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cin (MDM) % 4 600mg ¥R A BT 6 MBI s LicBRoOMpis XURPRELMEL,
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Fig.1 Chemical structures of 9,3''-diacetylmide-
camycin and midecamycin
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Fig.2 Metabolic pathway of 9, 3''-diacetylmide-
camycin (MOM) |

EREOLRC X > THRMORI, RMERET LK
OEBEOVTIYRN M, T AFXFO KR HE
WA A-2 -k BBAATCHHL, MAZKESWTYL
RELZ,

REMEG SUHE

1) B5RIURMm, RR:EKREC X ) KL
REINIEBRERABTF (20~22 F) 64K MOM
(100mg $:6f8), MDM (100mg » 7+ 1 6 @) ¥ %
hER ARRERICT, 25 MOM, 2ufEEs MDM,
A% MOM, £% MDM 0z 46, # 100ml Dk & &
bRBAS R, BRMIEEil XOHEE 0.5 1,
2, 3, 4, 6 DA, Ri2 0-2, 2-4, 4-6, 6-
A DERMMBC LR PR LI,

2) Bioassay: [Rix £k ¥, M iX HHE LK
L, Micrococcus Iuteus ATCC 9341 #*RER LT 5 W
Ay 7HER XD RE LIz, BMREFREOAMIT, MmiF
TRENEC L ERORGE A2 v ¥ —FEL, B &
10mg % Acetone 30ml IR L, XHZEA 200ml
%M2T 200 pg/ml & L% M/[10 phosphate buf-
fer (pH 8) : M1 (2 v —35)=1:1 CHERLI, ¥
RRPRENTICIL LR E R Y AV i, ¥ oENH O
RE Qpg/ml) X bl D 3EH: AREHE % F
R (i LREE R : i (= v+—35)=1:1 T,
Riz, @WEEIT LTRE L,

D mPREHOLEER : M 5g 1CELK 40 ml
¥MxTHML, 7.5% NaHCO, 5ml %1% C pH 8~
8.4 Mg, MB=5. 100ml ¥ inx CHERE (B
BETAG 20 ) 2 BfFGEBEE S LTRE GRE
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Fig.3 Metabolic pathway of midecamycin (MDM)
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5 WE/s/r~</574—-K X5 ERNE: WEIX
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Table 2 Blood metabolites concentrations (mean+S.E) in man after P.O. adminis-
tration of MOM (600 mg tablets/man) and MDM (600 mg capsules/man)

under fasting

Time after Blood metabolite concentration
administration 1hr 4 hr
Sample Metabolite ug/ml Ratio(%) ug/ml Ratio(%)
Mb-12 0.84+0.04 24.5 0.11+0.01 14.0
Mb-2 0.03+0.01 1.8 0.02+0.01 2.0
Mb-3 0.12+0. 02 7.9 0.04+0.08 9.0
MOM Mb-5 0.12+0.02 9.4 0.05+0. 04 10.6
Mb-6 0.38+0. 04 26.1 0.14+0.02 29.7
Mb-9a 0.21+0.03 14.9 0.08+0.01 17.0
Mb-9b 0.12+0.02 8.1 0.04+0.01 9.3
Others 0.11+0.03 8.1 0.04+0.01 9.3
MDM 0.2910.08 14.4 0.04+0.01 7.7
Mx 0.19+0. 05 9.5 0.04+0.01 8.0
MDM M1 (Mb-6) 0.91+0.18 51.3 0.28+0.05 55.7
M2 (Mb-9a) 0.45+0.11 23.7 0.16+0.05 28.8

Table 3 Ratio of blood metabolite concentration (fasting)

Subject MOM MDM e
number Ratio (Mb-6/Mb-12) Ratio (M1/MDM) Statistical difference
1hr 4 hr 1hr 4 hr 1hr 4 hr
1 0.88 1.71 3.29 7.67
2 1.11 2.00 3.33 7.00
3 1.13 2.33 5.13 18.00
4 1.22 2.40 2.51 4.67
5 1.08 2.10 2.31 9.20
6 1.08 3.00 3.22 5.70
1.08 2.26 3.30 6.85
P <0.001 | P <0.001
meantSE | L o.01 £0.19 £0.99 | x3.07
BEEKIZ srekra: 227 —2=10:1 ¥ 72X HREER

15:1 #Rwic, 10% H,SO, MR, #80C iwhE LT
REIL, BRI/ R~ AxyvF—CSIOHMFEAL,
Sample : 475nm Reference : 750 nm =T Density %
WELizo ¥7fl—7 v — b EREEAROBMERSED
%AMy b LT Density % Lic,

6) MRyhEaY T : HRMY O KR RRGHR
(Table 4, 5) % one compartment model i X b E{Ll
L kR

Ut)=A(l—e™t), K,=A K,
YRCTRVBREIC L D45 2 — 2 —%HH LI, =
KU UG) i2 580500 t ¥ Co RERPHHER, K,
RRIEEY, A i3 . FTORRBOHLE, K,
REMEAEERCH 5,

1) M (Bioassay) : Fig.4 & @EHA 5F
6 &I MOM &H 5\ ik MDM » 7erithth
600 mg/man Zeffifsd X U RKEE Lic L EOMiEHRk
EHBYRL, Table 1 & Area Under Curve (AUC)
LEFM (T1/2) %Ki Lico ChhbBELAR IS
MOM i3ZoM5Fs, RBHEL L bk 30 e —2
WEE (B : 2.38 ug/ml, 3% : 1.87 pg/ml CEHE))
BRL, M hEPHLEBIEEYRTLOLERIH
7o MOM 0 X 5 iR KIS HEE D ORKINE R
30 e — s BECE-TS REEShD, ¥lZh
b OMERRES D ER Sh 5 R (T 1/2) 1228k

25) MOM okicstd 5 EmeE : 4~20 ug/ml (25
°C)
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Table 4 Urinary excretion of the metabolites in man efter P. 0. administration of MOM
(600 mg tablets/man) under fasting and postprandial conditions

Amount excreted (%)
Treatment | Metabolite
0~2 hr 0~4 hr 0~6 hr 0~24 hr

Mb-12 0.83+0.11 1.08£0.11 1.17£0.11 1.22£0.12

Mb-2 0.1210.02 0.14£0. 02 0.15+0.02 0:(161'.0- 02

Mb-3 0.35+0.07 0.44+0.06 0.50+0.07 0.54£0.07

Fasting Mb-5 0.24+0.30 0.84+0.03 0.37+0.03 0.41£0.03
Mb-6 0.86+0.09 1.21+0.08 1.434£0.13 1.55+0.14

Mb-9a 0.36+0.04 0.411£0.04 0.48+0.04 0.51+0.04

Mb-9b 0.16+0.02 0.22+0.03 0.26+0.03 0.30+0.03

Mb-12 0.73+0.14 1.18£0.15 1.35+0.15 1.4240.15

Mb-2 '0.08+0.03 0.1110.03 0.12+0.03 0.12£0.03

Post- | Mb-3 0.220.05 0.36+0.05 0.44:£0.08 0.49£0.07
7.7 Mb-5 0.17+0.06 0.26+0.06 0.30+0.06 0.32+0.07
prandial | g 0.56:£0. 09 1.03+0. 14 1.23£0.16 1.360.18
Mb-9a -0.18+0.04 0.31+0.05 0.38+0.06 0.41+0.06

Mb-9b 0.05£0.01 0.10£0.02 0.14+£0.02 0.16+0.02

mean +SE (n=6)

Table 5 Urinary excretion of the metabolites in man after P. O. administration of MDM
(600 mg capsules/man) under fasting and postprandial conditions

Amount excreted (%)

Treatment [Metabolite
0~2 hr 0~4 hr 0~6 hr 0~24 hr
MDM 0.92+0.17 1.14+0.21 1.17+0.21 1.20+0.21
Fasting Mx 0.76+0.14 0.89+0.17 0.92+0.17 0.95+0.17
M1 2.00+0.23 2.69+0.28 2.93+0.29 3.07+0.29
M2 0.63+£0.10 0.90+0.19 0.99+0.15 1.03+0.19
MDM 0.09+0.07 0.50+0.12 0.72+0.11 0.85+0.12
Post- Mx 0.07+0.06 0.41+£0.11 0.74+£0.14 1.06+0.20
prandial M1 0.16+0.12 0.89+0.21 1.34+0.30 1.774+0.44
M2 0.08+0.07 0.30+£0.11 0.49+0.15 0.65+0.21

#E5C 1.27hr, A%HE T2 1.49hr THH MDM @
B4 (0.95hr: 2R X HKE/fERRL MOM i
MDM it X h Rt m T D LR I hic, ¥
MOM IR EApicisit 5 MBEEN MEL BbESl
DM hb b BIFLRINER LIz MDM 322
BRL AL THin ) DREZEYRL, BRCHTHE
HO HELANRD) KEWLOL Bbhi, 20Xk
MOM & MDM (i RoHh7-RINOERAN, F¥EHFO
FENRERCIDZLDOTHBHDON, HBHWITAVLR
EHOFBOER (MOM (154, MDM i3 S+
F) CXBLD0BEOWTIRSEOBRNYET S,

2) MmMEFRBYOS WD E: B5H 1RME X

meanSE (n=6),

T 4R 02 MR T DA L Table 2 KFL
7:86), Table & G2k X 51, MOM #4501
¥hicit Mb-12, Mb-6, Mb-9a AigsEErc (1FHO
Mb-12 i% 0.34 pug/ml, Mb-6 i3 0.38 pg/ml, Mb-9a ik
0.21 pg/ml), Mb-2, Mb-3, Mb-5, Mb-9b #{ERE
TR I hi=N, E#EO MOM 22 RiliSht, ¥
FRMERO 1B THS Mb-1 b i RS
ote LHLDETHNS X5k, Mb-1 i, —BF
M@ b X 0 ECBELRTRBKENT, ¥HT
EL=AfenoRIEh, FTo MOM oRlF 7
» P S LA Mb-1l BHTHB LERESAI 7Y
} PR ML ¢ Cic Mb-1, Mb-12, Mb-2 HER
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Fig.4 Serum concentration (bicassay) of MOM
tablets and MDM capsules in man (600 mg/
man)

MOM (fasting)
MOM (postprandial)
MDM (fasting)
MDM (postprandial)

mean+SE (n=6)

—{171

Concentration (sg/ml)

fr

k)

Time (hr)

LT D9, ThHORM WLEN L0 RIGAETT

TIETLTWS D ELHEFIR T3, Ak, e
EFVTH MOM RRINDOBEETH I h ORMIEST
T30l abh, XKERT L5, TORMEEDE
WhorRY, RRHIEL kB HAN TR, Tk
DHYRMEEDEEL LT 4 27 v ADBT > 1L,
Mb-12 226 Mb-6 ~OZ(LBEY AL, MmN Y
OREEH (1RREE 4 BRIEOFIGEY v 1) Mb-
6/Mb-12 DL, BANED IE & L T RHEERMEY
PR (A) ¥ 2 h ThE&BEAFCKE L, HGREDO
HBIBAR LR LRSR (Fig.5), #BIGHK 0. 754(n=
DEDCHED Mic AR BN R b, —F,
MDM o &ciziaxt5 RMESE M 1/MDM &Ry
RLOMK LB, TRAOBULD # H = X
AR bDTHA S LB I,

HEDL 57z MOM oil{bEs & ORIGER COR
BOTWEER 1) THHhA MOM OB TR D
RROD Lok > T\ B b DL EL BRD, MU

MOM o+ ER#MYH DV &> Mb-12 12 -MDM
EEXMENF UC 47 fr2t Acetyl %> Propionyl 50
BTH5, f5T Mb=12 2 5HEDRMZ MDM D%
REHXBLEL DL E2 BB, £ Tl REETH
MOM: D& Mb-6/Mb-12, MDM 0O#4aix M1
(=Mb—§YMDM o fii% 1l LA (Table 3), &
ARBEICL LB S YR Lo & O Livb,
MOM oftMg Mb-12 1z MDM 2B R < i

Fig.5 Relationships between total urinary excre-
tion of the metabolites and its metabolic
ratio

* : Coefficient of correlation
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B
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o=
s 37 Y =3.26X—0.89
& 0.754 »
S
v 2k
9
b
=
E 1
<
. o\’.“w",' L 1 L
0 0.5 1jp 157 2

Ratio (Mb-6/Mb-12 in blood)

PRBEETHZ ENHOMEEhiz, Mb-122 4" {27
SEMED S DTH BN, T 4 D7 oKD
ERAEN EEERRFECDH Y, BT o r{bic i,
BEOHEAE S > T3, ARSI hiY, £0H
B, 7oABoRWEDREENE ENELMCE
hTwb, #-T Mb-12 22 g mshic #FE3
5 &z, MOM o {FhRic 3 LT {4 oA
DHLEELORD, Fh—FFy PHRELX— R E
A4 MTIABO BT oA LEED HBYTEWTH
Propionyl X b Acetyl D252 B<, e +® in vivo
&7y D in vitro ERE TR UHARBRRINI,
Mb-12 @ 4" fir Acetyl iz MOM o 3" firic A Xh
T 5 Acetyl XL HRTA LD THAHMNY, =Dz ik
MOM DBRBMHRICH T2 MELD BEHL HTEL LD
EBx L5 .
3 Rebdel & KB HFAMT - RO TR
B% Table 4 (MOM) %5 X ¢ Table 5 (MDM) ZiRL
FEO, ThohbBEbLM X5, MOM #E5BDR
Bicik Mb-12 & Mb-6 2 £ HhitXh, 24 R

(% e

LE6) ThboofMYHRLTERBEMHEE (A h
. VET) Thi, HENMRABLOILTIAD
A eBT A, HEOKEEB-Irorr =K —H.
E0L TINAY 7y 2—EEFHIREER, Thb
DHABOHFEYTRTAKRIBOAL L 51,
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Table 6 Pharmacokinetic parameters of MOM and MDM in man

Treatment Subject MoM VDM
number A K, Ks A Ki Ks
1 3.95 1.81 0.46 6.67 4.28 0.64
2 8.77 2.98 0.79 4.82 2.92 0.68
3 546 | 1.78 0.33 3.97 1.08 0.27
4 5.66 8.05 0.54 8.02 5.56 0.69
Fasting 5 5.63 2.58 0.46 8.72 3.93 | 0.45
8 3.97 1.08 0.27 6.12 4.46 0.73
meanssE| 474 2.21 0.47 6.30 3.70 0.58
£0.38 | £0.32 | £0.07 | £0.78 | +0.63 | £0.07
1 3.78 0.99 0.26 3.78 0.56 0.14
2 3.23 1.96 0.61 3.4 1.47 0.43
3 3.68 0.79 0.21 4.08 0.47 011
4 4.56 1.28 0.28 4.28 0.80 0.19
Postprandial 5 6.68 1.89 0.28 9.93 1.53 0.15
6 6.10 2.86 0.47 3.49 0.47 0.13
4.69 1.63 0.35 4.84 0.88 0.19
mean + SE
4£0.57 | +0.31 | +0.16 | +1.03 | +0.20 | +0.05

A : Total excretion (%) of the metabolites

K, : Input parameter (hr~?)
K¢ : Output parameter Chr™!)

FCICRTEN 1.22%, HEH 1.55% THolzo DWT
Mb-3 % 0.54%, Mb-9a 2% 0.51%, Mb-5 A% 0.41
%, Mb-2 2 0.16% TH 1= (\Th e, ¥
Table IZIZREI ATV igV 2t Mb-1 AEMBEET) (5
RBrhi, ThHDERILe Mtk s MOM oM
A% Mb-1 #§&TF & LT Mb-12--Mb-6—+Mb-9a &
TREEhBZLEERTLOTH B, ThHHd, LI T
i 4" fir Acetyl X b 9fir Acetyl DREBIAHE\ = L &R
THDLELZDRSD, L Lichibiidhis X ORI
Mb-2, Mb-3, Mb-5 0 9 fir Acetyl %#H L1-RM
Hh, TRBORBHD 1/3 15 1/4 ORETEETIT
¥Y, Thb 9acyl BREYIZERS X hif, kb
BUCEBBTEEZR LA LOTHY, b ek Th
e, Thb O RBER Mb-1-Mb-2—-Mb-3 ¥ =ik
Mb-5 AFF#ET 5 = ik, MOM ORFEMRO S CEE
TERLLDOLDELELOND,

MOM DRS¢ R EITsT 5 REBWYD &
REAEREREEALALTHE L 6LRBeHT AKX
o%?ubi hREL VWD LEHERINT,

MOM i XT¢ MDM DRBRMYDOEE HLRKIT% 4
- HT7) MOM ZAHEHES0~6RMO Lt Rz,

Mb-123 gkt M 1. 4%, 5K 0.066
%t E iz,

Table 7 Relationship between each administrations
among the pharmacokinetic parameters

Coefficient of correlation®
A | K, I Ki
(MOM~MDM) -

Fasting 0. 263 0. 508 0.729
Postprandial 0. 965 0.991 0.995

(Fasting ~Postprandial)
MOM 0.623 0-704 0.952
MDM 0.664 0.161 0.563

* : Calculated from 5 numbers

DMmAFRBYOMILILEE X { HTxH, MOM #IC
MDM D&MD Wikt 7V 75 v AR ERALL)
BUvATHs5 L#ERIhI,

R R MY O R Wk K b, MOM K1V
MDM DH#hABEY 12—t AV FETAIE L
TRHTL, ZBEAND<5 2 —x—% Table 6 KRL
Jzo' MOM DRAGEEEEH K, 122006 2.21br), &
# 1.63hr! (W Th L FHD) TH Y, RRFEHETO
EAUNZ Do DR L, MDM TiXBIBs 3. 70h™
A%TIZ 0.88hr! ThHOM A h D EERLE ¥
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Fig.6 Individual difference of ‘pharmacokinetic
parameters of MOM and MDM in oral
postprandial administrations

Ki(hr Yot MOM

Y=0.8%+1.9
0.965

Total excretion{2{)ef MOM
— e

1.0 5
Ki(he Yol MDM

0146810

Total encretioa(% Jof MOM Kiulhr 'Jof MON

# MOM DORMERETEE K, 12, MBS 0.47 hr!,
ABTIZ 0.35hr! THD, ThHO ) S, M
(T,/2=0.693/Kp 1XZ2MFET 1.48hr, AR TIX 1.99
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ABSORPTION, METABOLISM AND EXCRETION OF
9, 3”-DIACETYLMIDECAMYCIN (MOM) IN HUMANS
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The absorption, metabolism and excretion were studied, in a 6-subject crossover experiment, for
9,3""-diacetylmidecamycin (MOM) and midecamycin (MDM). The dosing was made on fasting and
postprandial condition at each interval of a week.

The serum was analyzed for each case by the conventional agar-plate diffusion cup method, using
M. luteus as the test organism; the blood and urine were analyzed for the metabolites by a TLC-
densitometric method. The peak serum concentration, peak time, biological half-life, and area under
the curve were evaluated. It has been demontrated that MOM was rapidly absorbed; the rate of
absorption was found to be similar for two types of dose conditions, fasting and postprandial.

The serum profile parmeters of MOM were 30min, 2.3840.33xg/ml (fasting) and 30 min, 1.87%+
0.45 ug/ml (postprandial), respectively, for the peak time and the peak concentration. On the other
hand, significant differences were observed for the case of MDM, between these two conditions, 30
min, 0.97+0. 33 ug/ml (fasting), 3 hr, 0.17+0. 05 #Elml (postprandial) were observed. A higher absorp-
tion has been shown to occur in the fasting condition. The blood metabolites concentrations were
evaluated and the results obtained for MOM and MDM were compared.

The principal route for the MOM metabolism in humans has been found to be : MOM—Mb-1-+Mb-
12--Mb-6—+Mb-9a : the other pathways were : MOM—Mb-1—+Mb-2—+Mb-3 (or Mb-5)—+Mb-9a (or Mb-
9b). While non-metabolized MDM, M1 (=Mb-6) and M2 (=Mb-9a) were found in blood and urine

- after dosing of MDM. The ratios Mb-6/Mb-12 (for MOM metabolism) and M1/MDM (for MDM
‘metabolism) in blood have been shown to differ substantially;this demonstrates that Mb-12 is metabo-
lized much slower relative to MDM. .

The yrxnary excretions of total metabolites were evaluated by the pharmacokinetics and the results
were compared among four formulations, MOM-fasting, MDM-fasting, MOM-postprandial and MDM-~
‘postprandial. The scatters observed in the .urinary excretion data were ascribed to the intrinsic dif-

_ferences of the intestinal absorption of these antibiotics attributable to the individual subjects.

*1: Present adress : Toshiba Rinkan Hospital ; Sagamihara-shi,
Kanagawa Prefecture, Japan



