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Cefoperazone (T-1551, CPZ : & L{k3¥ T %), cefa-
zolin (CEZ : R 354, cephalothin (CET : 557554
3#2), progesterone (F 44 I VAT YA L FEEELE)
AT,

2. {HHEKE

FEK 5y HlEkk D Escherichia coli TK-143, Escherichia
coli TK-55, Klebsiella pneumoniae Y-41, Proteus
mirabilis T-287 3 X O° Staphylococcus aureus F-
139 Z Ao,

3. EREY

Wistar Rt 5 » b, A% 170~250g » F v, 13
3 V—U& Lt’.o

4. EEBMFERNBIYET » + DR

Wistar Rt 7 » b iC BEAYLETH 2> & progesterone
1mg/rat % 1 0 2 BHARNCERS L T, ASWENR
progesterone {H{IDBE T TS » b P T EEHH
BL, BRI TFERELRAELTERL, 280D
FEMCERBGEY 0.1ml FoEHBTEAL, EA
H&7mvy7Lr7 sy (BEBEEE) TsHI FRPEER
R, TR DHER A3 h % fo ¥ progesterone 1%
fﬂz E&g—b TCo

Rz A7 R BW L heart infusion agar ()
W 1ROERSE, WhEhE L D REEEREKS DV
5% AT VINEBRKEKCEE X, BEORE OB
Cied X5 MBL TRV,

5. JEPUTE S SAERT R

BHE (0H) »LRAMCS » + DR, KEAML
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haemotoxylin-eosin Ju& 2 f77c\ - FEMEMER % (FHl
L, Ao ANELEEEFEHET CHREL
6. FEAMBROMRS X UHIaYMRE
HRP 4 HROFERTBR Y FIRL, &b (50,000
Gx30min.) %% 0 kit © BEEHE%Y LOWRY %©T
#8L, CPZ,CEZ 310 CET L 0ZBAEESRYEDL
RAFEEZ (2,500 rpm x30 min.) @ X b WEL oo
¥RFERBRYRIE, BIRERZFRL GIEMSA
REERTIRVCIEEBRMEE T CHREL ko
7. RRYpEEex3T5 MIC oflE
ARCEREFSFERERCHE - TfTTe o 1o
8. EBMFEARBYPIEZ v M BT HEFOMA R
Ex XOCTFEABNBE ORE
Sy FFERR E. coli TK-143 % 10° cells/rat $%
BL, %3 3% CPZ,CEZ X0t CET ©%& 50mg/
kg AN LERAOCIRAERL, RBCFE
PRHELCEEROMF, FEHBAS XOTERGE
BHRE Y bioassay Mt X h JIEL %o
CPZ 13 Micrococcus luteus ATCC 9341, CEZ 3
X CET % Bacillus subtilis ATCC 6633 » & EE
EFTBR— e F 4 RV TREAERTIN o100 78
FREMBOMEIILS » M ER O FEFBEROED
(50,000 Gx30 min.) EiEEEAV, TEHBR XIVOTF
ENRBEOERH Y YT ALRIL 50% =&/ —1L
buffer 2 & BREAL TH\ 7o
9 ERMTFENRPIET v MTXT 5 IKH D LS
x
Syt FEAR E. coli TK-143, E. coli TK-55,
K. pneumoniae Y-41, P. mirabilis T-287 3 X O¢8 S.
aureus F-139 »pfE 1, Y2 A% CPZ,CEZ s xO°
CET o 100 mg/kg %\ % 50 mg/kg % 1 H 2 @,
3HEERHAAREL, RANCTFERXHEL, 72
REERS IOCTFEER (FEARBRYSL) »ilE
L, BERBELHEL T,
II. % B & R
. F9 Mok BFEARLEDORE
Progesterone 0.1 mg/rat x2/day, 0.3 mg/rat X2/
day, Img/rat x2/day % BB EALERRE L
7y M2, E. coli TK-143 @ 3.0% 105 cells/rat (5%
AFVI) RFERACHEEL, BRREEOFERNEERS
LOCFEERORBM ALY Figl X0 Fig2 o
/AU %z, progesterone 0.1 mg/rat X2/day Ll D5
BETHORE LHMEARDOh, FEERTIL3 ALK

Fig. 1 Relationship between doses of progester-
one and bacterial cells in uterus of in-
trauterine infected rats
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Fig. 2 Relationship between doses of progester-
one and uterine weights of intrauterine
infected rats

E.coli TK-143:3.0710°cells rat (57, mucin)

&——e Img rat <2 day
- 0—-—0(.3mg rat 2 day
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Fig. 3 Changes of f)eripheral leucocyte num-
bers in rat with intrauterine infection

L\l
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—e&— E.coli TK-143
(3.0X10%cells/rat)( 5 % mucin)
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(progesterone : 1mg/rat X 2/day)
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BHEOHAR EbIVERIMEML, <7V
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Progesterone 1 mg/rat x2/day SLiE 5 » + & E.
coli TK-143 @ 3.0x10% cells/rat (5% »F v in) %
FEACEAL, TOHDOKBEMEKIE L OHEDOE
HEeE b % Fig. 8 5 X U Fig 4 KR L oo TeRxRE
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LCABREASTFEAREALRS » b OXBEMmER
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F OFBEMBREIR A ENT B EARZED bR, 4
BB <HmMlic, ¥h-ARITELE 1 A%,1 D LA
L, DRV HEEL, —F, £BREKETFERC
HALRERSRS » Tk, FEENRROREN, &&E
DLRIRED LRI o,

E. coli TK-143 @ 3.0x10% cells/rat & 5% &5V
A KBRS L OEEAEKEERLLTTE
WMcEEL, RREoTEEROEAMNELE Fig.bc
Flie FEERZAF VEBRORER I HNEBREKR

Fig. 4 Changes of body temperature in rat
with intrauterine infection
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(3.0X10%cells; rat) (5% mucin)
—0— Saline
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25 NP ERBEBROEN Lo, WEOFERE
ERORBNBIIRABRETHY, LICHEIBECT
BARTEELBEL T,

T AT TFERNRRIRLBOTFERRORR
HyisiEA% Photo. 1 WRLice BH2 BEDOFTERS
TIEEORERE Y ORERFFR O BE R Bns
R, 3ERXIVS5EH#IIEHZMERE FEAKED
IEE, FEARER X OB B 5 h 5

Fig. 5 Changes of uterine weights of rats with

intrauterine infections due to two bacterial
suspensions

E.coli TK-143 : 3.0X10%cells/rat
L (Progesterone - 1 mg/ratX2/day)

+5% Mucin

Uterine weight (g)
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Photo. 1 Histological changes of uterine tissue in rats witth intrauterine infections (X231)

a) Normal

¢) 3days after infection

d) 5days after infection
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REBNREDOLR, FERRENEERICEIL TWB S
EHFER I NI,

2. FEAFBEOMRKES L THIaRYEHRE

BSR4 BROTFENFBRICK % CPZ,CEZ $ k
 CET 0ZEAKERL KD Tablel wRkLi, WF
NOEHFS BT 5 MEEAKEER L Y Ehotc,
LOWRY B2 X h FENFBRPOBEEEY HEHL -
¥R, 2.45% Thotlo

HER 4 BROFENTIBRZIERL, GIEMSA Huf
RARCEFEME T CHRELLER, FhRE X0y

Y-41, P. mirabilis T-287 3s X O S. aureus F-139
witd s CPZ,CEZ % X U8 CET o MIC % #il % L
Table 2 IWRL 7243, WFROBEHUTK L T § RS Mk
f‘éo‘k‘.o

Fig. 6 Serum levels of CPZ, CEZ and CET after
intramuscular administrations of 50 mg/
kg in rats with intrauterine infections

SRS EDL R, FERCKIEBL R BT st en
hHTERFERL I, A =o CEZ
3. BEHICKHT D MIC OaF i é
E. coli TK-143, E. coli TK-55, K. pneumoniae = Y
5 100F \
) 5\
Table 1 Extent of binding to serum and exudate - \
proteins from rats 3 N
. . . ] \
Protein Binding (%) 3 \
(2 50 ‘\‘
Drug Serum Exudate "\,
('
CPZ 48.1 19.6 N
CEZ 76.7 56. 6 |
CET 77.5 57.8 ) I ‘
1/4 172 1 2 3
Method : Centrifugal ultrafiltration Time (hr.)
Fig. 7 Uterine muscle and exudate levels of CPZ,CEZ and CET after intramuscular
administrations of 50 mg/kg in rats with intrauterine infections
—~ 50r 201
E Eols
=40 g N
2 50 E
2 <10
2 20t E
2 25
£ 100
)
0 0
Table 2 MICs (ug/ml) of CPZ, CEZ and CET
Drug CpZ CEZ CET
Strain 108 108 10° ‘ 10° 108 10°
E. coli TK-143 0.39 0.39 0.78 | 313 | 125 50
E. coli TK-55 0.1 0.39 1.56 3.13 6. 25 12.5
K. pneumoniae Y-41 0.2 3.13 1.56 12.5 6. 25 25
P. mirabilis T-287 1.56 1.56 25 25 6. 25 25
S. aureus F-139 3.13 6.25 0.78 1.56 0.39 3.13

Inoculum size : 1 loopful of bacterial suspension (10° and 108 cells/ml)
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Table 3 Ratio of uterine muscle and exudate
levels of CPZ, CEZ and CET to serum

levels
Drug | cpz CEZ CET
hr i
1/4 0.34 0.15 0.15
1/2 0.8 0.17 0.12
Uterine .
muscle 1 0-4 0.21
2 1.1 — —
3 1.3 —
1/4 0.04 0.13 0.02
1/2 0.19 0.1 0.1
Exudate 1 0.22 0.1 —
2 0.47 — —
3 0.44 —

4. EBHFERBREET v MCKTBCPLCEZS
&1 CET om4, FEHBEAS LVTFEANETE
KRRE
Reyv 3 Bi%ic CPZ,CEZ % X U8 CET D4 50mg/kg
PHANELSL, FoROEEROMEP, FEHENS
JOFERFERPIRELXREL Fig 6 s XU Fig 71
Flie ERMABECHTITFEHBARLIOCTFEN
R PR O (ML) % Table 31It/RL 1,

MmehiEE s\ Tit, CEZ Agb|m<HEREL, &KW
¢ CPZ,CET DI T b otco mimMmFiEE L CEZ
30 4 T 135.5 ug/ml, CPZ % 15 4 T 36.6 ug/ml,
CET 7 15 T 25.3 ug/ml Thotco FEHEAL
IOTFEANBRPEECR\Th CEZ B E CH#
BL, kT CPZ,CET DIETH otco Thb O KE
YR FEEAT CEZ 60 5T 24.9 ug/g (MiF
e 0.21), CPZ »\ 30 4T 26.2 ug/g (MiFt 0.8),
CET » 15 4T 3.75 ug/g (MiFtk 0.15) THbH, F
EHREER T CEZ »% 15 4T 16.8 ug/ml (1 i
tt 0.13), CPZ 23 30 4T 6.4 ug/ml (it 0.19),
CET % 30 T 1.4 ug/ml (MiFke 0.1) TH o',
FEBBAR XU FEAFIBRPNDEH OBITHIL,
CPZ MR & L X b miFtEA &<, & < iT 120
STh 4.3 uglg (miEHE 1.1 X ¥ 1.8 ug/ml (M
W 0.47) RL, FENOBATWL CPZ i3 55
CEZ,CET X hHEhTWBEFELbRT,

5. EBRMFEAREET v Mo TBCPZCEZE
v CET 0amns

a) E. coli TK-143 iz X % &gy

" E. coli TK-143 \2 X 5 FENRYIE 7 » PCXT D
CPZ,CEZ 3 k0t CET OiFGREFENERRS X
DFEE L L 2458 % Fig. 8 \wRL 72, E. coli

Fig. 8 Therapeutic effects of CPZ, CEZ and CET
against intrauterine infections with E.
coli TK-143 in rats

Therapy : for 3days of 100 mg/kg X2/day
(i.m.)
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Fig. 8 (Continued)
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Fig. 9 Therapeutic effects of CPZ,CEZ and CET
against intrauterine infections with E. coli
TK-55 in rats

Therapy : for 3days of 100 mg/kg Xx2/day
(. m.)

s

Dacterial cells rat (log)

|
-
| — Control S T
>~—e Cl)z e
2 o---0CLEZ
== CET
s L L
-2 0 1 2 3
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TK-143 % 2.6x10% cells/rat $z ffi L, Y2 AHRS
JEF| D 100 mg/kg X2/day % 3 [MdfikifgFAMAE 5L

CPZ 351 B2 LWL L, 3 Atkic 4.2
%X 10* cells/rat ¥ THWA L, TH-FEEFTIHELR
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Fig.9 (Continued)
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Fig. 10 Therapeutic effects of CPZ,CEZ and
CET against intrauterine infections with
K. pneumoniae Y-41 in rats
Therapy : for 3days of 100 mg/kg Xx2/day
(. m.)
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Fig. 10 (Continued)
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Bo sl e, LEHEmImeshi, —%,

CEZ 352 A% X W ABRIbT A B L3 B
I 3.7X107 cells/rat ¥ CHA Lo FEERIIHRS 1
BREML, LSRNz bhic, CET Tk 4B

Fig. 11 Therapeutic effects of CPZ,CEZ and
CET against intrauterine infections with
P. mirabilis T-287 in rats
Therapy : for 3days of 100 mg/kg X 2/day
(.m.)
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Fig. 11 (Continued)
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BIOFEEZL BT, BEFEIVHEMTHE
[AHERD B T,

b) E. coli TK-55 izt %R

E. coli TK-55 &z X % FENRIUECK T 5 EHO
B EY Fig 9 il E. coli TK-55 % 1.7X
108 cells/rat /L, REY2 HHEKEF © 100 mg/kg
X2/day % 3 BEESHARRSL 7o

CPZ 15 1 B OABBIBAL, 3K 3.0
X102 cells/rat ¥ TRA Lico FtheEU 1 BEM»
LFEEBELHA LI, CEZ 351 B% » bAEK
MEAL 3 B w2 ik 3.2x102 cells/rat &ig -7 A3,
FEERRIMEHEAER Lo CBT ARR B X OF
BERLIWIL AL o7

c¢) K. pneumoniae Y-41 1=k % R&Ye

K. pneumoniae Y-41 T X 5 FERRPIE C KT 5
K DR R Y Fig 10 I /R L 7co K. pneumoniae
Y-41 % 1.78x105 cells/rat #fEL, K2 HE LK
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Fig. 12 Therapeutic effects of CPZ,CEZ and
CET against intrauterine infections with
S. aureus F-139 in rats
Therapy : for 3days of 50 mg/kg X 2/day
G.m)

o
R e
EJ ------------------------
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Fig. 12 (Continued)
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#FD 100 mg/kg x2/day % 3 AMHEMHB A 5 L
1o

CPZ 34252 BB 1.7Xx108 cells/rat ¥ T
WAL 7-As, 3 A% 1.2%x107 cells/rat WIEFH L 7op F
EERRILCHMT AEEANRD bR, —F, CEZ &
IO CET #5334 WHOBIIRHLNTY, FEHEE
HAL, AR LD RETELL I,

d) P. mivabilis T-287 & X % &Gy

P. mirabilis T-287 \Z X % F = PREYIE W 5T 53K
FOHEFHE & Fig 11 wx L oo P. mirabilis T-
287 # 2.7x10°% cells/rat (5% »Fvn) ML, K
Yu2 L £ IEK| D 100 mg/kg x2/day % 3 HHHFL
AWAEE L,

CPZ 115 1 AE»LATWEIHAL, 3AKT 1.1
x10° cells/rat ¥ TWA LI, FHTFHERIL3 BER
WA Lico —H, CEZ 308 CET iS5 10% T 4
BHHEF LUFEEROMARAD S RICH, 2 BUKE
TEFEE & 0 HERXTEAT BEHAERL I,

e, EAREIIEEHALAERORL B IVTFE
HEROMMIMENZRL, BREBROEAMM’ED LRI,

e) S. aureus F-139 & X %%

S. aureus F-139 iz X A FERNRERIHERC X T 5 EH 0
wis)E% Fig 12 Rl i, S. aureus F-139 %5
x10* cells/rat ML, R 2 AEEEHID 50 mg/kg
x2/day % 3 ARMEFHEAEFL 1

CPZ 3% 5 1 BB 7.9x10° cells/rat ¥,
FEERELLIICED LIS, LEEIRL s
oo CEZ 35 1 BHAEBRAN 1.6X104 cells/rat
FTHAL, UBEBDEALRE o1, $RFEER
T2 BUBEAL L, CET B35 1 BB4AEK S v
FEEENERFEI VML, BB L HER
5§hs 5 7o

EZEE LUHER

FENRREEHY TRILILH Z LIHCHY, o
25y MIBHRINCERETHE STV B8R itk
BEREETHY, BR, HHVIIHED EFEAR E
coli WX DEEETEAL TLHREDFHERPITI RIL
T\ SHURTBRBECIE T 2 ChDEE DRV GE
FERMC X A EGREIEZIDNR D,

AR YHEC KT A A WA, = LT cephalosporin
2D X BB ROT — 2R BB ID, BPET
NEM DT A I B Tc b iE 2 DR Tl o7,

¥ estrogen 5L TS » P OTFERFEERZL
7o, FEARBEOEALZR SO REUIBIL Lich -
Too T HUL estrogen {7 OB TIIFIE I & AR
ErnFEIh, ATFEAMNEAL, LR TFEORE
BELICD, FERRERENARZ -~ THEH drainage O
BREUEREL, TEREWARELTLES ZLhHbA
TWBHH, SEORADERTIEFELYTHHTHEELT
WhHT, TDX M EIEEZIT LV,

X TESEKAIXT » b FER E. coli ZEETS
ATE 25 progesterone #FHIF 5L CTFENRLEOE
BERI, TOMKR, FAMCTEANEERDOEN
HRO LR R I ORBAMER ORI M ED SN, ¥
T FERCEFRRES LY v By % L STRILER
Foh, TEORMFENRE S & RGNS
hic, Estrogen ALE S v b CTRFERNREMNERIN
<, progesterone ME S » F TRYENER X h HEH
CONTIE, BRREBET I L TRV, A
steroid hormone DA-IR{EHA*# % % &, estrogen I
Lo TFERMA LT ERBIREMAL, FEONHE
LWMUEMRELE LIS S WIRBIR $5 & & 5 BRER
bo

Z e R L T progesterone | k » CTFENEIR I
WERD, FEKED glycogen Fi, estrogen H5H
I hiIMinL, X5z antiestrogenic w fE AL, FE
BORMIE D K HIERBC D, = D0FERED
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SUHEA~DZEAL, glycogen DIYE L FEHD M kK
BAEDOEECKELMFEATEIDEEL bR,

ZDOEBHFENKYSE 5 » b % F T cephalos-
porin REFIOTFEABITHELXRE LIER, FEBHB
Ak X FERFBERF~ O B17#41% CPZ,CEZ, CET
DIE BRIFRBENE O hic, 2hix CPZ OEBARES
#2 CEZ X0 CET X v§unicd:Exbhb, ¥
fee b TRABE A DHAEYWE DORBEBECTER X
UFHBRBEANDEXROBITHL LDV THESD L T \»
BR, TOERBERML e PIREWTY CPZ XEFK
ARBRBTTHLDEEbh 2,

REEADHEW X 5ERHDTFENRRPIES » b iT
CPZ,CEZ L0 CET #HANCREL, +DRES
BronwTy R Lz, E. coli Bt CPZ,
CEZ Dlgefh, CET XZREMNDH b h fehr ot
K. pneumoniae s L O P. mirabilis Rk CPZ
KDV EHTHY, MFIOBHRIEDShILh ot
7o S. aureus BRHBITIE E. coli BIHI L3I EHED
BEIB LI,

WMF, EMABMURC 30 2 RYFE 7 5 220
EDHEEPHEMLTETVBHMKE &\ T, CPZ 3
AEDNEC LR, P OFERB~OBITIS BT o
EMD, SHRERABBURBSEC B\ TR IC B
HAEHTHD EEbR B,

X Ak

D hAFE : BEEORAREE D ¢ o Ty EROH
F 29 :1111~1114, 1977

2) HEEBh : ERREIC ST 5 BRI,
ERotR 29 1 11831~1137, 1977

3) MHERE: HEDEOBRCH, ERARK 35: 301
~305, 1978

4 SEERG, 0144 ERABERCST b 5
EE T-1220 0FKIGHE & TEMNBERNEEC
DWT, ERFOHRA 29 : 1053~1060, 1977

5) #HEFBH, FEF M, #KHE, K %A, &F
HER - MAEYWEOBRBBERELE T AT I v EDHE
AU T HE—FHEYE T-1551 o&£EBE L
falk—o EMOHSR 32 : 209~215, 1980

PREPARATION OF EXPERIMENTAL INTRAUTERINE INFECTED
RATS AND STUDY ON THERAPEUTIC
EFFECTS OF CEPHALOSPORINS

Masaya TaTENO

Department of Obstetrics and Gynecology,

Toyama Prefectural Central Hospital

Nacako Nisipa, Yukio Kurorsu, TaxasHr Yasupa and Isamu Saikawa

Research Laboratory, Toyama Chemical Co., Ltd.

1. Escherichia coli TK-143 was inoculated in uterus of rat to which progesterone was preadmini-

stered.

And then the rising of body temperature and the increasing of peripheral leucocyte numbers

were recognized, and the fluids accumulated in uterus (exudate) and histological changes of urerine
tissue proved the performance of intrauterine infection in rats.
2. Cefoperazone (CPZ), CEZ and CET were administered 50 mg/kg intramuscularly to rats describ-

ed above.
followed CEZ and CET.

It resulted that transferance of CPZ to uterine muscle and exudate was the best, and

3. The therapeutic effects of CPZ, CEZ and CET against intrauterine infections due to some bacteria

were studied in rats.
and CET was inferior.
ctive, others were no.
that of E. coli.

Against the infection with E. coli, the effect of CPZ was superior to CEZ,
And with Klebsiella pneumoniae and Proteus mirabilis, CPZ was only effe-
With regard to Staphylococcus aureus, the result was almost the same as



