5, FN 7z & OIFHEREAD BE 12 BWTlE, GPs OB IZET 2 —E0RFIFEL T
W, FEFHE, HM 2B 2 FN BE ~ D GPs @ TDM O ii#E k% X 2 B 1Y © 2 i i
EEME LTz, RRFHTIEZ DS B TEIC ofiRIcowTHiE T2

TEIC 1% VCM IZLb# L, Post Antibiotic Effect 25 L, BEEZLZ L N2V v Fi v 7 fEf#E
BR L ORWERORBEEMEC L L, AALZBMEE LTV Y, 1z, WHEEFHPE,
B G BAR R M PR 2 A EE S 2 10101, AR SLETH 3 S,
£ % TIZ, TEIC O Fi# Coin 1%, 5% 4~6 HEH T, 15pg/mL X ERETH Y, F1:
FRERYLAE 2 L2 BV TIE, 20ug/mL AT E S ATWw2 ), HM B#F 12 B\ TSI
XD FN B3FIE L 7235512, 777 DI PEREGYE 2 48 L T TEIC 25315 Z L 23H 5.
FN JRERRE, FEEI X D IERBIESARZETH D Y, 0% OWEHES X CHEEIK L
PRS2 Z L5, HM E3HITB1F % FN FIERF D TEIC O E# Crin L2295 2 &
PRETH D, FEHLIL, 77 LBEEBYE (BWE &) 12X ) FN 235E L, TEIC #°
#5557z HM 8% 52 %1281 5 FN BIER O TEIC O Z# Coin %, F2IMESL & K2
DEDOHRE LY. EHRZRICEE T 2 BEF R o 2T 3201, MUFETF L LT,
BEEE MEES L OHESIC L Va2 T4 v 7RO EEM L 72, & 612, TEIC
Crin DIEWEM: % 313 2 72, ROC MRz & D, B LT, mdDEWRE - R
%R3 TEIC Cmin #4 v P& 7{HE LTERE LT, FERE LT, TEIC H#HE (324) T,
AR (20 44) ITHERL C, TEIC Cmin (4~6 HH) »ERITHE o 7z (Figure 1).
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Figure 1. Initial trough concentration of teicoplanin in response (n = 32) and
non-response (n=20) groups on the 4-6th day after administration
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(1.27-11.87) TH - 7z. ROC #hi#RiEIZ & D, FNizxf3 % TEIC O F &P %9 % TEIC
Cmin D v b & 74l 11.2ug/mL TH - 7z,

B LITHEE 52 41T oWT, FFBERE®E (AST &) 251 ZIZED LTz hs, —@MEETH Y,
TEIC Cpin (4~6 HH) L QBEBEMEIIEO LML role. YT 4 v 7 BRI, &
M EFIROREA] % 32 F 72 BB 1T LR U, L3RR O A2 7o B3 C U, BiRSIR 2sEm Wi ©
HoTz. T TEIC OFEYBIRE 23T R I B TIILB L, EEIchL cay s
V77 YALBEMT 5 2 L, EMBMIBMEZ T A, BEDKNT Y ABREET
O DHEMMIBEMT 22w, AL LTETONRSE, HMEHIZBWT, TEIC %
fERA LB, MoBEHE OB Lt BoMBEDRIZE D, TEIC Chin (4~6 HH) % EE
FEICHERF 2 2 ERAETH 2 LHEM S N 225, FEHLOSEOMmENIL D, HM EE D FN
FIERF O AR, TEIC Cn (4~6 HH) ITBELTW2 Z LWL E Lo, E5IC
ROC itk & v 7eiEdtic s, FME% R 9 TEIC Chin (4~6 HE) D& v M4 7fHD
11.2pg/mL PLE# HAZE L CREGEFIT2 2 L HETH 5 2 LAIRB S Tz,

EFEBEEEICE T DD INRILRNEZRED PK-PD R IC & 2 BB EEDKRET

F D R4 L (BN DRPM) 3 VXA LRPIEFEO—FETH D, KHEKEN IR ER
T2, PKPD XTI X =2 D—2TH2HOTNEEHIERE (MIC) M EORE *Fit 3
2 B O E)4 (Time above MIC) %% L 7: 5. AHE L 3 2 12, —7, Hdhf s
LRAMEBRERLSHGBR LT EOTEREERE T, BPYELANT 2HE1L L, I
RALREXILUIFUIEHHS S, L UEBICERIREFIKTO DRPM O Iz LT,
PK-PD (2D W72 85 % Fili L 7235 13D W0 3R Th 5. £ Z TE#H X, DRPM 3%
BanERBE T ET 2 BE BT 5 %T>MIC 2B L, 855024 % 39l L 7.
R BAT KA REFIR B FFiR R AR o B iE B & LC, DRPM #)[E# 5515 & 0% 5%
1~8 Rl @ £ 1l % 17\, HPLC % Tl % DRPM & Ol % 17 - 7z, PK fi##7 1% Nandy
5 192 X 3 2-compartment model DFHEFISEMBIEE X T X — X Z W, <A ZHEEIZL D,
BAEHNT BT 2 B BIRE N T A — & 5 H L7z, PK-PD#HT1%, DRPM o B HERERIHESE 1R
S EBEM L PK T X —& 28z, HERELGHETERETY, »o MICIRE (ng/
mL) % 05, 1,2, 4,8, 16 LCEL RO, FREICHIT S %T>MIC ZHH L7z, FiL7:
%T>MIC 2340% 28 2 2IAD MIC 2 KIEFIO TV A4 7 R4 > P LW, BEHLE 7L A
I HRA YL, HRORBIEIIEEE 2S5 E L7z PKPD 7v A 7 K4 v + P ol 24T
V), DRPM D530 F %M % 5 L 72 (Table 1),

Table 1. Recommended dosage regimens of doripenem (DRPM) describedin the Japanese package

insert stratified by creatinine clearance (Ccr) (partial modification)

Stratification by

retiatine cleasanios Standard regimen of Higher regimen of
; DRPM DRPM
(mL/min)
60=Cecr 500mg q8h (1500mg/d) 1000 mg q8h (3000 mg/d)
30=Ccr<60 250 mg q8h (750 mg/d) 500mg q8h (1500 mg/d)
Cer<30 250mg ql12h (500mg/d) 250mg q8h (750 mg/d)




NA XHEEH D DRPM D IMHIEE Y I 2 v —3 3 Y OFER, Population PK /$5 X — & —%
AL 7Ga I L, P MHIRE &S WMER TH o 72 (Figure 3). & HIZHEAMEIZ L 2
A ZHEEH D PK 785 2 — &%, Population PKE F I X DEH L7 PK ST X —X XD
27 V77 v R (CL) &L, BEHR (V) 1ZEd o7z (Table 2),
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Figure 3. The mean individual plasma concentration profiles after bayesian estimation of

doripenem and simulated population pharmacokinetic (PPK) Parameters

Table 2. Pharmacokinetic (PK) parameters averaged from individual data of 12 subjects based on

population PK (PPK) model or after Bayesian estimation

Based on PPK model Bayesian-estimated
PK parameter p Value
Mean*=S.D. Range Mean*=S.D. Range
CL (L/h) 10.8%3.6 4.7-17.6 9.0£3.1 49-15.1 0.036
v, (L) 10.6£0.6 9.6-11.5 14.1£2.7 10.9-21.1 0.001
v, (L) 52%1.0 3469 10.6£6.6 2.0-21.3 0.013
O (L/h) 4.0x04 3446 5.8+1.82 22-82 0.007

N5 BRELEH TMIC 22 ug/mLY, TOEIZKH L TRARBEEHDRE s HEFCTSE 3
%T>MIC40% DL EZ @R L CTWwiz, S HITHEICHE SN PK-PD 7v A4 7 R v b &b
R CEFREYET2EZETOPKPD 7V A4 784 v MEIE L EH STz (Table 3).



Table 3. The Pharmacokinetic-Pharmacodynamics (PK-PD) breakpoints for doripenem regimens
in patients admitted to intensive care unit and PK-PD breakpoints in patient with urinary tract

infection and prostatitis reported by Ikawa et al.'® stratified by creatinine clearance

Stratification by crea.tinine clearance Dt Fegie PK/PD bfeakpoim PK/PD breakpoint reported
(mL/min) from this study by lkawa e al.
60=Cecr (8 patients) Standard 500mg g8h (1500 mg/d) 2 1
High 1000mg q8h (3000 mg/d) 4 2
30=Ccr<60 (3 patients) Standard 250 mg q8h (750 mg/d) 1 1
High 500mg g8h (1500 mg/d) 2 2
Cer<30 (1 patient) Standard 250 mg q12h (500 mg/d) 2 1
High 250 mg q8h (750 mg/d) 2 2

MED Z & o L EPIRE DT L BF ~ D DRPM 0513, 8% OBHaen o HiEHE T
HTHLAREMAURS NT:, ZOMEBE LT, FERRFEICE T 2 BFZAEELERS
JEERARE R COEEREER LT H T 25E80% v, Cockeroft-Gault X 68 oh 27 v 7 F=v
797 7 v ATIREOEHEE LI © S $EAGHE L TV 2 EEMAVRB S . RRET
B REREE (CRRT) EEFE ZR2 LRI LT:7: 9, CRRT EMEH % & O Gt s
SHMETH .

DAACFECRICHE D B - IBMFIR & AIEMRTF EOHRRZEE)

TEMENE S 12K 3 2 03 AL HE R IC = W CHRBL T 2 LERE R, R ED - TR
(chemotherapy-induced nausea and vomiting: CINV) X522 EBHICL - T, K&
FHR TR U RO Lo TH 5. CINV ORBUHEST 2 ) 227 HT1X, 50 KM TH
58, i, EER7va— VvERDSL W, FOYE, RO EE O, CINV OBE
THH2 L, BWEA~OREDSH S L, LESHMLATNS 19,

AR, HARBIREYEE L) [HIEEEFR TS R4 v TS h, BERIZBEW T
AACEREER O HIHEE S EHE LS oo H 5. CINV O & LCIE, JRIEIIAD 5 24 I
RIS 2 2 2tk o CINV, BRI 5 24 BRI I 2 0 1-7 HRJMkSE 3 28 %Mo
CINV, Z L CHRIOMERETIY bu—VARRTH o IZEFETHLAFRGH» L Z 2
FHIMD CINV 235 3. &M CINV 1% 5-hydroxytryptamine (5-HT) DG kS <, EFHM:
CINV 304105 EB) 12 (38 3 2 substance P 0BG 2K S WE wbiTwa 1D, 5E4E, CINV
1IN T 27z iR & LT, 5-HTs AP TH 5 /¢0 / & + v » % neurokinin 1 52
RAEERETH2 (FR) 77v ey bR EBKRTHEA SN TS Y, EHIZHLTEY
WHESIRZRLTWD, L LRss, XD SFHBFEHE L, I RAERFRCEEKE
TSR FTEMIFL TR T TREDIRIBELATV S LBV WEES, oAl O
BN D AALEEFEO R ERE L SNy —2 1D v, CINV 2 FBid 5 Witk
BT 27 »ITiE CINV Z#IFHiis 2 2 & 2R ETH D, FHliFEREE LTig~—2b—T
HdTaI Ny b= ROAEOEREEZ RTINS M) v AHRRTF ¥ LFEERIC CINV O
REET ERMITTHI TS 2NA A~ — 0 —DFEIPEB LEZ LN,

WAL ES) 70 & O EEE I, - NAW - EROHHOb Licavy o —ranT
WD, FOMRGEWE L LRGSR 7 F FOEBELELE 2HTWs, i 4R




TEHER 7 F R OMRILIUE 35 & OB BB S 1T IS LT 1B, S LIz CINV itk
W CIAEBR M O A BEME < 7 F RIS ITZ AR 2 2 LR K CAbRTw2 1719, fEix
DHHEMER T F Fbi‘?ﬁﬂﬁ"rﬂ%% MEL TV 720, KIKFOEMIEERT T FOEEE) %
FRAE & U TR 217 5 H&101E, B3 2 MG R 7 F REOKIRFZEE) IzOoWT D
[ A 2SR BT H 2, fﬂfif“ CINV & AHEMER 7 F F2EE) & O BEMIZ O W TR
FZHRET L el I w2 L 26, p3A LFEE (cisplatint5-Fu) A3H4T S M 7e BE A E
FH (124) ZRRELT, DBACFEEITHED CINV FH & M AEMEER T F FRE &
OEEMEIZOWTHET L7z 20, HSAHIBSGHT, %54 (3, 8 HE) ol 1 B Iz L
k& D ERM L, Mm% ghrelin, motilin, somatostatin, calcitonin gene-related
peptide (CGRP) ¥ & UF vasoactive intestinal polypeptides (VIP) JEEEIZ DWW TEHE L 23BHF L
TR RIERE I X DWE L 722D, b ASEEOME I, ICP-MS %I T 7.
ZOREHR, Bo (+) B G4, Bo ) (T4 Beaziliont, RSsAFIKRSHOA
YRR 7T R OMBHFBEIZOWTHER L 726R, A EEEZ O MIEF active ghrelin
B LT motilin WEIZOWTIE, W BILFEREERIE 3 HEIZED (+) #2EL () #iC
B L&A 2 7R LT w7z (Table 4),

substance P,

Table 4. Bioactive peptide concentration and expression of nausea after the chemotherapy

Esophageal patients(n=12)
nausea before Day 3 Day 8
Active ghrelin before Day 3 19.2+2 8% 46.4+20.2
(fmol/ml) Day 3 Day 8 32.2+18.5 50.1+23.6
Desacyl-ghrelin Day 8 16621354 | 15144523 122.1+82.3
(fmol/ml) -(n=7) 187.5+121.3 163.9+27.3 178.1£90.7
. +(n=5) 27.0+10.1 19.2+4.6* 28.7+14.1
A/T ratio (%)#
-(n=7) 18.6+£7.0 19.3+4 4 22.0+4.2
+(n=5) 40.5+5.7 34.7+12.0 40.1£10.8
Substance P (pg/ml)
. -(n= 7) 50.1+4.7 43.1£8.9 33.8+6.7
peptides
. +(n=5 32.1x11.4%* 23.5+4.8%* 33.2+10.9
Motilin (pg/ml)
(n—7) 54.2+10.6 45.8+9.8 50.1+8.8
+(n=5) 22.7+12.3 32.8+20.1 332+11.2
CGRP (pg/ml)
-(n=7) 28.5+114 22.5+15.2 28.1+8.9
Somatostatin +(n=5) 112453 11.8+4.5 15.6+8.8
(pg/ml) -(n=7) 9.8+4.1 8.3+32 9.9+6.8
+(n=5) 6.5£3.3 54433 43+2.1
VIP (pg/ml)
-(n=7) 5.5+2.1 5.8+1.1 5.8+34
. +(n=5) 0 0.5+04 0.2+0.2
CDDP | platinum (mg/ml)
-(n=7) 0 0.5+0.2 0.3+0.1

*P < 0.05 by one-way analysis of variance and Dunett’s test

**P < 0.05 by one-way analysis of variance and Dunett’s test

#active ghrelin/total ghrelin (A/T ratio) = active ghrelin/(active ghrelin + desacyl-ghrelin)




Ghrelin IZZZERFICE X D W a n, BEZEEL, ZAIVF—HEZIMH L =2 VvE—
NI Y RAERD X DITHRM & DM, RTINS 7 F U AMEE S 15, Ghrelin ISR
THOBEMERORTF R LT, HELEET 2, HHRITOHELIUIL, B
BB WMEHEVER L B HEEEEF 2B LTWw3, 2 F TlsEd ghrelin JE5 & £/ @
BRI O W T RO ELR L ST WS 222 ghrelin 137 ¥ VML O T active ghrelin
& desacyl-ghrelin @ BN 505 25, ZEMFITT L THEEEZ RO 0L 7 ¥ VLB S
7z active ghrelin ®ATH 2. Motilin IZZZEIEIEBHE (MMC) I X '8 WHEH (gastric
emptying) 1253 2 EBEMER 7F FTH 2 2, KHFEOREED X 5 12, active ghrelin %
motilin @ X 5 LHEENDWR 7 F RIZEEFE L7558 OEEIMEIMET L, ZOfER, Bl
FlElIsn2bDEEZLND.

BEHARIOBREMNE L EBEERTF FOFEAEE)

EHEAITB T 2L HANIHA 2/ ZERRRESR I, RIS T 2 EZ Tz
T, WillZ 025 X D EML D ONEBEWIZHRELZbD LHENESATVWS, ZoHED
ERPHAEDLETHWS Z L, EHFHAO1OORBGEEZLATWS, OB L LT,
OHMAFE ORI O £ 72 1 ZFIER OIHl, QEFOMEEMIT X 2RAEDR, 205
Nz, Thbb, WHAAIOERERE, MEREREL oEEOBMWINA TR, Zh
LETFRTELWE L GEEMRERT EEZLN2 D, 20X 5 1T HRNT M7
HET57:9, BUEOHELEFAITHEWTHEL TR O R 7% 2 #I0HELIEITonTIE, £0D
13 & A EDRBEOHRBRBROERICOAESVTE D, FERIZBT 28 YIPE~ED XS
LESDOERN BB IZFEE L LW,

REFHIEPEOHMTH 2 [BEFEM] LHE L, UH, 2 ASKRCBE XK
LEHFHITH 2. KEFEOE LEIGHERIOBBEE R, S5, MBS X 255
EmEE, JREGFEARE, 18R OERE L EnBIT oS, LEROBKRRIZE T 25
RIILEIZ b2, ZOEMMEEENT 2RELrLHB o TS, ZOMEKMRLE LT,
KRG OIVEMEIIC B 2 MR EEEBEZE (v Y R) MBS vy 2T L TH
MThsdZE, QIBBUEBEGRE, 7o —YRITEHKT 24 VT ARTINN—% v Y VEGERH
RS AL & v ) WRMEIO BB I L CO BRI TH 5 2 LGS T p 262D,

KEFHOFEIER IS 2MEDEINICTTOLN, WLt h Y oob 2, BES
Tkl U 7- T LS BB L 1R U R i 0B R AR T & L ¢, OWLEEB TLEER,
QOIBFEMRERIER O 2 o283 2 60 Tw3, DitowTid, 2 ) YYEEIEMRKER? 5
@ acetylcholine F 2 HEAE FH, serotonin (5-HTs3) A2 Z&ARMFAE FH 28-30) ' motilin 3% R F
D pESRTVWD, QIZDOWTIE, 2 7H A ¥ v EZHEAE AR R I FEE T 2 vanilloid
ZRARHEIZ X 2 CGRP HUHAER % adrenomedullin BEZEVER 52 %9 7 L osdis s T 2.,
—0, WAL R SRR B O 0 7 A v VRIS EIE T . 2D
MEEAH 21X CGRP % takykinin/substance P 23& £, Z N ZAUREEMIR O KIZEE 3% Z
Loh, BEAEHBOEEEER I EECH 2 %Y,

ZD & DI, FaOEBEERERTF P ERELHG L Tw b 72 o, HILEEE~D
B HH O HEBTEER 7T FICHRT 2 HREEIEZ LN TV, LEkdsT, KK




FOAEBENER 7 F FOZEBZIEE L U CELT HR O 2175 2 L1, WEHHHIOR
BEilis 25 2T, BATY—VIZLE2AREENEZ LS.

LZ5T, B RTEHL 20 BAMEIFERRICIAE S 105205, %< ORIVER O F8 AR
BMET D, W THLENE ZABFHREFERE, BT AT T 002y T4 R &OREEE
TIERWEDRERBIA TS TH D, BEIIRSLEFE L6 LTWS, BIEET, EVEIFE
FEMEW LA QIR X I = X 5 OFANZETIZ WD, ZOFRAEMFE L LTUBHA
Pk RS O B, N2 O RETHEE D3N, KRG O ISBLEBIE R IT4E 5 WA BRI 0B 1E,
K5 DR OBIMUEHE - fEo L, ILFENIHORREEINZ ExEZ LA TWE, BEORE
BREB ST IT 3%  OABIEER T F R L Cx D, KRG OEREFE 12 b 4G
RTZF EDBEELTWE ZEDD, RFIDEN L FBERMEMNEEE~OLR MBS NG,
INFITEWENGHRE LT & D, KEFEE Ve 2 FFM M LS BB kEE % 53
T2 EMHESATHSE D, LaLiss, ZOWEMK, b ENSRE LGRS %
<, FTeREPGOER & AEHETEER7F R EOBE R % QRS R IZOWTO+2 45T
FfTbRTWRWIRIIZH 2. FHIZ, b MEF AT 2 KEFGRE% O A<
7°F K motilin, VIP, CGRP % OF substance P & O IMAFHIREHER 12O WTHRET L, Kk
BRI NG OGRS F FIREICHEET 5 2 L #5002 L7z (Table 5).

Table 5. Total amount (AUC,, _, 549min) of s ubstance P-, CGRP-, and VIP released in plasma after the

administration of daikenchuto to healthy volunteers with or without pirenzepine (75 mg) treatment

Daikenchuto

AUCO'—»ZMJmin Daikenchuto Pifgrzzplng Placebo
(pg min/ml)
mean + S.D. mean T S.D. mean T S.D.
motilin 2105747+ 3017.4 119994 t + 2482.6 16601.4 + 1406.5
VIP 2904.9° + 266.1 1785.5% + 548.1 2051.1 + 298.0
somatostatin 3018 =+ 1016.7 4307.47 +1208.7 2288.4 + 512.1
CGRP 10363.1*+ 5007.3 4155.9 + 1161.6 5831.3 £ 1000.2
substance P 11001.6* + 4116.1 8972.6 +2176.2 8341.4 + 1114.1

Mean£S.D. (n=10) * vs placebo group,fvs daikenchuto group (P<0.05)

DTG E b LIV O OEETEER T F REEME LCREL, I oAEMEESE
R 7 F R ORPNZEE) & HEEHEIR B X KRBTGS ORDE & OBIREMET LT,

RGAX DS AMEEIF IS LTV b ARGRITHEME A U7z 37~T1 1% £ COMEEE 20 £
ERGE LT, FTEMAORIR T KGR EGHT & %54 7 HH O GSRS (Gastrointestinal
Symptom Rating Scale) 2 27 % Ml UEHli L 72 %, K@y 5847 H @ 15 © 00 12 10
ml O I % BN EIR & O BRERL, KEFY (15.0 g/ H) % 1 H 3 [EHTH T TEE 2
% (14 :00~14:30) ITRREE L, M5 7 HB £ Cqt4m (0, 1, 3, 7THH),
15 2 00 V2R MEER#R & D 10 ml BRELL 72, 156 M7z iR % F W H & A% U 72 5 B



FRIENIEE 2RI Ui AEBYEE R 7°F K (motilin, VIP, CGRP } Of substance P) &
FERME L7237, GSRS 23 712 X 2l CHEE (n=13) &MEhEE (n=7) 1@ L,
MmBEFAEBTEER 75 FREOHE %17 o 7. REHGESH1 O ML H motilin JREEIX,
BEEDITRFEAOBE X DERIVET LTV, BOBITEWTIE, KEFGRE& M+
motilin BEOERE L LA ED LN, BEAV_IVETERL T (Figure 4).
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Day after treatment of Daikenchuto

Figure 4 Changes in plasma motilin levels during 7 days after the beginning of daikenchuto
administration for patients with morphine-induced constipation.

Each points shows responder group (n=13, @ ), nonresponder group (n=7, O ), and healthy subjects
( @ ). *P < 0.05 shows significant different compared with before daikenchuto administration. P<

0.05 shows significant different compared with healthy subjects.

Motilin IZWNIEMOGE A VE Y TH D, BEBIEMZOBEEHEE O 5 & MMC 5L,
BIHE OWFN R IBEEE) I HF S5 L TwWa., TALDEPEET 3L, SHEOMEFIZEV
T, REFGERENINLDORTF FOMBPBHRELY ERIET:ZE»6, ZOBEHHHIH
peristaltic reflex  MMC #7032 Z 12k D, EibZ & OHHERE IS LEIREZR L 727
REMEAEZ LN S, S61T, TNV ABRUEREE O D b KEFHEDEIZB VT, M
BErR motilin 23 AT BT 2B E5FHRE (EWE) FTERLTWRZ ED2 L, motilin
Eo LFiFE ve 2 BREFEROYER L BERICEEL W Z LavRa T, MEXD,
WLEEBIREICER & SN REPFEEHE LT, motilin O¥EE LR BHEBEE TS Y
DEEFSRE ISBHHEL TV, Thbb, EiR7F R aiiMis s> 2T, FAL
AR & & 2 WREME DR S T,
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AT PG U 72 HF 5218 2 N F CHFH oSERPRIEFAT & U CHREBR U 72 BER <0 TR A & R
THLRDITHLYRELTERLI:DDTH L., KFFRIIEEEDLERRELIZDDTHY,
VERIMET Of#IA 7 & BT S BBETH 5. L LED5, ERICHIT 2,4 KK
OffifriE [RIERRINCEE D < moll BYRa R ot ] Th 2. R CR AR, FK
ANDBTCHAEETH D, EHEM DO EBM 1TV o 7B IEMEH & BH oY Rk ofdt, i
UHEEEZ2bDEEZLND,

BEE AR ORITICH 12 D MEIAEERE TR, HEEE D £ L 2o Ry REE I
JEWRBEEAIEE  RILEREIR, KORFEFBMIEREFANE FORMER, iRy
RFEEFHERGR FIHEE—-Z0%, KRORFEFZBNIERBE FREIET SRR
BIRITD X DEH T LT

MERARE BRSNS ARSI T,

SE 3k

1) Matsumoto K, Takesue Y, Ohmagari N, Mochizuki T, Mikamo H, Seki M, Takakura S,
Tokimatsu I, Takahashi Y, Kasahara K, Okada K, Igarashi M, Kobayashi M, Hamada Y,
Kimura M, Nishi Y, Tanigawara Y, Kimura T, J Infect Chemother, 2013, 19, 365-380.

2) Rybak M, Lomaestro B, Rotschafer JC, Am J Health Syst Pharm, 2009, 66, 82-98.

3) Tanaka R, Sato Y, Goto K, Yasuda N, Ohchi Y, Suzuki Y, Ueno T, Ito K, Kaneko T,
Krogi S, Nonoshita K, Itoh H, Bio Pharm Bull, 2017, 40, 1226-1231.

4) Suzuki Y, Tokimatsu I, Morinaga Y, Sato Y, Takano K, Kohno K, Ogata M, Hiramatsu K,
Itoh H, Kadota JI, Clin Chimica Acta, 2015, 440, 183-187.

5) Sato Y, Hiramatsu K, Suzuki Y, Tanaka R, Kaneko T, Nonoshita K, Ogata M, Kadota JI,
Itoh H, Chemotherapy, 2018, 63, 29-34.

6) Freifeld AG, Bow EJ, Sepkowitz KA, Boeckh MJ, Ito JI, Mullen CA, Raad II, Rolston
KV, Young JA, Wingard JR, Clin Infect Dis, 2011, 52, e56-e93.

7) Klastersky J, Clin Infect Dis, 2004, 39, S32-37.

8) Lortholary O, Tod M, Rizzo N, Padoin C, Biard O, Casassus P, Guillevin L, Petitjean O,
Antimicrob Agents Chemother, 1996, 40, 1242-1247.

9) Svetitsky S, Leibovici L, Pual M, Antimicrob Agents Chemother, 2009, 53, 4069-4079.

10) Harding I, MacGowan AP, White LO, Darley ES, Reed V, J Antimicrob Chemother,
2000, 45, 835-841.

11) Sato Y, Tokimatsu I, Suzuki Y, Itoh H, Hiramatsu K, Kadota JI, Chemotherapy, 2014, 60,
274-278.

12) Tsuji M, Ishii Y, Ohno A, Miyazaki S, Yamaguchi K. Antimicrob Agents Chemother,
1998, 42, 94-99.

13) Nandy P, Samtani MN, Lin R, Antimicrob Agents Chemother,2010, 54, 2354-2359.



14) Aryun K, Banevicius MA, Nicolau DP, Antimicrob Agents Chemother, 2008, 52, 2497-
2502.

15) Ikawa K, Morikawa N, Uehara S, Int J Antimicrobial Agents, 2009, 33, 276-279.

16) Roila F, Hesketh PJ, Herrstedt J, Ann Oncol, 2006, 17, 20-28.

17) Hesketh PJ, Van Belle S, Aapro M, Eur J Cancer, 2003, 39, 1074-1080.

18) Sanger GJ, Broad J, Andrews PL, Eur J Pharmacol,2013,715(1), 10-14.

19) Ejskjaer N, Dimcevski G, Wo J, Neurogastroentero Motil, 2010, 22, 1069-1078.

20) Sato Y, Bio Clinica, 2017, 32(2), 74-78.

21) Sato Y, Katagiri F, Itoh H, Takeyama M. Biol Pharm Bull, 2005, 28, 1757-1761.

22) Takeda H, Sadakane C, Hattori T, Gastroenterology, 2013, 134,2004-2013.

23) Matsuura T, Arai M, Yoshikawa M, ISRN Gastroenterology,2013,2013, 1-6.

24) Brown JC, Cook MA, Dryburgh JR. Gastroenterology, 1972, 53, 401-404.

25) Ohya T, Usui Y, Arii S, Iwai T, Susumu T. Am J Chin Med, 2003, 31, 129-135.

26) Itoh T, Yamakawa J, Mai M, Yamaguchi N, Kanda T. J Int Med Res, 2002, 30, 428-432.

27) Iwai N, Kume Y, Kimura O, Ono S, Aoi S, Tsuda T, Eur J Pediatr Surg, 2007, 17, 115-
118.

28) Shibata C, Sasaki I, Naito H, Ueno T, Matsuno S, Surgery, 1999, 126: 918-924.

29) Kurosawa S, Gastroenterology, 1997, 112, A768.

30) Hayakawa T, Kase Y, Saito K, Hashimoto K, Ishige A, Komatsu Y, Sasaki H, J Smooth
Muscle Res, 1999, 35, 55-62.

31) Nagano T, Itoh H, Takeyama M, Biol Pharm Bull, 1999,22, 1131-1133.

32) Kono T, Kanematsu T, Kitajima M, Surgery, 2009, 146, 837-840.

33) Kono T, Koseki T, Chiba S, Ebisawa Y, Chisato N, Iwamoto J, Kasai S, J Surg Res,
2008, 150, 78-84.

34) Holzer P. Pharmacol Rev. 1991; 43: 143-195.

35) Nakamura T, Sakai A, Isogami I, Noda K, Ueno K, Yano S. Jpn J Pharmacol, 2002, 88,
217-221.

36) Gilise H, Gastroenterol. 1996, 31, 1996, 14-17.

37) Sato Y, Itoh H, Takeyama M, J Trad Med, 2010, 26 (3) ,122-130



