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i) »y7ERIseNEOERE  MmiE BH,
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Auic, #y FHEIZERANCIT B APUAEYE I DR
Badk (EMedigss) L, ThaxEBRCsZELLD
DT, Table 1 /R LICRTESLM X b ER Lico

TekBfh L BREEIME (BEEARRTD OFRIKD X
ST Lic, MIFHRMAITERNE L, Thicx T 5B
MEETHER LIz, RiRth L ZruckiT 558582 0. 1M Y
VEESEREEW (PH 8.0) THR L7z, EHIRELY v
ERER CIMECFR L, LIk 2R« Y
vERESER (1:9) THRLI,

i) #Erbomlis fEES (&HE 10~60
meg HME) %) VBBEBEKRTARLT pH 8.0
FELIDD, FROBEE=F 1 T8 Gl Lic, il
WIRERHC X VEE LD, BB 227 —0
50~100 ul = ¥4 L TLC-bioauto. = X 34 AERT
BEL 72,

iii) Thin layer chromatography (TLC)6) HiX
{bRRBL> Y 5 # 47 L— b “Spotfilm” (20x20cm) T
Btk (BUED 2 2 7 — LB 2~10pl, # 2meg &5
AN ESY Ay b Lic, o BoEERRE LT
PMDM, &y : PMDM-M, MDM, MDM-M D% 4
& o\T 0.26, 0.5, 1.0, 2.0mecg (£ %/ —ABHKE
LTEbD i 7mr ¥y b TEBMUCAHA y b L,

Table 1 Microbiological assay of PMDM

Type cup-plate method

Test organism

Sarcina lutea ATCC 9341

Inoculum

cell suspension (OD 660mg=0.8), 0.1ml/100ml medium

Medium

peptone 0.695, yeast extract 0.395, meat extract 0.1595, glucose 0. 19,
agar 1.29%, pH 8.0 (10ml/plate)

Initial solution

of standard 1mg/ml (MeOH)

Diluent for
further dilution

0.1M phosphate buffer (pH 8.0) or human body fluids

Final concentration
of standard curve

PMDM-TI : 10, 5, 2.5, 1.25, 0.63, 0.31mcg/ml

Incubation 34°C
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BEI%H3 CHCl, « MeOH « NH,OH (40 :3:20) OF
By A, BETH2EM (Wieem EA) BELC
DHREE L,

iv) Bioautography BEERK X O E 5
Table 1 WiRL7cH v 7HEEFA—=DE DE AV W
H L2l bioauto. fff (B S T A8, 24x84cm) XK
HLOb, REEBEE (OD 660 my=0.8) 1ml %
BECBEEE 200ml #HL &, KFECFE 2> TEIL
TR, ZHIIPER LichAWBE X i TLC-7 v—
bR ERAFCEME (B1smm) ol b i @Y
7eRE (B 16mm) s\ vTEED 13, 9 20 SfEkE
TR0y, Fr—rEIWDEKRE, 87°C T16~18 K
BEFE L,

v) BRIEWOREE NEETE BEHLDOFER
HELRBHIEAE y POXE JXEBHATACEATRD
BAE (R R2EIE L, FRICER L EERARD
NBEEAR Y POXREZ L VERE (REE) MR L FH
L, &#fkDOR— Rf ZRTAHy FMECEREMBIBLD
Pz EE Ui,
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i) EEBRFI4L (A-C) & PMDM (200mg » 7
€A% b ) FRYPEERCHEE LD, ~2Y vik
MmiE (2R B) B XOUR (0~6 BFR]) %L, &4
Ehffids X OB RIEOFEC X > TER L,

i) FEER CHH0EFHA2ELICES B
(D) # (E) %141k PMDM #% 600mg #5 LD
b, M, Rk XOBEEABEH 2RI (EZRILwHERD
L, £HENfis X OREmOERCIE LI,

£ B & R
L Ay 7ERIBLNEOER
1) BERK WEREOWTEEE 8 FRIT X T 5

PMDM s X 0Mtaity PMDM-M o#iEH (GEK Fix

Table 2 Antimicrobial activity of PMDM and PMDM-M

) (X Table 2 WiRLIcEBHTHD, HDBERZHD
B\~ DL Sarcing lutea ATCC 9341 ¥k T Dtz £D 5
B IHIEONWTH » FEHIC L DR LR % Fig. 112
RLic, UL D S.lutea K S KEMNBE L, BI-FAAEAZ
LA THOI ARKRCOWTUTOER X Tio 21,

Fig.1 Standard curves of PMDM by cup-plate

method : three test organisms
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o Sarcina lutea ATCC 9341
x———x Bacillus subtilis PCI 219

o6——a Staphylococcus aurens 209 P

ii) HEEE HRESH~OEEER (X Table 1
TR LicBEaEE (RBERE) & L2, BEREX1/3 0
B R IEFAG PR ERHIC IO, FAEEER X
8 DBAIIA MRS 1 mm BENX L 7eDte,

iii) HESH  RESMO pH (MEEK~s e S
A FHRAWEOENE L UTHLIEF K E  in 5834 M
(pH 8) %ZFEA, HMMHRITE Table 1 DbD 2 HE D
FIEAAZ L, BHEIEHTHOL, H
BRIEHD 5 HTh Y 7+ Y A ERCEER)

T o~ Sample| pMOM PMDM-M 410 i 08 T oo, B
Test organism PH 7 8 7 8 BOERNL RN 0T,
Staphylococcus aureus 209 P 1* 0. 5% 5* 2% V) HRREE BREEY 34Ci
S. aureus Heatley 1 0.5 5 5 L& AR 8TC X h 1~2mm
S. epidermidis ATCC 12228 2 1 10 5 KEmok, LN OTEREREOS
Bacillus subtilis PCI 219 1 0.5 2 0.5 meg/ml ZFERT B 34°C AL
Sarcina lutea ATCC 9341 0.1 0. 05 0.5 0.2 4=,
S. subflava ATCC 7468 0.5 0.2 1 0.5 V) HIREE ‘Table 1 1T Li=5}
S. variabilis IFO 3067 0.2 0.2 0.5 0.5 FERT I T AL oS (R
Micrococcus flavus ATCC 10240 0.5 0.2 0.5 0.2 BRI s X ORI 750

* MIC (mcg/ml), agar dilution method

% Fig.2 @R L7,
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Fig.2 Standard curves of PMDM and its
metabolites by cup-plate method : S.lutea
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Bt L LCEHLD, REBmEACOVWTIZEHIRS
PEExTe5> 2 & &Ll

2. thgtEgE O DR ORI

5 y b OMER X O RICREY PMDM-M DOEH%
L, SEEENT X 5 it (EIRER) & i LR,

Fig.3 Standard curves of PMDM by cup-plate
method : effect of human body fluids
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© Diluent :0.1M phosphate buffer (pH 8.0)
x

x 2, . human plasma

B——p #  human bile - phosphate buffer (1:9)

Table 8RR Lic X 51 = F A D RIFTH O, %

Table 3 Effect of solvents on extraction
PMDM-M from plasma and urine of rat

Recovery rate as PMDM-M
Solvent
Plasma Urine
Ethyl acetate 90(25) 95(95)
Ether 85 80
n-Butanol 43 —

PMDM-M added : 10 mcg/ml in plasma,
50 mcg/ml in urine.
Extraction was repeated 3 times with one
volume of solvent for the material.

&) PMDM-[lix PMDM ox

Relative activity (cup-plate method)

BayThbh, THERDGDOH v THE Component
A HEM NS M TR & of PMDM | Bacillus subtilis | Staphylococcus aureus | Sarcina lutea
S, DAEROEICHLTS PCI 219 209 P ATCC 9341
BLHEAEr Dk, L2 T I 91 % 95 % 71 %
£H{fiix PMDM-1 Hffitdh b b il 97 99 84
T rizli m 100 100 100

v 90 95 92

\ 64 54 57

Vi 58 ‘ 44 57

Assay conditions were similar to Table 1,except that three test organisms
were used and final concentration of each component was 10 mcg/ml.
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Fig.4 TLC of PMDM and its metabolites : Fig.5 Standard curves of PMDM and its
effect of reuse of the solvent on Rf values metabolites by TLC-bioautography
TLC-plate : SiO,, “Spotfilm”
Lor Solvent : CHClysMeOH+NH,OH
(40 : 3:20)
0.8 .-\.-—\. Test organism : S. lutea
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. . vy otency applied on plate (meg|
o o #  MDM-M o——e« PMDM
- *———x metabolite PMDM-M
fo, X b EUKMOR R MDM-M 12D\ T R s——a »+ MDM
LIcaiAo R BL v, o—o  , MDM-M

3. TLC-bioauto. i X 54 FER

i) TLC RoO®HmH  FELLOHMEKCOWTR M) 28w, ThO6OHEIRLBVWBEREEALT
Wor s EET 50, BRELUTEEPMDM & TLC #{375076),
VBEGENSD 4 L Eheid (BX) 9Iffofi=271 AEERRUEOERER RSO R c RIFTR
R X b 185 h 5 3@ (PMDM-M, MDM, MDM-  £3 Fig. 4 ©RT X 5iic b F LAk, B ORI

Table 4 PMDM and its metabolites in human body fluids after oral administration of PMDM

Time Total Active metabolites in body fluids
Sub- Igex | Age| Disease Dose lgoc%' after azcgl‘\,/llgi\ll
ject uid | dmin. -mn| PMDM |PMDM-M| MDM |MDM-M
%
P (h) | (meg/mb)| (meg/ml)| (meg/mD)| (meg/mb)| (meg/ml)
A | s |4 lg 2 0.8 - 0.17 0.18 0.54
U
Healthy 0~4 22.0 1.9 15.7 6.8 10.9
B 10 . P 2 2.1 + 0.28 0. 42 1.25
5 volunteers 1 u | o~a | 530 4.9 39.6 7.7 26.7
P 2 0.8 — 0.03 0.18 0.72
40
cClo e |y | o~ 23.5 1.2 11.9 6.2 8.6
Gallstone S 2 n.d. 0.18 0. 06 0.18 0.48
D | g |57 ) 600mg| U | 0~4 n.d. 7.0 7.5 1.1 2.3
disease B ~4 | 63.0 1.5 13.3 6.7 46.7
Gastric S 2 <0.3 - 0.01 0.02 0.03
E | |59 600mg| U 0~4 30.0 1.6 5.6 1.2 1.6
cancer B ~3.2 | 440 20 100 60 280

* P :plasma, S:serum, U: urine, B: bile
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Fig.6 Bioautogram of human body fluids
after oral administration of PMDM
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“The samples are identical with those in Table 4.

Elv Y A AT v— r OFERITEETICE DELW
EDD Y, KPR TIIHEFULER “Spotfilm” wHLT
IFsERE 28725, 7-& z¥ Eastman-Kodak fi “Chro-
magram” TIIABERTE—C RE 2ik&E b
F¥TREHOTHHIRR TH 27,

Fig.7 Proposed metabolic pathway of PMDM

Propionylmaridomycin (PMDEVI)

/ ..

4”-Deacylpropionylmaridomycin Maridomyein

(PMDM-M) (MDM)

N /
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+
Tertiary metabolite (s)

and so on

—— Proved by in vitro reaction with rat liver homogenate 62

===+ Supposed by structural relationships of the metabolites ‘.)

ii) Bioauto.Zic & 5 NfiH EEILZ TLC iz
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DAR y P RIRH Uic, RIEAR o P OBR L AffOX
L ORCERB RO LB D, DL
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%,
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ZEDFRB BRI,

4. ABRFORHY
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PMDM » AICEDO#E LicBEOREA O MIEs LU
R, ERBEFHNE S BEOME, Ri XOHEHT
DWTOEERE% Table 4 3 X 0 Fig. 6 1Z7R Lico
ZOHEWTIC BT S FEE PMDM, FEiknb O
1 %k A3 (PMDM-M, MDM), £ 2 %k {434y (MDM-
M), EHic RE X W/ W3 RUED KRB L B
B LDOLRBB BN, hb ORI OREY
BIfRE L U'F » MR E U R — MT ST B RID BRIES
LR L TRBRBYHET S LFig. T X 512ie 5,

FRREORFRENLENSL G (DEFD DL
hico IBRREA 8 OMER X CRFOLDfis L
R IRERIE 1| BEGBREC IO THELER
DILIDT,

% %

TLC-bioauto. i X 2 RE##H O EEL 1 RTTEME
W Xoteted, FA— REEZRTARy MIALBLTLLY
—LIFERLILWTHS 55, VI ADHERFNS
PMDM, ftii# PMDM-M, MDM 3 X ¥ MDM-M
MYBERESD SR TWBDT, FREFNOEFEIELE L
LCAHMET 2 HREE 2. TRBBERVET
Licaies, B 3KBER O L b, TERBEKEY
WLREYERR D BT RE DL D/ NELDD
T, bioautogram @ pattern # R b5z Lz kb
RBOETEHHBEHBTHZ LN TE B,

PEfHERRIC X ) RBERCEX £ U BB 8L, <7
v 54 FHRAYEOBECEYERRICES\ T TRED
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BDBNT EHBED BRI,

TR A & EE DR D bioautogram o pattern
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(Fig. 6) wHir+5 &, BHRIBEEDIR 5 1% L, M
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210,11,

& B

Propionylmaridomycin (PMDM) & =D R0
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ATCC 9841 »REE L THERE» » 7tk (Table 1)
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0.8mcg/ml TH 5,

2. gD ORI ORI IIER = F A2 b il
HER (90951 E) 2R DT,

3. ROy BIER DI D TLC-bicauto. & RE
Ltz YU AF AT v— MEIEFLEE “Spotfilm”, ¥
1513 CHClzeMeOH.NH,OH(40 : 8 : 20) O TEHK,
bioautography DREEE L Sarcia lutea ATCC 9841
AT,

4. HREREOLAAE LTADMEE (0E), Ris
X OJAEHH® propionylmaridomycin 3 & O DG
oW THIL, EFOERELINLI,

BRELERMEZSETEIVE LB RIEFHE @
BEERECERCBHELET,
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3.

4.

DIFFERENTIAL ASSAY METHOD FOR PROPIONYLMARIDOMYCIN
(PMDM) AND ITS METABOLITES

TakesHI FucoNno, Yasuo Kita and KEN’ICHI MAEDA
Microbiological Research Laboratories,

Central Research Division, Takeda Chemical Industries, Ltd.

Assay methods for propionylmaridomycin and its metabolites were studied.
For determination of total activity, a cup-plate method, using Sarcina lutea ATCC 9341 as test
organism, was established (Table 1). Sensitivity by this method for propionylmaridomycin in human

plasma was 0. 3mcg/ml.
For extraction of the metabolites from body fluids, extraction with ethyl acetate resulted the high-

est

recovery rate(9095 or more).

For differential assay of the metabolites, a thin layer chromatography-bioautography system was
devised with best results under following conditions;

i)
ii)
iii)
iv)

As

Silica gel plate : “Spotfilm” (Tokyo Chemical Industry Co., Ltd.)

Developing solvent system : CHCl;eMeOH+NH,OH (40 : 3 : 20)

Test organism : Sarcina lutea ATCC 9341.

Assay range : 0. 2~2. 0mcg (Fig 5).

example for application of the differential assay method, propionylmaridomycin and its metabolites

in human body fluids (plasma, urine and bile) after oral administration were analyzed.



