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The stones associated with urinary tract infection were cultured using a method to
distinguish between surface contamination and bacteria within the stone. Twenty three of
30 stones (77%) were infected mainly by Proteus mirabilis or Pseudomonas aeruginosa and most
were composed of struvite and/or apatite. Most oxalate and uric acid stones were sterile;
occasionally the stones with positive culture had « non-urea-splitting bacteria and these were
thought to have been infected secondarily.

Some infected stones were studied by light microscopy scanning election microscopy and
transmission electron microscopy. We found many rods in the interstices of crystals of
struvite and apatite extensively from the nucleus to peripheral layers.

These findings are important in the prevention and treatment of infection stones.
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Specimen

Wash in sterilized saline

Dip in 70% alcohol 10mn.

Wash in sterilized saline

Cu

=3

and crush

Soak in broth

Culture, identification

Fig. 1. Stone culture

Table 1. Infected urinary stones

male female total
Kidney 3 19 22
Ureter 1 0 1
Bladder 5 2 7
21 30

s (SEM) oA BHREEIL IV E -7
AF e FEERR eV, 72— LRI, B
REEIR LD, &STUTADI AV —F 4 Y
s, FEEE (Air S-900 B) i THE L.

BBMEFEAEAL I A Z - AT AT, FA3
v Ao " EEEE, 7= —ARFWCTHK, =+
v 8121 sE, WYk, B8, VT =7 AOERE
A7 H-500 MEGEC TRE L.

#* g

1. &EFREHECOWT

WEBEIOADAFIL Table | LB IA
£2IAT, Bkl 2.3 L7 b, FERL 1 ~8I
48R T, BEEE2260, REREE 161, BB E 7
BITh 1. BEARTOBELMLL 9 LEAL
2%, EFRBENEARETFCE k. FHLTa
WG EAE THDA, WHAET S AIBRHER X
W, 5B 3Pl EARFEEREY &bt s T,

BEBEIR 3 X USRI O MBI % OfERL, Table 2
DL T, BEMRTIL, Proteus mirabilis, E. coli,
Enterobacter cloacae, Streptococcus faecalis 73% { H b
hic. FERREETR0GIF30 (77%) »BET B
X Proteus mirabilis 232361361 (51%) &% »
F3%<, DT Pseudomonas Dix bl FEAEE
EGHEBID 5 BEMIR ORERRHE & OB 6
Bz i bhre. 28 DL RO BERYT MK T4
Fl, $EREEFETIL Pseudomonas & Alkaligenes & @
1 firHbhie.

AR SE Table 3 D xH T, RERERH LD
eotckity, BEAEY vB i~ SRV T AT vES

Table 2. Isolated bacteria

Urine Stone
Proteus mirabilis 1 Proteus mirabilis 13
vulgaris 1 morganii 1
morganii 2 Pseudomonas aeruginosa 4
E. coli 7 E. coli 2
Enterobacter cloacae 5 Citrobacter freundii 1
Citrobacter freundii 1 Alcaligenes faecalis 1
Pseudomonas aeruginosa 2 Streptococcus faecalis 1
Serratia hquefaciens 1 Bacillus sp. 1
Klebsiella pneumoniae 1 total 2
Staphylococcus epidermidis 2
Streptococcus faecalis 4

total 37
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Table 3. Composition and culture of the
infected stones

(9)
(3)

Magnesium ammonium phosphate 9
3

-+ Calcium oxalate 2 (0)
9
2

-+ Calcium phosphate

(7)
(2)

Calcium phosphate
-+ Calcium oxalate
(N
1 (0)
Uric acid 2 (1)
1 (0)
30 (23)

+ Ammonium acid urate

Calcium oxalate

Cystine

() positive stone culture

v a (MAP) 73 ) v o (CaP) & F
Bad L, BEHrrvy afER (CaOX) AT
Botc. FEREERENS EDOBFRTIE, MAP R4
DFEAL 4B 128123858 BH T, CaP FWH O
FL 1260 10D B TH - 7o, CaOX SHEREAL
50 2 BIABEMET, \WThd CaP DoRAFHAT
Bote. REDMMEL OBIRTERS &, HEEBMES
937 18z Proteus, Pseudomonas 7g& DIRFEIE
WM R, KoL es) MAP 70k CaP 23
FHRGTH D, E. coli % Streptococcus 75 & DIFRF
SRHEORE L i 5 B0 St CaP 34), Ca-
OX 14, REE1BITH-T. FllkBERDOADIHIS
Fliz bk, fEEESE MAP ¥7:4x CaP T, P-
roteus mirabilis )N AEI NIz, ok BMROMEEE
M DIER TRAC B RIEEEY B It cL 25,
CaOX 5|, CaP 3%, UA 1fIixFNTEHET
Z'D’)ft.

I. BgfsmoBECoWT

o, BEMEEAEG

MAP 2ERG T, FEAEEE TIL Pseudomonas ac-
ruginosa MEE X h I SR ORMELHANL. o
BAROLET BREY AL, ARIBHETERYE
L, —BoBRFRECEAL TV ZOFEADX
Mg (B3 lem CYMHRE LA 0) ik Fig. 2
DZELT, EREOBLEL 22O I Vb, Th
L ¥ EBAE e AIE T & BB /s SHB R X D
s Tb. W EAD PAS R TOE BT,
K BB B 5 %  RERCRE D, BRE
o MAP & EBbhb Eals% 54 THb (Fig.
3A), F0 2008 & b I EARS
GHE L, HEREIBICIE PAS BHEOBEBRS A D
ZATWA. SBEILS h L B S oS 0%

BEL BBk, BIKKTEEL LA, MHEHS
L OB FBIC PAS BEoREEC % -
TR OBRENA RV H R (Fig. 3B). XBi2Z o
#% SEM 1< TH~N5 & &L fiFe MAP (struvi-
te) OfEfhE CaP (apatite) ORIER LOTEE O
HERDH D ERMELR 5 OB Flic electron
probe microanalysis THEZR L A2), < apatite D
REC TE BEOMC 4T 5800 HRA LR
(Fig. 4). L2 LHEHhEZOb DIz LA ERD LR
Mot

b. By TREER -

v REEA O XRGIBENAE R & AR, By
EhFEEElERYE > THEELTWS. Fig. 5 0oF
BROBMITEY CEENCSH H, BREH~ERH
HEh LY OOBIRCEEL T 5B, KL MBS
DXBBOBENL VRSP RL B ENWESHh, #
Rk A, BHIE CaOX T, HEHiE MAP ¥
L CaP Thotz. flic v omoEERIEDOWTY
AR, BEVRBHCHBbD, 220000
D, FMENABBORFORLL D, Bisbbony
LEIXFO/ANRVEE R

FREROEYER TORB TIIENEE & BT,
&S & PAS BtEomENs & BIRCESIL,
— LIRS D LEBORBREB U TR ER T
WhhobAbnte (Fig. 6).

SEM TOFZETIL, HaBEIETENES LR
BT, MiEoRTHERLEHAbN. Fig. 7 1t
Proteus mirabilis 2RIEINic BREAOERSD L
DT, SROBENPEEZXHRL, Sl WL T
WBESThote. EFRREAEADOFERK S OMEY 7
ALE—ATAFe FEBC I WVEETH L, il
FOR% MR D LWTWa BEFEO Lo 2 bh
(Fig. 8A), XL ABBGOBENRLZAIB D
FRADERII VDL LT L 5 T TRk OB
BahHbh, W RmEkd & >hi: (Fig. 8
B).

«. BkEER -

WEEADORED Fig. 9 0L B#ER L D, &
SRR O R S\ B & M, BRI & o FHERS
DENBRHZORIH, SRR RBE ST
THhote. Fig. 10 FEAEFTETHIC LD TH B,
AR, EIER, BN L o MRaR s, ARG T ot
DEBEMDE B 2FE->TE D, HHEMHEE organic
matrix OARERY L {RL T35,
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Fig. 2. Roentogenograph of a bladder stone shows laminal
structure surrounding two nuclei

)

A. Nucleus (x40)

S

B. Bacteria (x 1,000)

Fig. 3. A thin section of a bladder stone (PAS stain)

% =

s () vBERER) OWBITREBELEE Qi
Proteus, Pseudomonas, Klebsiella ¢ & DR FEn#RANE
X BRERDE L, Fiebb, RO7An 914k, 7
ve=vaqty NHS X0 REEA 4~ HCOs
DMLY, VB =R YYAT Y 2= A
(MAP, struvite) XU Y viigh v v 4 (CaP,
carbonate apatite) OFSEA T T B7bE S bl
O, BYMSEADERMBLO TR EX DL, RB X
ORADHIEFRIBRILE QCIEETH B A, RIS

TEBNLBRBRIBCRBEAERS bR T
Witk ZhE THEANTOMBEORTE, wAaEc
DWTOREIL WL BRI TV AL H &5
WS L DBRE ORI DB EAE R bR, ¥
KRR OBAE DBRITEEEBEORE L
EDREE L DIBEN HBAD, FERNOHIEDOR
1, BEOHROBEIIA LRI 5 TH B,
Cifuentes Delatte and Santos®® < Dorsch and
Koestel® 35BS NMBEOSHIT R L
TWBR, BWEEEE Rbh ot EHEL T
5.



P - 2h - RS - 483

Fig. 4. A scanning electron micrograph of a Fig. 5. Roentogenograph of a staghorn
bladder stone, composed of struvite calculi shows laminal structure
(s) and apatite (a). Note impression of peripheral layers and irregular
of bacteria on surfaces of apatite structure of nucleus (arrow)
crystals

380309 28KV =11

¥

Fig. 6. A thin section of peripheral layer of Fig. 7 A scanning electron micrograph of
a renal stone. (PAS stain, polarized nuclei of a staghorn calculi. Note
light, x40). Arrows point birefringent large numbers of rods of the size

layers and shape of bacteria
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Fig. 8. A scanning electron micrograph of an infection stone. A, organic matter
binding apatite crystals. B, large amount of organic substance and red
blood cells (arrows).

Fig. 9. A thin section of matrix stone shows
laminal  structure. Arrows point
calcified layers. (HE stain, x40)
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Fig. 10. Transmission electron micrograph of a matrix stone.

A, white blood cells and large amount of organic substance

B, bacteria (arrows)

I Thhb BRI B EZ LD L TV 5 5EH
BEERRFEL, FAPMEOEEY S I\, #A
B & OBFEY TN, ¥lo—BoBaEiBtoy v
BEHKOCOWTE, IHMEORTEEFaMEY
Wt L7, fEAEEEDHEIX Nemoy and Stamey
DFE? L2PRIchH, FAKAOHY, MEEAYR
Bt 7 ra—LiEEYR It LiA-T7
na =L ORAENBEOBRERT, IEBOHS M
BIXEED bDL L LI BZEIh T3 ATREMELH
D, EFRADHBERECRSOEEY LTWAH I LT
Hhb Ll FOHEORKR, MREHIFP
23D L GE T, BREIL  Proteus mirabilis H\ % -
EH %L, DT Pseudomonas &, RFEHBAED
18flic &b, YA & OBELBRNESH X h
7z. Thompson B ORELIIIAETH B2, »n
WO DOHE Tl REEFE T Proteus mirabilis & Afliod
BROBEERELOOIN S, ThiXEERERS LD
MEBEOHBRIC XA EBbhb. ¥ MR L&
GEBEOBEOBGRTH B0, T—HBID 6 FlRD
hichy, ChISAREROWESENRC b R
BT B EE DI A S RIS TFTREYE, AR D
FEoRIE, PEFREC X BEEROREN: &2
Ezbhn, Lich-> THERROREED X TR—HE
MEERPNC 5 5 L HEET HICIXRIE,N B 5. LUK

BEFIT T Proteus mirabilis D3ERD LNT-FILIZ & A
EDBITEELGPIT & Proteus mirabilis PELELTE
h, COBELTTHBL-THSS.

FEAR S & DB T Proteus, Pseudomonas DERD
ORI GIETXT MAP 703 CaP 2 Ep4
TAHERT, E. coli % Streptococcus Tv & DIERFE S
R ORI WAL UA, CaP, CaOX gk
TH o7 BAFINIFIMES I o Teted
CaP 7% hydroxy apatite s carbonate apatite 7>
THTH D, BIEDRIRASBMEL Zbhic CaP
DH AL carbonate apatite, #%F D CaP i1 hy-
droxy apatite & Ebhb. FlEAKLEEEDOLD
v A5 v, UA, CaOX, CaP /¢ & T, #HAEEKC
MBEAEL TOTHABCIFESET, Tibbig
FANBHD & I HI RN GG s - T AT REE 1 E
2bhn, EivrF BRI LYY & (1K
W) OBETOBELEEL v EL, FTRAMNCX
MEIFELVWEBbhs. U EofaEERs LU
FEA RS E D BE &Y 575 infection stone
{¥ Thompson and Stamey® ¥ RXT5 T &<

infection stone

infected stone<(ﬁ@%§3‘:‘%ﬁ)
(EFDRKYHEA) secondarily infected stone

(CHRRERAAER)
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b TELDLENRDS.

SR, BRYEHEORETHDH, XRBELHRY
BACRLZEL, MAP % CaP OGRS &
PAS Bt mucoprotein & Bi>h BEHER 5D,
B h5HITHICESL, BB v ADE CEEEY
LoTwa., chix UA, x5y, CaOX (&K
21 KAL) Te X TR SRR R EAE 2% &
», BEELDEDALREW EEHELT, BA
TR OBLS L b BIREG.  F A RS
2%, BHERDO L OO bDEELDNS.
HBEROMBERE L b Bl CARBCHFEL, P
S L —ETAEE TR Y, AR OE, %
7= CaP BB EKHEOHBRCE D, ZO%EHR
R CHEEIhTwB EEL LI BN, CoFxHaBE
ik L, L, REEBLERTHS LHEESH
5. LT HREOBKL ALLY B2 T3
A, FERERTC R T S MIEIC X5 RERDOZEIC T
MAP % CaP o5& s b, WHESED R
BBl TwbbotEXLhS. Chiibrd L
wR BB =y v T HOBGRY B, B
HERIT AEXTWAEA living stone LWz bbb L
Hicl. FBAPICRLERGZDE ¥ OREBTHE
LT3 Z kRO RFcoFme BRI 545
BEEROEEI EC &, HAAMOIREL MEKTE
FRREACIFRIETH B L HE I WD, BRI
AR ABR S &EDHEILIVWX > THS.

FEHBFE COBEI T apatite DFEHBIMTAD
NHHE O OHBEBF I THTHS. Cifuentes
Delatte and Santos 59 { BT B T &<, £H
AT 5HENEEEFAD D ORNBEDOEMET
RO - Totod E Bbh s, KilestERo—Hic
BREZOLDLE-TED, HBELEROEEORE
LBbhA., FLTERFOL DIIBERIMEACD S
LEMSHRERTWBLDOTRL, b LABICH
Hah, BHEINIEET apatite DFHE SR
BiENHABREIhDIcdhEBbRS.

5, X HICBYRER ORELC W TR B
LFETHDHH, APFRELED MIIRYEE T OB
KB IOFHeBRcBLEERR B hs 2 &
LEZDRS.

=
Ryt infection stone DAFEF AN i
B & e o EBE L.

DR YA & & e - 7R 30Hhe 2 X A RME
BERE Rl o7. 30610 236 (77%) HiiEspn:

BH

]
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-G, BfEL LT Proteus mirabilis, Pseudomonas aeru-
ginosa 7t ¥ DRES BN Z - 1.

) EEREHOIDREARST TILY YEE< 7R Yy AT
vEowaELY VBRI LYY AEL, BT
BEgar vy &, REE YAF VIS ETH-T.

3)MERA OB & » AL % CIREED, Vv
B/ koY AT vESY AR VI Y Y ADRE
BEROFES DS L HIRALR.

OB E X b EEYsER infection stone BIREOE
BT A Y RERE T i RN L
secondarily infected stone &XFIF~NETH5B &
£z bhic, TiobhbbBIsERILY vEREL DY
ERERCRESRAE’EFT HRA L ERT 500
ZHERbh5.

5)ETR N OHIEE DA ERAE A OTRER R LUV FH
CEELEREELOND.

S B\ BT DARBFERICHIBNE OIS E T UIFEHK
EWFRHRES MRICEROLUET.
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