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MORPHOLOGICAL STUDIES OF ESCHERICHIA COLI IN
THE URINE OF PATIENTS WITH ACUTE SIMPLE CYSTITIS
TREATED WITH CEFBUPERAZONE
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(Chigf: Dr. H. Washida)

Kenji TakeucHr and Kazuhisa INUZUKA

From the Central Laboratory, Anjo Kosei Hospital
(Chief: K. Takevchi)

The effects of cefbuperazone (CBPZ) on the morphology of Escherichia coli in the urine of 10
patients with acute simple cystitis were studied by differential interference contrast microscopy and
electron microscopy. The urine specimens were collected via catheter before, 5, 10, 15 and 30 min-
utes after intravenous administration of 0.25g CBPZ. The minimum inhibitory concentrations for
8 Escherichia coli strains isolated from 8 patients against CBPZ were from 0.05 to 0.2 mcg/ml except
one strain. The mean urinary concentrations at 5, 10, 15 and 30 minutes after administration of
CBPZ were 274.8, 1181.5, 1343.4 and 931.5 mcg/ml, respectively. Urinalysis improved within 30
minutes after the administration. Filamentous cells of Escherichia coli were observed until 30
minutes after the administration. They had vacuole-like, and spheroplast and bulge formation
were also observed in tested cases. CBPZ is suggested to have a high affinity for penicillin-binding
protein (PBP) 3 and moderate affinity for PBP 1b and PBP la.
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Table 1. Summary of simple UTI cases tested with CBPZ.
Case No. Time  CBPZ level Number of colony formation(CFU/ml) VBC
(min.) (ug/ml) Difution method Spiral system Dip slid method
1. Y.S. pre <0.20 3.3x108 4.0X10% 10° +H+
E.coli 5 726 —_ - — +
0.1/0.1% 10 2075 - - - +
15 1550 - - - 10~20
30 918 - — - 5~10
2. Y.K. pre <0.2 9.8Xx108 1.5X107 >107 ++
E.coli 5 121 2.1x108 1.1%10% - ++
0.05/0.05 10 1745 1.1X10% 5.0%104 - +
15 1009 2.5X10* 1.0X10¢ - 10~20
30 447 2.5%10* 5.6X%10° - 10~20
3. K.Y. pre <0.2 4.9X%107 1.0%107 >107 +
E.coli 5 238 - - - +
0.05/0.05 10 67 - - - 5~10
15 512 - - - 5~10
30 216 - - - 5~10
4. S.T pre <0.2 1.9X%108 1.0X107 >107 +
E.coli 5 10.6 1.5%108 3.8X10% 108 +
0.1/0.1 10 55.3 5.7X10* 3.2X104 - +
15 103 5.0X102 1.0X104 b +
30 455 - - - 10~20
5. Y. pre <0.2 1.4%108 1.5%107 107 +
E.coli 5 10.1 8.2X104 1.2X10°% 108 5~10
0.1/0.1 10 1066 - - - 5~10
15 2446 - - - 5~10
30 1800 - - - 5~10
6. I.1. pre <0.2 1.2X107 1.0X107 107 +++
E.coli 5 62.3 9.7X108 4.5%10* —_ ++
0.2/0.2 10 1091 2.0X104 1.5X104 - +
15 3840 ot — - +
30 2975 - - —_ +
7. T.S. pre <0.2 3.8X107 >1.0X107 >107 +
E.coli 5 481 9.6%10% 3.6X10° 108 +
0.78/1.56 10 1890 4.2X10° 3.2X101 - +
15 1796 3.3X108 1.0%10* - +
30 1484 1.4X10° - - 10~20
8. M.S. pre <0.2 3.1%107 N.T.H >107 +
E.coli 5 308 6.2X104 N.T. - +
25/50 10 985 1.0x10* N.T. - +
15 555 1.0x10¢ N.T. — ++
30 230 2.0X10° N.T. - +
9. A.S. pre <0.2 4.5%X10° 2.7X108 108 +
P.rettgeri 5 365 9.0x10* 1.3Xx104 - +
0.78/1.56 10 820 i el - +
15 813 - - - 5~10
30 295 - - fd 5~10
10.K.A. pre <0.2 4.4%10% 1.0X107 107 +
S.aureus 5 426 1.0%10% 1.0X10° 108 10~20
25/50 10 1321 2.5%10 2.4%104 <10® 10~20
15 83 2.9%104 2.1X104 <10? 2~ 5
30 465 1.7X10¢ 3.2%10% 10? 2~ 5

$MIC(108/10%),#xNot tested
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one shot BEE# & Uiz, ®E5H, 5, 10, 15, 3047 &
BRENCRRERC Y F—F L X OBRE Uiz, RPHE
BEONBIEREHAFERE, AMFALVAFABL
V54 V7 AS 4 FEOZERTHRE L. Rik1000
B/ e CEOL, REYBEAEC, TELTRE
FlhoBCfLic, BohicitBroh LHAT
AV 7S ALRfER LIzt V) 7+ v A SBEREIT
| B@EYBRL, BEEMS THBEME CHE, B
Bl bR IBINVE—LT AT, 1
%MEbA A 1 v A TEEL, Epon 812 mEE L
BHEBYREER L, BRRRY 5 =—n « 7 = VRO
CERERYEBEC LTERETFHEEKSERY L.
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Table 1 RTHED, HPE LcBEBENLIBD
SWER T F. coli 8, Proteus rettgeri 1, Sta-
phvlococeus aureus | FID10KTH »7=. CBPZ it
T5IEEMT E. coli TV 1 #kD 25 pgiml T
0.2 5% 0.05 ug/ml i3 LT i,

CBPZ DRFRE (FHEEERE) 3, HE5E®%
5%, 104, 154, 30 THhEh 274.8:+220.96 ug/
ml, 1181.5%571.69 ug/ml, 13434 +1057.76 ug/ml,
931.5 + 855.82 pg/ml OWEA b (Table 1,
Fig. 2).
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TYE 8 R 5 BRI B0 T Lic (Fig. 3).
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Fig. 3. Bacteriological effects after the
administration of CBPZ,

RIS & RFIREEOHESS, ¥ X OO BE(L
oWT, FEFL, 8, 100w RT.
fEPl 1 Y.S. (E. coli MIC: 0.1 pg/ml)
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Fig. 6. Urinary levels and bacteriological effects
of CBPZ in case M.S. (CBPZ 250 mg iv
‘ E. coli 25 pg/ml).
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Fig. 5. Morphological changes of E. c¢oli in urine /
at 10 minutes after intraveneous admin- fo 5 7.
istration of CBPZ (Case No. 1). The y D /
black lines in each photograph represent L #
10 pm. A: light microscope at 10 min- Fig. 7. Morphological changes of E. coli in urine
utes. (x800) B: at 10 minutes. (x2,000) after intraveneous administration of
C: electron microscope at 5 minutes. CBPZ (Case No. 8). A: light microscope
D: at 10 minutes. before administration. B, G, D : at 30
minutes.
BEFNE 33%x10CFU/ml o®EH CBPZ #5 103 #% D HHRR TIRBEEREE D /o » 7o filament 73

%5 0Tl E s ot IRPBEEL 5 5% 726 pg/ml, B3 hic (Fig. 5-A, B). |EG TS5, 105%
104314 2075 pg/ml & EoDb TRIFTH - o (Fig. 4). cell wall AP &h, MBI L T35 sphero
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Digestion of §. aureus by leucocyte in
urine at 30 minutes after intraveneous
administration of CBPZ (Case No. 10).
A : light microscope before administra-
tion. B: at 30 minutes. C: electron mi-
croscope before administration. D: at
30 minutes.

plast JERMHE SN, OB X b BEELZi)
TBEENT 5 EEE S (Fig. 5-C, D).

FE6 8. M.S. (E. coli MIC: 25 pg/ml)

CBPZ o JRhgftit BIFT, 1051% 985 pg/ml, 30
5% 230 ug/ml TH o728, 547 3.1x107 CFU/
ml DWEA D LI % - 7 (Fig. 6). 305
BONXBRG T XU ER L (Fig. 7-B), #HIfaZo
ZERAZEMET X B L B B RH A D filament 4
L E L BHEBLHERNCED bhie (Fig. 7-G, D).

fEG 10. K.K. (S. aureus MIC: 25 pg/ml)

307 EDOKBG CREAOEEN N HMIT - TR b
(Fig. 8-B), EFBRTIXT & A EPFEMEIC X v EA
IhTefed, B BRENRD bhith ot
(TFig. 8-D).
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fB-lactam FRHUAKIO MK 35 AL, Ml
B AE fEF B3 & LT penicillin binding
proteins (PBPs) TH », PBPs ~o BHWE ML
W XD M DISIBZE LA P & B0, Bk ot
PISHED (I LIRS, RIDEC S 2 182, -5
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B 3 LU A AMmER & OHFEER LEELRT
Thb.

VI B, PB4k in vitro 1RV B IETERTISE
IZH\TC, CGBPZ o PBPs : ol flikx PBP3 1
B33 <, o\ PBPlb, PBPla DJHTH B ki
LT\w%. PBP3 LRI LETH Y, LOWEE
ik filament YRR THD L E X bR T 5.

bhbhit in vio DHFEDOHRELE LI 2V TR
HEmzTwaHrLD, SEKE Lic CBPZ 31 ET
WS B E. coli OTRRZAL TIZefaZei %
5 filamentJ4pK, spheroplast 1k, bulge /L &
DEFC\N B 3 EF X EHWELHBE IR,

filament YO EHTH oz L X b, in vitro ©
RAEDS in vive THHER Iz, HREOVWTUXESHE

OBRFAPLEE Bbhic.

AFIORPREIIAFL P C L VS, 75
LAEEHBRETIRS MIC {Eh° in vitro o MIC &
I /XL, Fi MIC & MBC to#Edd7cl,
BENTH EBEL TS,

PUEtoz kb, CBPZ B3AFIRSIHD 75 sl
PERECERT S REEPECKH LARTHB LEL
bt

15 BRBYOEE 13 H4E B ACEREF QA AR
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