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Imipenem/Cilastatin sodium(MK-0787/MK-0791)
Db FERMEECRIE TR

SHREE - BO HK-#HA BR-EA EFE-EF —F
I B RFEERZ A RS ERRREH

G I S
B¢ B KBRS 0L SR 28

(FB#1 60 4E 12 A 13 BHZA)

RIEINEREB T 441, HH carbapenem FRILAHHE imipenem/cilastatin sodium (MK-
0787/MK-0791) % 1[a 500 mg/500mg, 1 H 2[E, 5 HRIEERIRAE 5 L, £0OBEOBEARME
BT W B RFEFOBBRMELRET S Lo X R L

A& 4B S EAZEHE PR JORERTEICFLEERES & RS ER L COE s &
VEADOEEMERBRER Ch D Enterobacteriaceae s X 1% Bacteroidaceae 1235\~ T THhic
B EA»RD ORI, Lirl, ZhbOBMRRERTHRECHCERE Lico A& Li- 4 flh
D26 & D EFIFEHRF S BB ER T, D-1 BREERD Clostridium di fficile 234531
SR, TOEEFOERIE 1x102~3x 100 CFU/g b THTH -1

FEBRME RIS - TRIORERA ORI o, Ehe, #RLEWTh OBEM S b

imipenem XM X higds - 1o

Imipenem (MK-0787) 1%, E Merck # i CBi%e
Sh 7P carbapenem REEHET H %, FOLE
%1% (SR, 6 5)-3-{[2-(formimidoylamino) ethyl] thio}
-6-[(R) -1-hydroxyethyl]-7-oxo-1-azabicyclo[3, 2, 0]
hept-2-ene-2-carboxylic acid monohydrate T, £D
LFERER Y Fig 1R, &AIik, gStEret 7/
FABGHE S ICBEECR LARAVWHE DL B K QT
To FIAERD B-lactam FINHEH L T h T W 3
Enterococcus faecalis 35 Y. 1v° Pseudomonas aerugi-
nosa b MUWHENYRTZ LN T CREEIh T
%178, L » L, imipenem i1 Eke #5735 L dehy-
dropeptidase-I (DHP-I) i k BIMKSE v 2, B-
lactam FHBHZT 5 = & Y LAY, % DHP-I
xt 35 RIRRIAER, cilastatin sodium (MK-0791)
BRI hi, £DEL1E (2)-7-{[(R)-2-amino-2
-carboxyethyl] thio}-2-[ (S)-2, 2-dimethylcyclopro-
panecarboxamido]-2-heptenoic acid monosodium salt
T»% (Fig. 1), Bi#E, imipenem %, T o cilastatin
sodium & 1:1 OHACTHRA LA CHERIA T
ZJO

EE, HEFOBRECI e X DERBIY D B
MBS BT DL, SIVCBRREOKBEDO D, (b
FREAORE Tl TV BB RREEA B A1 X

ATRANRET AL L OBRENKEE S AT
549, Imipenem %, 3 T CHRHBABFTB N
BEIRTWERY, FAYARRELEER, +0B
PEEER LD X > kB BYZT 501E, WEXLLR
Twig\hyo ABFSE ¢ 1%, imipenem/cilastatin sodium
5 M, ENREACBRALGSS L BOBNE
BEORHMNELLRN LD CrogRErHET s,
I. EBMESLUHE

L x%

EBRUBEBRAS F44 GEW 25~46 %, #E
58~69kg) HRIHZ L Liz,

2. fER%EA

BA 2L 7 BABREH, X b #5221 - MK-0787/
MK-0791 (500 mg/500 mg) (Lot PMSO-6) #{EEL"
oo

3. ®EH®

MK-0787/MK-0791 #5 H#&% Table 1 izfto &
# (500 mg/500 mg) wAF AW (iR 100ml
WHMEL, % volunteer 1= 1 H 2 8], 12 RIS 5 A
B GF 10 @) MIRPIERS S 2T - T

4. BllR XU0%ES

REARY Table 1 iR, REIZEFL SR T H
B, 8583 AE, WERTH 1, 7, 14, 28 HED
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Figl Chemical structure of imipenem and cilas-
tatin sodium

(1) MK-0787

— # 4% : Imipenem (p-INN)

ft % % : (5R,6S)-3-[[2-(formimidoylamino)ethyl] thio] -
-6- [(R)-1-hydroxyethyl]-7-oxo-1-azabicycio [3. 2. 0]
hept-2-ene-2-carboxylic acid monohydrate

wERA

£ F R ! CHpN,0,S-H,0
& F &:317.36

(2) MK-0791
~ # 4% : Cilastatin Sodium (p-INN)
t # % : (Z)-7-[[(R)-2-amino-2-carboxyethyl] thio]
-2-[(S)-2, 2-dimethylcyclo-propanecarboxamido]
=2-heptenoic acid monosodium salt

BEF6 BT - 1,

D s XoER A

BHE JOBBRAEILFOR i ¥ U Tk G L
o FRUERERLE LTI, RN & LT
TS Blood agar %, ZiREEH & LT DHL agar, EF
agar, Staphylococcus medium 110 agar, GAM-Etha-
nol agar, NAC agar %+ 7f GE agar XA\, iR
PEERRTE AR & LT, FERIREEM &L LT BL agar
L GAM agar %, JREH L LT BBE agar,
Modified FM agar, CW agar, GAM-Ethanol agar,
BS agar, Modified LBS agar, Modified VS agar,
PEA Azide agar, Rifampicin Blood agar % I 7t
CCMA agar %\ 12, ChO DESEERE A
ER2 BT CREML, fiSelT (Nz: 80%, H,:
10%, CO.: 10%) wR#F L, BTABRKILER Lo

RIS T T HME 10 SEFRKL Y 10 5 B i 5
BRIVEIEB L, TOR%E R % I IR B s L0
CCMA agar ~i1 0.1ml I, 3HEY v — UEH
TYEBL LICBIRESUE 0.05 ml 30845 Uiz, AT
BRARFHRIE 37°C 12T 24~48 SR, MSMERER
FRITHRF = v-X—PT 35°C =T 48 B~ 2 8
Bk L,

2) AT IVHEEETE

Bk NH, .
SCH: ¢u FRE O av=—2av=—DlE, 7515
~JoH ((:le).\COOH BERDOEK FERTRRS IV Bergey’s manual &
X \2 8 RIS K5 < HMOAMLF MM RRRIC X ) A %7
A ko ¥io, EHAEWFELD = » = — 2B 1ot
AFR: Cy6HysN,0:5Na FRREEL, HE1lg *@%ﬁ?ﬁ?bf&o
& F &:380.43 5. HEEPEHBEONTE
Imipenem D EERIE (L Bacillus subtilis ATCC 12432
EREW & L1 bioassay @ X hfFie 78, #F0.5¢
iz 2ml © MES ZEt#H [1 M Morpholine-ethane
sulfonate #Z{# % (pH 6. 0)/Ethylene glycol (1 : 1, v/v)]
Table 1 Time sequence of MK-0787/MK-0791 administration, and fecal collection
T Day 1
Procedure Day 7| Hours |Day 2| Day 3| Day 4 | Day 5| Day 6 | Day 12 | Day 19 | Day 33
36 12

Intravenous injection
1 g/day (b.i.d.)

HRIN

LT

Fecal collections
(for MK-0787 concentration)

OO0 O

Fecal collections
(for microflora)
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Fig.2 Effects of MK-0787/MK-0791 on the fecal microflora of volunteer A
Aerobes Anaerobes
MK-0787/MK-0791, lg/day MK-0787/MK-0791, 1g/day
oo
o 5 days. LV. (b.i.d.) 5 days, LV. (b.i.d) Total
[-Ser—y 121 412 o-===-0
Enterobacteriaccae Bacteroides
A— 11 L 111 o—a
Enterococcus Fusobacterium
b _10f B\\\/o\/o 10 o= —e
Streptococcus ] “ - Bifidobacterium
e— —o S 9 .\\\. //’B\--\o 99 o—e
Bacillus & < o——o Lactobacillus
raom =8 T
ucose yoacterum
nonfermenter é 7 7 (fzeq’os_tn divm
: 2’ A__c_lt_};}l‘nase -)
Candida §6 6 “Clostridium
s 5 (Lecithinase + )
B0 B
£ . Cae
s 3 Veillonella
2 2
-7 3 6 12 19 3 =7 3 6 12 19 33
Days of study
Fig.3 Effects of MK-0787/MK-0791 on the fecal microflora of volunteer B
Aerobes Anaerobes
MK-0787/MK-0791, 1g/day MK-0787/MK-0791, 1g/day
.
o_oTotal 5 days,LV. (b.i.d.) 5 days, LV. (b.i.d.) O=—0
Total
O ====0 ) Ormmme0
Enterobacteriaceae 0 [ Bacteroides
Enterococcus D
a “ 10+ Fusobacterium
o——0
.51"_6_91050“1‘5 3 9 Bifidobacterium
Bacillus 534 j
Aot g3 Lactobacillus
Gll;jgr(:fs:nnenter 2 7 Ezbaccmﬁ‘m
—=a E (Lecithinase — )
Candida 5 6 Drmee=d
) Clostridium
S5 (Lecithinase + )
= P
s 4 C.difficile
Z * l
3 Veillonella
2
1 1
-7 3 6 12 19 33 -7 3 6 12 19 33
Days of study
mz o x B
Nz CFA4 XL, mOLEE (3,500rpm, 15 4)) I # g2

%o L% bioassay Otk L Lic,

6. C.difficile D-1 FJFOHKH

EECERD 0.1M + ) A-EEE % (pHS.0) %
nx B, 12,000rpm, 4°C, 20 HREL Lice L5
% 0.45um DI VRT 7 4 A% —TIRBH, hik
W& Lico D-1 BHFH oML Latex RIE (SHLR) %
BuTfrie» 129,

L BAHMERCNT s

volunteer A, B, C, D DiiBifs X UK EBERD
BEALEB%, £hFh Fig.2,3,4,5 ©5d,

1) #REXK

MRDOERA Y & 2 — Ly, THHE S XORRE
ERETiey, ThEROBERARE Lico

£ volunteer rsav:mmgg»o%u&bn%imm
PLMEd, HEEMIAE (HRF3HE) B ICRE
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Fig.4 Effects of MK-0787/MK-0791 on the fecal microflora of volunteer C
Aerobes Anaerobes
MK-0787/MK-0791,1g/day MK-0787/MK-0791, 1g/day
o——-o0 5 days, L.V. (b.i.d.) 5 days, L.V, (b.i.d.) o——0
Total Total
oc---0 12r 12 o----0
Enterobacteriaceae Bucteroides
——t 1r
Enterococcus Fusobacterium
A% 10 e——o
Streptococcus Bifidobacterium
-— —o 3., 9 ——
Bacillus s Lactobacillus
b= =) %8 -—a
Glucose = Eubacterium
nonfermenter w7 & Clostridium
l——;d; g A(_L_esﬁinase -)
Candi g 6 Clostridium
) 5 (Lecithinase + )
=} T e 7
- C. difficile
L4 >G\\ 7 * *
Z° N4 Veillonella
3 \
’
2t/ \ !
[ N\
-7 3 6 12 19 3 -7 3 6 12 19 33
Days of study
Fig. 5 Effects of MK-0787/MK-0791 on the fecal microflora of volunteer D
Aerobes Anaerobes
MK-0787/MK-0791, lg/day MK-0787/MK-0791, 1g/day
)
o0—o0 S days, LV. (b.id.) 5 days, 1V. (bid) Total
Total
Orwmw=d — - 12 o-----‘O_
Enterobacteriaceae Bacteroides
mo ccus 11 Fusobaclerium
L 10 * Bifidobacteri
Streptococcus ~ Mc terium
—=20e S 9 Lactobacillus
Bacillus & - a
b—e-=b S 8 Eubacterium
GI:Cofse ter > . & Clostridium
onfermente; “thi —
pomigrener 2 L™
Candida £ 6 Clostridium
=4 (Lecithinase + )
o5 it
5 C.difficile
: 4 * *
2 Veillonclla
3k
2

AS '/
\/
3

S

6

Days of study

KTBRH T CRBER OBV EASED bl &
SR E fe AT St Dt volunteer C DR SBAME
3RE (EBR#E3H) T, bihiESEBAINC 3.3%
10°CFU/g TH -7 DAt 6.3x108CFU/g A L
ke UL, ZoBEROBRLIBREHRTHE 1BRHE (£
B¥ 12 B) it cresEL i@ LT oo Imipenem
B X A REROM T E DI & A EDPREIEEOR
PRIBEDTH 10
2 FeME

volunteer A T, #EMMIBE (FEREIA) ©
Enterobacteriaceae, Enterococcus ¥ XU Bacillus 5§
A Utehs, Streptococcus (IIEI Uico 5K TRA (£
BREgE6H) b COEAIRA L ThH- T BHERTT
BB (EE%E 12 H) it Enterobacteriaceae ¥ X U
Enterococcus (X1 5-BMARIOKEECEIME LT, Ln
L, Bacillus (3 #B5#ZTHIBIER Y, £ LT Strep-
tococcus VYT HIINME B &R Lic, volunteer B T34
Lpaia 3 B H (5548 3 A) & Enterobacteriaceae 13 X
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¢ Candida » A Licht, Enterococcus 38 LOF Bacil-
lus (TN Lic, BEMRTEE (EBRE6H) ik En
terobacteriaceae \3.X HLITRA L, F LT Bacillus
W Utco K, Enterococcus (%X SHicighn Lico H5#K
T7HE (£ 12 B) i, BRAMEEEZEREE
P Th % Enterobacteriaceae 3 5RiOKECEE L
7= volunteer C Ci3, #E5BE3IHE (ERFE3H) T
13 Enterococcus DHAMNEAY L, F DD Enterobacteri-
aceae, ¥ XUV7 FUBEIERBHERL N L, BEF
®TEE (E%RZE6H) wit, BEFKIAE ERE
3 @) i ER %R L Enterobacteriaceae 3 B Hh»
T Lico L L, 7 FoBEIEREFETIL S HfEm
L, % LT Enterococcus 3s Y. U° Candida % # 5Btk 3
HH X b0 Uiz, Bacillus (X RBEIM %8 U CRAR
S oEBEY5HE HFTIeh o7, volunteer D TiX, #
ERatanT (%% 7R) I© 5.4x108CFU/g Th -1
Enterobacteriaceae D\ 5K T2 H (EBRE6H) «©
2.7%x10°CFU/g & imipenem #5000 E%Z}, BHH
DHEEOLED i, —F, FREBEORERIRS
BHCLREAEHIED bhith o1,

3) MK

volunteer A T}, # 5B 3BE (RRE3IH) »
A0 5B R (EBRE 6 B) & Bacteroidaceae T
1.3x10"° CFU/g »:6 1.6x10°CFU/g iz, Eubacteri-
um ¥ X U Clostridia (Lecithinase < —>) "¢ 3.2x107
CFU/g » 5 2.4x10°CFU/g &, Veillonella G 2.0x
10°CFU/g »:6 2.0x10°CFU/g (BHRA) LT,
Fusobacterium T 1.6x10"CFU/g 7 & 6.0x10°
CFU/g =, Lactobacillus G 7.8x104CFU/g %5 6.0
x102CFU/g w4 Lo Lo L, HKUHEEROED)
BTN TH- i, REFOTEMBREF TH-1c
Bifidobacterium OBV irhr-1clcdDTHbB, Th
LOBAPLEEHT 7TER (ERE 12 B) TRL&RE
# Utco volunteer B T, #5BAKR I A B (E&E 3
B) ¥IUCEEXRTER (EBR¥ 6 B) 1T Bacteroida-
ceae ¥ XU Eubacterium & Clostridia (Lecithinase
<=>) MEA Lich, Bifidobacterium L Lactobacil-
lus 3RE5BAMKBIAE (RBFE 3 H) KOZHTHIR
AL, BERTBEEHRET CRYMER SR Lico Imi-
penem DL X b —W#4d Uiz Bacteroidaceae, Eu-
bacterium ¥ X O* Clostridia (Lecithinase <—> ¥ X
¢ Lecithinase <+>) $#{E5#T 1:8/M% (KRE 12
H) T EE Lic, volunteer C T, #H5BAMA
3HE (ERFE3IH) K& 5l R INId T
Clostridia (Lecithinase <+ >) »33.0x10*CFU/g ©
SRBE CHAMN Ui, Bacteroidaceae, Eubacterium X

Clostridia (Lecithinase < —>) ¥ X O Veillonella 3tz
HINEHA L, Bifidobacterium ¥ XU Lactobacil-
lus 3 imipenem BEDOHERIZ LA EZ T thr ot
—7, imipenem DGR TRT LK% L RHETH L, &
ERTER ¥ CRE IR T Veillonella HhB5K&T
18R E(ERE 12 B)UBRIIL{KREIRT, Ry
. Fusobacterium »* 10°CFU/g OBFE THRERT1H
HE (ERE 12 B) SIC®REKRT 2:8MB (EBE
19 H) ikl Ehic, volunteer D T, REFMIT
3.0x10°CFU/g D#E R THRHE T\ i Lactobacil-
lus R ERTER (ERE6H) KREBEFU T
W Lo ZOMIMEHELERS IOCEER
imipenem HEDHEEIT EA ERDOLRILh -1,

2. C.difficile D& & C.difficile D-1 BEROKH

volunteer B ¥ 5-5t4 3 H B (284 3 B) Okl
X 0% volunteer D 05K T 4 BHE (B 33 A)
oBtkX b ThZh 1x10°CFU/g GREBR) F kv
3x102CFU/g DT C.difficile B\ R X hi- *
LT, RED»ic CCMA agar 4R X b 438 LBt
Latex RIEX A\ o C. difficile D-1 BERKREERERR
CTTRTBETH o L L, X OMOEEREN
5ix C. difficile % C.difficile D-1 TBH LI{cEBIh
feh o too

3. FEERIRFNEEE

W& 46X Y Table 1 WRLIERY Ya—NETH
R IRE L, imipenem DOIEEFREZIE LIz, Imi-
penem DOJUEMRFL 0.5 pglg Th-7A?, BBl
Tt RTDOHEH B imipenem (I TE7eh -1,

III. # 2

J.S.Kauan 12 X b R R X, carbopenem ik
#'H thienamycin OEHRFHAETH 5 imipenem 3%
HMOBKRARIC T CIoBE Al 22 s BRE T
HBDo RATFFN, B L LTRIEVHEARS by
AETHTE, BIVENFABTTHC LRERER
L, FH#EE LcBERRAR 5 BEERSRARS L
TR0 X DEEBRMAEBREROET # KR L

%% 4 B0 imipenem # 5BAMART, #EHAMPE XU
BERTHRCET s BARMEEROEANEHRRETS
L, volunteer A, B, C, D stiiF&HEROBAME
X EWRER TH % Enterobacteriaceae k SHHE
BOBANE BT EMRER TH5 Bacteroidaceae
imipenem ¥ 5OHBYFY, REMM P XOCRER
TEBCREY L, ¥ LTEORY DBERThTHhO
BHEBO TBEX b Ak Edh ot & D Enterobacteris-
ceae % Bacteroidaceae DB 5 h i bbb
BEEORY TN TH - 7Bz, volunteer A T
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SEEBAERE ThH 5 Bifidobacterium % imipenem #
EDHERIZ LA EFFIgh »lciedTH Y, volunteer
B CIXRA#RIC Bifidobacterium OEBH Vigh -1z &
¢, imipenem D5 X h T Enterococcus HiHEM
LiztdTHBo %7z, volunteer C Tidfhhic t -~
Enterobacteriaceae ¥s XU Bacteroidaceae D\ H i
k<, % T Bifidobacterium DEEBYH A Tehs - Tofcdd
5 5o volunteer D DEBEEFE TIX Enterobacteria-
ceae DR DD Hiiess, volunteer B & [FIEE,
imipenem D ERAfEFT Enterococcus piEin Licic
», BEBOEBIZ LA LD ORI -1,

Zh¥ Tt cefoperazone, cefpiramide 35 X U'% DAl
0 p-lactam REHBHER OBEAMEFBITHHE
BUOMHE IR THAY8, wih ER&RS
IDRERTAHTS 100 54013 L EFREUTIRE
B LTwb, T LTER, BEVSAL TR,
BEHRMRREB AL TR > TOBHMRE, &H
RERBAMEE Y LEEEE5L 5300, XTOBE
RohE TREShTWAESA f-lactam H & T
FECHTNTHo 1o

4firh2flx b D-1 BmREEMD C. difficile Hixth
Ihie, C.difficile \LEFOEFEHREC TS 25%
HORERT, BEAXIREEShZLOTH Y, %
1z, volunteer B % LDV THRIE Ehic C. diffi-
dle DERDBEAPCLON DL OEB & KEMNILD
olo ChHDZ L X b volunteer B 35 X U'DIZE VT
B Xhto C. difficile DKL imipenem O HFIZ X
AHE T W EEZL b,

Imipenem DAHHBITHEIIE S 6 Rtk & TORM
TIRMBTH D ERREIhTWBY oz ek
b, #FEho imipenem JREH Spe/e BEELHEE L T
Wieht, SRR B.subtilis ATCC 12432 XV IcRIE T
ORIBR 0.5pg/g) LT THoTeo —H, EEHA
BRME R OB/ NRBRE LI 0.1 pg/ml BIER TH D
LEMHEL, 4% imipenem DRERAXAEL, &
EOR/NEEHRR LR v~ ¥ THRIE AR & nhud,
ERBRE/s imipenem & BMIEE & O BIFRAE T
EB5LEX B,
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THE EFFECT OF IMIPENEM/CILASTATIN SODIUM
(MK-0787/MK-0791) ADMINISTERED INTRAVENOUSLY
ON HUMAN FECAL MICROFLORA

Tapataka Kesapo, Kunitomo WATANABE, YOSHINARI ASAHI,
Masayukt Mivaucur and Kazue Ueno
Institute of Anaerobic Bacteriology, Gifu University, School of Medicine

Tsuneo NISHIURA
Department of Urology, Gifu University, School of Medicine

Influence of imipenem/cilastatin sodium on the human fecal microflora was studied, employing 4
volunteer (healthy adult males, A, B, C and D) to whom 500 mg/500 mg of imipenem/cilastatin sodium
was intravenously administered twice a day for 5 days.

1) The total counts of fecal aerobic and anaerobic organisms were slightly decreased in all of the
subjects by administration of imipenem/cilastatin sodium. Imipenem/cilastatin sodium, at least,
caused the reduction of the number of aerobic and anaerobic bacteria belonging to Enterobacteriaceae
and Bacteroidaceae during the administration period.

2) A period of 1 week after withdrawal of imipenem/cilastatin sodium was sufficient for recovery
of fecal microflora to normal levels.

3) Clostridium difficile strains, which produce D-1 toxin, were isolated from 2 out of 4 subjects,
No diarrhoea was, however, observed in any subjects during the period of study.



