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URINARY TRACT INFECTION ASSOCIATED WITH
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2. EFFECTS OF ANTIBIOTICS ON BACTERIA WITHIN INFECTED STONES
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We investigated the effect of antimicrobial agents against bacteria within infected siones. Cefmetazole
(CMZ) was found to have equally strong activities against gram.positive and gram-negative bacteria isolated
from the stones. In addition, GCMZ was excreted in the urine from the affected kidney in high concentrations
and was penetrated into the stone to some extent in vitro. However, preoperative administration of CMZ
did not so significantly eradicate bacteria within the stones.

Stones may function as a sanctuary for organisms and may attenuate the effects of antibiotics against
them. Therefore, to treat urinary tract infection associated with urinary calculi, complete extirpation is
nessesary.

In recent years, ultrasonic and other types of stone crushing methods are in wide use. CMZ or other

cffective antibiotics may become useful for the perioperative management of infected urinary stones.
(Acta Urol. Jpn. 35: 755-761, 1989)
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Table 1. Isolated bacteria from urine and stone in infection stone cases
Case Urine , Stone culture
Pyuria Culture Surface Inside
Control
1 +3 Corynebacterium  — -
2 +3 S.saprophyticus S.saprophyticus  S.saprophyticus
3 +3 P.mirabilis P.mirabilis P.mirabilis
4 +3 P.mirabilis P.mirabilis P.mirabilis
5 +3 P.mirabilis P.mirabilis P.mirabilis
6 +3 E.coli K.pneumoniae K.pneumoniae
7 + 3 K.pneumoniae K.pneumoniae K.pneumoniae
8 +3 S.marcescens P.rettgeri P.rettgeri
P rettgeri
9 +1 P.mirabilis P.mirabilis P.mirabilis
10 +1 P.mirabijis P.mirabilis P.mirabilis
11 +3 S.aureus S.saprophyticus  S.saprophyticus
12 +1 P mirabilis P.rettgeri P.rettgeri
13 +2 S.saprophyticus S.saprophyticus - S.saprophyticus
14 + 2 S.liquefaciens P.mirabilis P.mirabilis
15 + 3 Ps.aeruginosa Ps.aeruginosa Ps.aeruginosa
16 +3 E.coli E.coli E.coli
P.mirabilis P.mirabilis P.mirabilis
17 + 1 P.mirabilis P.mirabilis P.mirabilis
CMZ treated
18 +3 P.mirabilis P.m.rabilis P.mirabilis
19 +3 P.mirabilis P.mirabilis P.mirabilis
E.coli E.coli
20 +3 S.epidermidis — -
21 +1 P.mirabilis P.mirabilis P.mirabilis
22 +3 P.mirabilis - -
23 +3 E.coli E.coli E.coli
24 +3 P.mirabilis P.mirabilis P.mirabilis
25 +1 S.epidermidis - —
E.faecalis
26 +1 S.epidermidis S.marcescens S.marcescens
Ps.aeruginosa
27 +1 E.coli E.coli E.coli
28 +1 E.coli A.anitratus A anitratus
29 +1 M.morganii - —
S.epidermidis
30 +3 H.influenzae - -
Other antibiotics treated
31 + 3 P.mirabilis P .mirabilis P.mirabilis
32 +1 S.saprophyticus S.saprophyticus  S.saprophyticus
33 +3 Ps.aeruginosa Ps.aeruginosa Ps.aeruginosa
P.rettgeri P.rettgeri
34 +1 P.vulgaris P.vulgaris P.vulgaris
35 + 3 Ps.aeruginosa Ps.aeruginosa Ps.aeruginosa
A.anitratus
36 +3 E.coli E.coli P.mirabilis
P.mirabilis
37 +3 P.mirabilis P.mirabilis P.mirabilis
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Table 2, Isolated bacteria from urine and stone in metabolic stones
Case Utine Stone culture
Pyuria Culture Surface Inside
Control
1 +-—- E. coli E. coli E. coli
E. faecalis
2 + 2 E. coli - -
3 +1 St sp - -
4 +2 S, aureus - -
5 + 2 8. saprophyticus S. saprophyticus S. saprophyticus
6 +3 E. coli E. coli E. coli
7 + - St. pneumoniae  — -
8 +1 Flavobacterium — -
. A. lwoffi
9 +1 E. faecalis - -
10 + 3  Ps. aeruginosa Ps. aeruginosa Ps. aeruginosa
11 +3 E. col E. coli E. coli
12 + 3  Ps. aeruginosa Ps. aeruginosa Ps. aeruginosa
CMZ treated
13 +2 E. coli - -
14 + 1 8. saprophyticus — S. saprophyticus
15 + 2 E. faecalis - -
16 +3 S epidermid}s - -
17 +1 E. cloacae E. cloacae E. cloacae
S. marcescens
18 3 2 S, marcescens S. marcescens S. marcescens
19 + 1 S, epidermidis S. epidermidis S. epidermidis
Other antibiotics treated
20 + 3  Ps aeruginosa E. coli E. coli
E. cloacae
21 + 1 S, epidermidis ~ -
22 + 2 8. epidermidis ~ -
WXy 1 Bty 5B, 28 Cefmetazole (CMZ) # ~f.

5, 3 EE oMo B S0 S L, BaER
35 X PR JTES S e oW TR Lie. CMZ
WATHT S AR 22 28 B LA CMZ 5% #A
TEEEEL P, mirabilis @kt LIWIESZED S 5120
TH5. MOFEANLE LIEOF T sulfamethoxa-
zoletrimetoprim (ST), nalidixic acid (NA),.
fosfomycin. (FSM), ampicillin (ABPC), mino-
cycline (MINO), pipemidic acid (PPA), norflo-
xacin (NFLX) 7 S CHREHFE S —E T,
RREVISE X D o S B O R RIS
PR-BEAA~Ne.  Shid AR{EFRESE ST
T xote, EHE LTL cefmetazole (CMZ), ce-
fazolin (CEZ), ceftizoxime (CZX),
(LMOX), piperacillin (PIPC) #3BATE.
EHIOHFEYCIE CMZ 2 g 8L, FHNRE
CHF—FARHBL, 2NHEBR LU CRDRELH

latamozxef
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Table 3. Effect of antibiotics on viability of
bacteria on the surface of the stones
and inside of the stones

Inf. stone Met. stone
Positive

Culture Surface Inside Surface Inside

HEEEWC, CMZ o3RRS, (01>P> Antibiotics
0.05). #AEERESOMRIIRIEEL S. epidermi- Control 16/17  16/17  6/12 6/12
dis 1], P. mirabilis 14, S. epidermidis & CMZ treated 8/13%  8/13* 3/7 4/7
E. faecalis © 14, M. morganii & 8. epidermi- Other antibiotics  7/7 /7 1/3 1/3
dis @ 1], H. influenza 1§CH 7. H. influ- treated
enza XAHEDVERPIOVSEINT, BMELLDIND #0.05< P <0.10
Table 4. Minimum inhibitory concentration
(108CFU/mé) (ug/ mf)
CMZ CEZ CZX LMOX PIPC
P. mirabilis MICs 1.56 6.25 =0.10 0.20 0.78
(n=29) MICs 3.13 6.25 =0.10 0.39 0.78
P. indole(+) MICso 1.56 100 <0.10 0.10 0.78
(h=12) MICs 3.13 100 =0.10 .0.39 3.13
E. coli MICso 0.78 3.13  =0.10 0.10 0.78
(n=21) MICs 1.56 6.25 0.10 0.39 1.56
Staphylococcus sp. MICso 1.56  0.78 1.56 12.5 1.56
n=19) MICg 3.13 1.56 25 25 3.13
P. aeruginosa MICso >100 >100 50 25 6.25
n=10) MICs >100 >100 100 50 12.5
Liigngs, fiux g4 CMZ #H5rck okl i:
Lok Bbhs. (8700
fliDFE N FE AR G- TR 2BBM TH - 7. sosmi /‘
RBEE TR ERE 12600 6 Fl Ly R ais s
ALY, CMZ BE5Th 7 b 3 Gl CER 2000-
7o, MOFERTHRFETH .
2 SEEMEE O FEAIRSEM:
WA LYD, W70 SEHEEO BAR L Ta-
ble4 0= & & TH%. P. mirabilis, P. indole
(+) & CEZ DAy itnib v, E. coli i
3T L { Staphylococcus 3 CZX, LMOX LIS 10004
TN S D, Ps. aeruginosa 3 PIPC rhés
EORZENSR LR, RSO EhEho 5 EH
Ho MIC 23l AEENRL, A—#keErdbh
7o,
3. CMZ D&k r r
R 6 Pl CMZ 2 g BRESD PRI, 24~ T ney " ney
368 pg/ml ¢, HSEROBEER Fig. 1 0LV ThH Fig. 1. TUrinary concentration of CMZ

5. REFORHEET 284~2060 pg/ml T b,
fFoth EHARFTNCEI -, CMZ 1g I
2g BHEORSPHHE, mARE, ReERELTTE
Table 5 D&k HTHD IRPEEIRBEFTIIO

01 TH Y, REOWC X v ENRLE bimEL,
Eowd THRIERNE T &2 5.
4. CMZ oEHENBT
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Table 5. Concentration: of serum and urine after intravenous
administration of 1g.or 2g CMZ

CMZ concentration # g/m# (mé) Recovery mg(%)

(Casel) CMZ 1g 2hr

4hr 2hr 4hr

Urine
Affected kidney
Normal kidney

860 (40)
970 (500)

Serum 44.0

400(15)
1780(130)

34.4(3.4) 6.0{(0.6)
485(48.5) 231(23.1)

57.0

(Case 2) CMZ 2¢g

Urine
Affected kidney
Normal kidney

315(55)
2450(220)

Serum 50.0

230(80)
1700(360)

17.3(0.9) 18.4(0.9)
539(27.0) 612(30.6)

17.5
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Fig. 2. Distribution of CMZ into the stone

Table 6. CMZ concentration of the stones (ygfmg)

struvite

struvite +carbonate apatite

carbonate apatite
calcium oxalate
uric acid

cystine

18.5, 25.0

44.8, 34.1

79.8, 40.8, 89.5

15.6, 42.6, 38.4, 106, 5.8
55.1

22.3

i

E

Bt L b I T RS O P fIES e 33 5 4L
HROBE DO TOMWELD £ v A D hicys. Ne-
moy and Stamey® IHFRTHEFIOE G T FHRK
BT L RN SR oMEY RW AL TH

9, Fowler® iH LIcHEELHBEAOBKERL
TR &L 2 b, HAEIIEHEINS NSNS
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THHBREOFEN H B hic. NBOER £83ci
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Table 7.

Results of treatment for urinary tract infections

associated with urinary calculi

Pyuria. Cleared Decreased Unchanged Efficacy on

Bacteriuria

bacteriuria

Eliminated 21

3 25

Decreased

2 2

Replaced

2

Unchanged

Efficacy on 21
pyuria

Excellent 21
Moderate 7
Poor 2

BERSEEX hi-. Corynebacterium [3BEESMENR
PET, BBCHREGES R Lhite.
BYHEA L Corynebacterium ORI HFESHT
¥HY, BERIVSEHEIRTIREHETIZRV. L
TebioT, REBREERHS (BRA DAY, RPiE
BRI R ) RBEEATL 2 EL2EERC L H
BHADD bDLELZT IV EBbhs. AN
CMZ #5HcifREEoBERN b ALN, BEH
Botebo bR hs. MRTHRALLESD, K
YR TR SRR L oL RERRES O L R
bit, TRHXHETRIEFO#GEZTChizbos
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WHA, TOBABAENOMEIHERE L L RUE
LIz i A o 8 50 I WSS BIED
ERREN DB, FRERERELRTAL L AR,
Zh B O TR BEAR S NETHSH .

¥ E3

BEE &b R RGIEC B\ CTRIE PO M
e A EHO SR 2 Bt L.

1. BRYPREGCiER CMZ 235 5 BESRIBL
Bhiedt, REHEE CRETHTH %

2. REEWHIE T BRI MIC &Rk
KIVRHBEABREELVEZ, IVHEFH-TL,
LRE L Bbhich, EEILE S T, Bx0EHR
MR I,

3. AEBRE UERE AT ORI ER
iR L.

RATENC SHITH 7o B BT RS, FURTTERES, WE
AR v & —, TEBEEREL, RBRTIREE, MR
Be AvERbs ARTRRBoEsECEROEERL
E3c

AT DOEE D—E The lith International Con-
gress of Chemotherapy I BITHFE LK.



VIR, 13hs  IRERRES - RERRED 761

X Bk

OB, ZRES, E B IR, KM
*, FLFE, HAEE PIESE LUFE
SERTREE, WECKES, ¥EEME, A E B
B & D T 5 IREREE OO MBS AT 5.
WRFCE 30 ¢ 191-198, 1984

2) MAFH. N P LR, CGEMER, MM
W, WER, FH B BRRELGCRT 5
B E SRBErOWT. MRAE 30 479
-487, 1984

3) Nemoy NJ and Stamey TA : Surgical, bac-
terial and biochemical management of “In-
fection stones”, JAMA 215: 1470-1476, 1971

4) Thompson RB and Stamey TA: Bacteriol-
ogy of infected stones. Urology 2: 627-633,
1973

5) Fowler Jr JE: Bacteriology of branched re-
nal calculi and accompanying urinary tract

infection. J Urol 131: 213-215, 1984

6) ML ME®RE FH OB b B K
Mk R L b7 ) IRBRERSYE, | RIBE G
B o, MRICE 35 749-754, 1989

7) BANREIERE (MIC) MEEBESETIC2W
C : Chemotherapy 29 : 76-79, 1981

8) UTT #MaPlif (% 3H) : Chemotherapy
34 : 409-440, 1986

9) Soriano F, Ponte C, Santamaria M, Aguado
JM, Wilhelmi I, Vela R and Cifuentes De-
latte L : Corynebacterium group D as a
cause of alkaline-encrusted cystitis: report of
four cases and characterization of the orga-
nisms. J Clin Microbiol 21: 788-792, 1985

10) /i, kM K, e, RER— X
REZ, ® A, FEESBE NNE—- F8
& EEAERANR (PNL) 3 X URRREBERR
#EeafT (TUL) mAbhbRBCOWTC. I
RADZE 331 1357-1363, 1987
(19884212 8 8 B RHEEHE M)



