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There are difficult problems in the management of urinary calculi associated with infec-
tions. Stones associated with infections are not only infection stones such as struvite stones,
but also other kinds of stones such as calcium oxalate. Therefore, from practical view points,
bacteriological studies should be carried out on urinary calculi associated with infections as
a whole.

We investigated 120 cases of urinary calculi associated with infections with special
reference to bacteria on the stone surface, within the stone, compositions of the stone and
permeation of an antibiotic into the stone.

Proteus was isolated most frequently from the urine, followed by E. coli and Pseudomonas.
These bacteria were isolated from the stone surface, although the incidence of Proteus
mirabilis was higher than that in the urine. Bacteria were isolated in 25 of the 33
specimens of the inside parts and in 12 of the 12 stones of MAP and MAP plus other
components. Proteus mirabilis was found in 7 of the 12 stones. Bacteria were isolated from
the inside of 9 of the 16 stones of CaP and CaP plus other components and Proteus mirabilis
was found in 6 of these 9 cases. Pseudomonas was isolated in 2 out of the 7 stones of CaP
plus CaOX and its growth was seen in 5 specimens.

The incorporation of an antibiotic, Cefmetazole, into the stone differed greatly with
each stone. There were some cases in which the concentration of Cefmetazole in the inside
was less than 5% of that in the outside.

Stones may function as a sanctuary for organisms and may protect these organisms.

Key words: Urolithiasis, Infection, stone culture, Cefmetazole
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B. MBERHIBE

1) EERLER O RIBS B RUR

120 PIDXZRAEE D 5 LAIERHET 104E/ml Lk
OEBHANLTB (65.8%) Thot. ABLLTHE
BI04 TH H, FORFL Table l RFT&FDH
TH%. Proteus mirabilis 218k (20.7%) ThH-EdD
%<, O\WT E. coli 19% (18. 8%), Pseudomonas
aeruginosa 7% (6.9%), Staphylococcus aureus 5 ¥k
(5.0%) DIETH -7z, TLREH 103E/ml LITFIXE
B LTREE B to T,

2) REARS LERNMESEEER

ERY L LRIHR IS TS %R 53 LIc Dl
WETHEMN, VvE<=srxvvaTve=7A (L
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Tabel 1.

R

Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus sp
Streptococcus faecalis
Enterococcus

G. P.

E. coli

Citrobacter freundii
Klebsiella pneumoniae
Enterobacter cloacae
Enterobacter agglomerans
Serratia marcescens
Serratia liquefaciens
Proteus mirabilis

Proteus morganii

Proteus rettgeri

Proteus vulgaris
Pseudomonas aeruginosa
Pseudomonas cepacia
Alcaligenes faecalis
Achromobacter xylosoxidans

Flavobacterium meningosepticum

Yershinia
G. N. B.
Bacteroides
Fungi

(18.8)
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Table 2. ¥ A K &

Composition

No. of Stones(%)

MAP

MAP +CaP
MAP +CaC
MAP +Ca0X

19
4
2
1

Sub Total

26(28.3)

CaP

CaP+CaC
CaP+-Ca0X

CaP +Ca0X+-CaC

13
n
23

1

Sub Total

48(52.2)

Ca0X
CaOX+CaC

13
1

Sub Total

14(15.2)

Uric acid

Cystine

2
2

Total

92(100.0)

(28.7)

B INLORAIVTHhD | EA | BEofBET
H5.

RREOMESEERT, KRB TIX0M@EF48E (53.3
%) CHIES R E N, B FIMEREERX MAP &
ZORAEFERX22EF17E (77.3%), CaP &+
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Table 3. FAMEREELEARS

Composition No. of No. of Stones Infected
stones surface (%) inside (%)
MAP 15 12/15 9/9
MAP +-CaP 3 3/3 2/2
MAP+CaC 2/3 11
MAP+Ca0X 1 01 0,0
Sub Total 22 17,/22(77.3) 12,/12(100.0)
CaP 12 1012 5/5
CaP+CaC 9 3/9 4/4
CaP+Ca0OX 18 5/18 2/7
GaP +Ca0OX +-CaC 2 2/2 0/0
Sub Total 41 20,741(48.8) 11,/16(68.8)
CaOX 14 7/14 1/3
Ca0X+CaC 1 01 0/0
Sub Total 15 7,/15(46.7) 1,/3(33.3)
Uric acid 2 1/2 0
Cystine 2 0/2 0
Unknown 3/8 1/2
Total 90 48,790(53.3) 25,33(75.8)

Table 4. SEER L ) OHHE
Bacteria on the No. of stones
surface of stones (%)

Proteus mirabilis 22(37.9)
Proteus morganii 3(5.2) } 2(914.8)
Proteus vulgaris 1(1.7)
E. coli 8(13.8)
Pseudomonas aeruginosa 7(12.1)
Streptococcus faecalis 3( 5.2
Staphylococcus epidermidis 3
Staphylococcus aureus 1(01.2)
Acinetobactor anitratus 2( 3.5
Bacillus sp. 2
Serratia marcescens 2
Klebsiefla pneumoniae 1(1.7)
Citrobacter freundii 1
Alcaligenes faecalis 1
Enterobacter cloacae 1

Total 58(100.0)

SiEA T4 MES20E (48.8%) Th -1

CaOX &2 DREARAE T 15EF 7@ (46.7%)
wE IR X i (Table 3).

P 133 25E (75.8%) WHIEA BRI E R,
ERRS R MAP 35 LU0 ORARAIL 128H
1218 (100.0% ), CaP ¥ X0 FDRARKALIME I
B (68.8%) wMEMNEDd LI, CaOX FFRDOA
[Bhs i1 8 EF 1 EicE MR Xt (Table 3).

=B L b OSHREISHKTH D, £D 5 B Pro-

Table 5. HEAENB X Y OLBER

Bacteria within the stones No. of stones
(%)

Proteus mirabilis 13(52.0)
Pseudomonas aeruginosa 4(16.0)
Pseudomonas putida 1( 4.0
Bacillus sp. 2( 8.0)
E. coli 1( 4.0)
Enterobacter cloacae 1
Staphylococcus epidermidis 1
Citrobacter freundii 1
Acinetobacter anitratus 1
Total 25(100.0)

teus mirabilis T - & $%<, DWT E. coli 8Kk
(13.8%), Pseudomonas aeruginosa 7 #k (12.1%) T
»-1- (Table 4),

¥, EEOMEYSEELCRER L 8ME (80.9
%), %S 81 (17.0%), 3EEDOME (Proteus
mirabilis, Proteus morganii, Pseudomonas aeruginosa)
Y HELEES LEL-. BRI YOG REE I
Table 5 @332 & { 25 ¥kt Proteus mirabilis 7%
5L 13E (52.0%) TH Y, DT Pseudomonas
58k (20.0%) TH-tc (Table 3).

£EH JOABOTME,» WL HEETE D22
(66.7%) Th-teh’, HENRE U TH - heDik14/22
(63.6%) THote. BHOSHEE |EORKEL
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Table 6. &EHEMB L OSEE LERRS

Composttion MAP MAP MAP MAP CaP CaP CaP Ca0X Not Total
m CaP CaOX  GaC CaC CaOX analysed
Proteus mirabilis 6 1 3 3 13
Pseudomonas 1 2 1 1 5
(aerugi. 4, putida. 1)
Bacillus sp. 1 1 2
E. coli 1 1
Citrobacter freundii 1 1
Enterobacter cloacae 1 1
Staphylococcus 1 1
epidermidis
Acinetobacter 1 1
anitratus
No. growth 5 2 1 8
Total 9 2 2 1 5 4 5 3 2 33
Table 7. in vitro T CMZ DEREANDRE
surface inside rate(i/ s) stone
No O (kgln (s ) analysis
1 Sl 41.6 31.4 75.5 MAP
2 Sl 104.0 22.6 21.7 CaP
3 EY 146.0 17.6 12.1 CaP+Ca0X
4 TY 12.6 2.7 21.4 CaP
5 YSs 156.0 50.0 32.1 -
6 HN 52.0 1.0 1.9 MAP-+CaP
7 AT 43.6 22.8 52.3 CaP
8 ST 36.0 1.6 4.4 MAP--CaP
mean 74.0 18.7 27.7
(£SD) (+54.1) (£17.1) (£25.2)
E. coli TH b HBIL Proteus mirabilis ThH -T=h, BThHA.
B0 7 ESE X ) SEROELS SEES h DX 1 {8, . %

2BHOLON 6D, ChODORBI Y OSEE
TWThIEB LV FEIWCEOFCHBIDER
LB Th 7. AB X VEBBAER IR
Dot AB XY OSBER L BAERS OBGRY
Table 6 oz L7z, MAP A5 L OBRAEBEILI4E
BHotehs, 5B 7LD Proteus mirabilis HEHX
hic. ULs L, Pseudomonas 3 2{H X h#EHI X h, E.
coli, Citrobacter freundii, Enterobacter cloacae H KM
dhicod 16T 2h -7 AB X Y OHERHENYE
DLDLT7HEDL CaOX IV CaOX+CaP Th
iz, CaOX T 1 s HMEL BRI S hiedd, Bacil-
lus sp Ch -7z (Table 6).

3) HEHEOHREANDORE

in vitro W% CMZ DEGANDOEITIE Table
T ERTZEL, —EOEMIRD bR,
FELHEO CMZ BELA100:75.50% Db
100: 1.9 DbHDFETHAB. Tk, FEFIL, 2, 413,
#7813 ~5 B A CMZ 1~2g/day 5 S hic

ARRCENTHEE LBy L 7 58S
ETH5. FRCIEZY V7 —CEAFEORI X b
ETIRRFALEETNRTNE Z LI, BERSSH T
MAP BIXVZDREFANBEHHZ EnbLhX
L THS. B LBRORETRNT LB ILE
FEOZERFETHIEI VA, HEOZEC S\ T
BEBRT0NRRE L LIIERTH Y, BRPELE
DFEEENLLDTH S LXBRECLTHL T &
DEAPROEREERT B ORDELE2 5,

—BRERBF/EADB LI 2.4: | & BFRELHP,
RO ORRER 120 0Bkt 1 : 1.4 L4&F
TEV. ThIXREBREBROBE N EFIE W & 2E
25L&, MROZLTHBEVZ LS.

FRBMLIBER-RTLZ 5%, REREH6.7%, Bk
F0.8% Th -t REREE—R OISR T L5
IREERERNL 95 % T, THREKSEIL 5 BT & 72,
bhbh OEGI TSR LBMEE S, RER:
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ADSEERIDIR GO, BEREDE LB % RE
PN EDRBTHA 5.

HBIEPIEREA LT L, IR DR THIBEK 10Y
ml [l b ¥R CHmEk 5 8,/ GFOBR TH
BT L Leh’, BEREER & b BRI ERi279/120 (65.8
%) THote, ZLT CEHEROHR LR 53T
ZHE L, HIMERS 8, R ORR D EYLIS O 4
KEDBLDLPEFNIEENR T B IREML D S.

JBEREER & b DS HEBRIL 101 % b - 72 25, Proteus
mirabilis h3b - & 5, —ROREEHAEDOE L
LRSI EERL TS,

MEEZ Y L7 —VEEE WS BELD, YUT —E
ZEETHSOMRE0Z L LA BERE (urease (+) W
ERE), 10~60%H5EBE (urease (+) BHLHE), O
~10%OWRE (urcase (—) WEM) EHUF5 &,
urease (+) BiL Proteus vulgaris, Proteus mirabilis,
Proteus morganii, Proteus rettgeri, Providencia alcali-
faciens, Providencia stuari, Klebsiella pneumoniae T
H»b, urease (+) Bl Pseudomonas aeruginosa,
Serratia marcescens, urease (— ) BGI%, Serratia liquefa-
ciens, Enterobacter aerogenes, Citrobacter freundii, E.
coli THOMIRATHS. L 77 »2BHEEI>
WL Staphylococcus albus 13w v7 —¥ELBEER
b BD, ZoEMIEEALBEF IR TV,

LEROGECENR X » OSBEY 5T 5 &, urea-
se (+) B 34.7%, urease () B 10.9%, urease

(=) B19.8% T, urease EAMNHEIIM4. 7% TH5.

By Ll s BARDH A, urease BEEWEAL T
EERWE > T 5.

AERE OREETIXIEF48E (53-3%) CHEH’ B
HE . MAP#A Ti177.3%, CaP #ETix48.3
%, CaOXHERTIL46. 7R CHBMETH Y, MAPK
B2 MEEIEH B0, FAERSC L HKESNR
BHhRE.

S5 UL Proteus mirabilis 3% - & 4 (BRE
DOABEEC BT HREHEL TEERE), 2T
E. coli ThHote. ZHITENRE X OZBEED < £
—vEILBELL T B, Licho T Stamey H¥
LRRTWB LB, HAEODRBILVSFELLEDS

QRO AE D contamination L Ebhb.

AR CIasEF25E (75.8%) X VEAKEZ
iz, MAP 0L D#EA T 9 A 6 EAS Proteus mi-
rabilis T3 ~1=%%, Pseudomonas aeruginosa, E. coli,
Citrobacter freundii 73 1@ 2oH-7c. Tihbb
urease (—) WbBHolcE\\WH L THD. Pseudo-
monas aeruginosa VL v 7 —EREAR TH D WTHEN: T

B TX BH, E. coli (furease (—) ETH5H. &
it ic & 2E Proteus mirabilis T X b struvite stone
NTETHLHFEAIC L 5RE1RE I tbh, E coli
B TOBRBRRP L ERE CH oI IR 23 B 5.
Citrobacter freundii W 2>\WTIX W v7 —EELEOH
R BRE LR hilin g,

CaP $ XV ZORAEKALIMEF 6B L b Proteus
mirabilis MEH I T 5. CaP ERI X CaHPO,,
Cay(POs)s » (OH)z, Ca,0(PO4)s » COs 7o & DATHE
HDiBHB. ZD5 % carbonate-apatite A5 struvite
L FRRIRHE, ok urease BEABRRGUC X H A&
THEELTI. L LFSHRS LA TR oK
B TERV. DE D, CaP HRCIEREREZ S T
Wb onEFR TS, CaP DRI hibiERS
{@, CaP+CaC &G 3EoVTFhistd Proteus mi-
rabilis "R I TWwWb & & X b, carbonate-
apatite TH o EHETES.

Wl 3, CaP+CaOX 7D BL5MEL DI,
BHEBHEIRT, CaOX3{E X b 1 fEic s\ T Bacil-
lus sp BEHINTWBDHRTHSD. FhBEENE
X b BEX N IcBEL Proteus mirabilis pid - & 344
18/25 (52.0%) Th~71chd, urease (+) BSOS
DL .

ERNBOEOREKL D, BYR TR D Proteus
mirabilis BEREE L TCH T E, FLRPEA[TIL
LR ARBCHEES L T5BD,  Proteus mirabilis
DAOELELETSZ &, CaOX TIRPIBI HE»
EBETH I LRI ENRDE L LT,

BAER~OTAEWERBC DL COTRREEOM
B0E DT, FEWELE LT CMZ 2RO
1, T OIHFIH Proteus mirabilis BRI FER R TR
BNHNZ Lk D, CMZ DERER~NOREEL, FE
CXEIETEFCBELOT VL OMD, AR
BEAEBELILVWLDETHHI EDBHELN LT
FoY N

REERE TR R LT b LREE %<
ORMENETS. ETHAEOHFEC X D ERENET
LTWwhE, HERAOBHR~NOBEIMETT5. %
ToHE R b Pseudomonas T KEEFIEH M OEN D
{7V 25 LUTRERMEBOFETHS.

7o U R DERIC FUAEM By KRR 5 I ¥
Bl b, REBREBROBPEXRBRIIEH &
TEL5S7. L, BRIERRIBETS.

ZOBHIL, bhbhoWRELLLHEDLNRLS
i, EAROABRPRRITIC b EENFEL, SIEDE
EHREABE, BITLIC WS TH S, FiEWH
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ORERZ L WFERORBEY EENC T3 LNTES

B, AR TENY,

CDXSRERLTBE, BAVHEIK & » T
sanctuary tino TWAHABEMENAE L bhb. Zhik
BEATLE LD, BARTOWTHEZBZETH
A5.

Bk &b 5 REEEA O BRI EE RS VA
bo LYEERC LRBREETRECBRET A LL,
MATRDOBIE/LLFRETH D L2 5.

¥ ES

Rk & b7 5 SRS 120 Bl D\ THIBESRATR
R I UOHAENEORARBTC OWTRELSED
X5 IeER v B,

1) 1208 DRGERID 5 B 104/m] [l O BRI
7961 (65.8%) Th -1 RATLZIHEBRET 101 #
TH D, Proteus mirabilis 21 #F (20.7%) OWT
E. coli 19%k (18.8%), Pseudomonas aeruginosa 7
¥k (6.9%), Staphylococcus aureus 5k (5.0%) T
é 7.

2) AR ERIETIEGHLICDRR2METH - 1
723, MAP B XU ZOEARA26ME (28.3%), CaP
BIOEDRARKEME (52.2%), CaP 5IV%
DERAHEF 488 (52.2%), CaOX K IVZ0DE
AREAEIME (15.2%) Thote

3) #EAEBH O, 0EF48E (53.3%) CHEIK
WXht-. SEEHEL8kkD D, Proteus mirabilis 22
B (37.9%), E. coli 8%k (13.8% ) Pseudomonas
aeruginosa THRE (12.1%) THote.

4) HEAOWNE HIX33EH2E (75.8%) wHEAS
BHEh, SEEEEX28%D D, Proteus mirabilis
13#F (52.0%), Pseudomonas aeruginosa 4 ¥k (16.0
%) Thote.

5) BENBOSHERLEERTDOBEGREHE LK
LXeMAP IV ZD0BEHEMMETHY, 0
5% 78 X b Proteus mirabilis DS I iz, L
L Pseudomonas % 28 & h#H X h, E. coli, Citro-
bacter freundii, Enterobacter cloacae HSEH & iz
b LETOH T

CaP #H T 5+ 38, CaP+CaC R Tik

4B 3{H X » Proteus mirabilis BRI i,
AB X h OEBRHEEIED b Ok 8 flb - i RS

R 1 GAEOFEX 7 HlikF+XT CaOX FIV
CaOX+CaP #£HTH -7

6) CMZ DERRNDERFEIDOWT in vitro TR
RicER TR, —EOEAZED LAY, AELA
B CMZ EEHM 100:75.5 O Db b 100 :
LIDIDETH 7.

7) BRCERNAHLICSE, BATMECE - T
—f&D sanctuary &7g-o TWBETEEMIRBEh
fo.

CMZ DORIES LT 0k SR S h R R
WRCHEEELET.
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