EREZRRICB T BHEHR & FIRER O R ICBI T 2575

BE B8R EE- KZILET

BiE K AR AKX EAX #

H IEF] - RE EiH - RE B
FMREEF AR BT

(PRE 6 £ 1 A 17 H®AT - ¥R 6 £ 2 A 25 HA)

BIBA BT 2RBRLRORIELTFHECOVT Iy FOBERENEZRRET VB LU
B EEIC L2 LITERBREFVERAOVTRF L. RERNERBRRETVIBWVT,
MS BERAME IESEME, MRGSEEICIEL, AEICRREESE,» 7, 7 v M
bobLodH4707+R7 7 FEE5L, AMBREIRECL 72BE, MSKREMBEDRR
BORELRIERCHEL o7, £, MSKREMBFORYREL SV F =Y (Pred) &V
Y+ R+ > (UST) #28ELLH, I bEVLRHREEMGIERSED Shlz, Pred i&
1~2 mg/kg, UST i&1,000~4,000 unit/kg DR ERHEZEHBE L HEZ oz, ThdDH
KEFOBRERBNEEBROBBICIIHELTLEG S, 1, LITHBREBLET VTR
LR, HEFltLToy7uo7ox4y > (CPFX) RS 6RFRLAICKRET 2 LE
BEER 22w iE U 08, 72 BFR% CRAERER 2 L 2bh o o, HERORSH5E
N1-184 Pred 24tH7T 3 L BREVRIER MG E N, UEOKRLD, BRBRICI]
25, BRETRIEEMER:L LT MSRESBESL, BEAIER L L THEKEMmKLS
MBS LTz, ZOREEROFH I IBEEHONEFRS S - L bRV, B’EH
BB ERERAROTIREROHANLELBbhi,

Key words: Renal scarring, Pyelonephritis, Pili, Superoxide, Ciprofloxacin, Prednisolone,

Ulinastatin

BOMEREBZEET L LMTh, BAE- ME T
FHEOVE Y —LEBL, BATHEL, RELEET
3, BRI IIBAROLV 7Y — L BRNCES T 2RE
¥ELTED, ZORERNMLT, TERKEBIT. M
BRELL TRy /— A% (MS) tvv /-2
titt (MR) O#EHDH 2 T L 48, Escherichia coli % ¥R
o, HXOEHEIC OV THSNT WS, &7, Serratia
marcescens @M MMM REBRIEDORRE L L THH
3N EenE, BEMBREORRLTB I L3 5,
COEELRELETAHEKMSHD, EHEL MS L MR
DH3I LMo TVBEY,

B2 13 S. marcescens DREREFE70—=7L,
MS & MR DHEERFI & REL T3, ZOMS B
UMR 5T DNA 2 #FEABEICBAL, S. marcescens
DOMSBLUMRBEREOREFEREDIERICET)
LTwa, £, RRBZOBETFERKEZAY, BXE
NEEREEFVICL D, BRRERERETY, MSK

ENERETRCHMEL THE I L2 RELTWVSY,

a5z, BERLAOEMEAS X URREAIC IXEEMHE
Frl Tk, SHANROBESTIRENTEY, &L
X, BEARFORF2ToER, SHAMKOEET
BRA—N—FFH AN (SO) BEETHLLOKERE2E
TV 558,

SEHIBZEEBREDS L U LTHEBREOREOET V2
Av, BEBLORMES L UBREDO FHEENER B
L URREFRIZ AW TRET L 720

I. # ¥ & F &

Y A MM REREME L D 2 iz E. coli HM
32 Bk L MM RBBRPE L VB oNnT: S. marcescens
US46 k2 AV iz, ZOMBEKIEMS 8 & UF MR £
FE2FO I L 2RMBREERIC, EERERIS, B&
VEEFRLVEFIL TV 3™, fIFGEOBRE
~DEERRIT 5720, S. marcescens US 46 ¥k &
D MSBLUMRBREREZEFDNAR7u—="7

* ERHREEH 3-1-1
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L, EMEABR p6T8-54 TR KRy ¥ —%
NMLTEBAL, MSBLXUMRENLFIOMERE
BEVERL L, BBV, MS HMEBHREKRIE D
678-54 (pYM7), MR #REREHIZ p678-5¢ (pYM
122) L7, CHhBIRBEDOARZY, MOBHKH
FRE—:#HLHNZY,

By BE W 4 OB SR 12 Sprague-Dawley 7 v
6L 8N, AE200% WL 250g Db DEM
BUL7o SPFizT, vV ABREE L BBERHE KT
HEL .

RpER FROBK MRS & URETERKE
Aot REENEERRS & O LITHERBHER 21T
o Tr. BNEBRYE 7V TIIFREETIC 2 YIM
L, EB*BHL, B 0.1ml (9x10’colony form-
ing unit (CFU)) % 26G $t2fnT, EBREEN~
B, FITEBRBRIET Yy bR —T VB TIC
BAREL, BEREEBHL, 26G#ERT, BHR%Y
BHEL, B 0.1ml (9X107colony forming unit
(CFU)) #EALT, 0%, RKE%x 465H 277 >~
FLe WTFROEFNIZBWLTY, 6GEBRICT v
FEERL, BEREL, RIRM, ARENCERE
DEELBEXERL, BRENEERRET VT
2, BRREROBEY (—):MHEZL, (+): 8RR,
(4#): /MR, (#): KEEL, £hEho, 1, 2,
3L, Aa7—1{klL % (Fig.1, 2), SDARAT
—DRHAEHRCRROEBERRD LI, 7y M2 1H#
8ICAW, £, EITHBREETNVTIR, EEM
BOMEFEROEER2BEL, EAThOLCRE%:
FoOEER%FRLT: (Fig.3). MEOHERH
HHERBAT MO n—ADHEZCL VT
feo 12, BREBERONE 2B % 3BMicb>
TTo7. BEEENICHEEL, 770y KESH A4
P THRESF4 XL, ERCTHRL, BHEH
ELle COB/E, 7y MiZ1FE4ILE LT,

EREA: BRETKFHOLOOER L LTUT
DERERV, BREEOBEBRC B 5%%A
MRDOFE %+ % HW T, cyclophosphamide
(CP) &5 U7, CP % 2mg/kg D& T, BHAT2
Buzf&5 L7, MALEA &£ L T i Prednisolone
(pred) ® & Of Ulinastatin (UST) #fwi, 181
B4 AfeS & Uiz, %72, FREHIE L T ciprofloxa-
cin (CPFX) #Bw/, 15mg/kg D&, 1H1[H
5 HEfS L L,

et BEEENEERLEE 7V TREREOR
B % Wilcoxon IRRIFIRE TITV, FITHERRE
TVTRERE.2ET 27 v N OSEE % Fisher B

Fig.1 Grades of scarring by parenchymal
direct infection (macroscopic feature);a)
~,b) +,¢c) #, d #.

T

Fig. 2 Grades of scarring by parenchymal
infection (microscopic feature);a) —, b)
+, ¢) #, d) # (HE stain, X25).

Fig. 3 Grades of scarring by ascending in-
fection;a) —, b) + (HE stain, X10).
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REHAETEITLE, 28, EEAMIZSHE L
Tzo
II. & »

1) WREERREFVIC L 2R

i) MSREFRHEREHkKC L 3RWMEBR: MS B &
UMREBRELE T 2HEKIM S. marcescens US
468, HEIREEE (p678-54), MSAREMREHK (p678
-54 (pYMT7)), MRREHFHE¥% (p678-54 (pYM
122)) *RWEENCHEHZERXEL, 6 AMEOR LEHE
Lo ¥R, US 46 TIRB\VHEER2IA & It
B, EREATCRBEERRELALEI>TuED
o, MSEEHRER D p678-54 PYMT7) Tid
BOMEEENESh, MREEHFREE®D p678-54
(pYM122) TRFCHWELR I EDLD THEH» - 1
(Fig. 4)e 2O L IWRYRTRICHBEMERL LT
MSREVNEETHE L RRLTWS,

i) CPORE BENBERORTOLD, BRER
*EZT2HECCP % 2mg/kg DR T1EESL
7. MBI MSREABMETH 5 p678-54 (pYM
N 2w, TORR, CPEEINI-F Y + Ti
BEREERIIEREICHE» -7z (Fig. 5). ZORERIT
BEAEREL LTS AMROEER 2 TR T3
borBbhi,

Piliation

Strain
US 46

p678-54
p678-54 (pYMT)

p678-54 (pYM122)

Scarring score

ili) PMAEROKW p678-54 (pYMT7) O MY
#, MABERL L Tpred BEXUUST %, Eh¥h
2 mg/kg & 2,000 Unit/kg D&T, 5 HM&SL 7z,
WTFh LS 2 Bk 5 RSMKL, 5 BEMES
L7z, #OFR, WIFhOXKIZBWT HRBRIEE
Bz FRi&n (Fig. 6), pred &£ UST 0 EZHRR S
REMNT 2, pred iz 1~8mg/kg, UST i
1,000~4,000 Units/kg D& T, WRHELK FHHRIR
DORHE1To 7, EFDRER, pred 12 1 mg/kg B U
2mg/kg DBREGRTIMELK e BRI TR L 7o,
dmg/kg BLUSmg/kg DR TR FHHREED
3°, overdosis L #H2 sz (Fig. 7)., USTiZD W
T3 1,000, 2,000, 4,000 Units/'kg DETEEICW
MEETH L (Fig. 8). RiT, D& 5 2HRE
HBBENEBESICHKEL TR VeRE LT, fifE
M1 HBiik8x10%fu/kidney DEM I M X h, 4
HERE—ZEL, UEFHEL 2. pred BL U
USTHRES Yy PZBWTHIHEBRES v + LAKOE
RERHROMBER LT, 3HLbE- L EE2TD
T, INSORAREFIIRNEERICIEEL TR
oz (Fig. 9).

2) LEITMRRBRRETVICL 2R HIEF LA
EROBREFLRICE XIZTEELRN LI, 7y b

p value

p<0.01
ns

p<0.01

Fig. 4 Scarring of th(_e kidneys inoculated with MS- or

MR-piliated strains.

Renal scarring was observed

macroscopically 6 weeks after bacterial inoculation.

Treatment |

Scarring score

p value

None

cp

p<0.05

0
CP: cyclophosphamide

10

Fig.5 Effect of cyclophosphamide (CP) on renal scarring.
A 2mg/kg dose of CP was administered i.p. 2days
before bacterial inoculation.
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Treatment [ Scarring score p value
None -
Prednisolone p<0.05
Ulinastatin p<0.05
1

0 10 20

Fig. 6 Suppressive effect of prednisolone and ulinastatin
on renal scarring. A 2mg/kg dose of prednisolone
or 2,000 unit/kg of ulinastatin were administered
s.c. once daily for 4 days. The first dose was given
one day before bacterial inoculation.

Dose of

p{;‘dng/i‘s(c;l;me Scarring score p value
p=0.014
p=0.014
ns
ns

0 10 20

Fig. 7 Dosage of prednisolone used to prevent renal
scarring following direct parenchymal infection.
Various doses of prednisolone were subcutaneously
administered once daily for 4days. The first dose
was given 2 days after bacterial inoculation.

Dose of
l’(l‘::?ts/t;tg';' I Scarring score p value
0 —
1,000 p<0.01
2,000 p<0.01
4,000 . p<0.01

0 10 20

Fig. 8 Dosage of ulinastatin used to prevent renal
scarring following direct parenchymal infection.
Various doses of ulinastatin were subcutaneously
administered once daily for 4days. The first dose
was given 2 days after bacterial inoculation.

BRI ABEEEET 5L, 0%0T7 Y B EERTFHERDOD 3 pred 2 RABHAL TETEE
BEERR L 72o LLadss, HEAE 6 BMUA MEERIRI0%CESh30aT, BREBRIE
CREGRET 2 LERRITECTHan, HiEE BEoFBIn: (Fig. 10),

®, 2EMCHERA 2 RSMABLTY, 55%07 v 1. % =
M 6EMBRICERENLRONT, LrLids, B HMESEIREBRFELED L LT, FRECER
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B, ORSREE, TOMORBMRECRBIEL
TwaZ L, HASHCANRTER, bok bHFFED
EATWS E. coli DREITIZVL 22DOMADH 3
IS h T3, FEAEMIAMRERL ST
2LENTWIPREIMRRETDHY, ANRE
BAOARECHEECEET L ANTWEY, &
PPRERBRNZ VLTSI —THIMEL LS
+3zh5, Pap Fid Gal-Gal pili &b &idh
Twd, ZOVET—RBERERRNCSRCFEET S
LERTED, ZOVESI—LEETLPHREN

Bacterial number (log 10)

Days

Fig.9 Numbers of bacteria in the kidneys of
rats inoculated with 1X10°cfu of bacteria
on Day 0, and administered with or without
2mg/kg of prednisolone or 2,000 unit/kg of
ulinastatin. Bars represent means + SD of
log 10 of bacterial counts. Each group
consisted of 4 rats.

RERLEZEZLPTWHHDO—DLHLOATYL
3", —%, Type lMEIZ Y- L bEMANCHEET
ZRMEMETHD, MSMETHS, ZOMER~
V- ABELFRTIILHHMONTHY, RET
BRTHREBRORAL L2 L A3 T3, Type
1 REREFZWHNCFET 50TH D P RER
BERIZERIC Type l MEEZFE O LB,

S. marcescens i b MS £ MR #ED 2 MEALEE
THZEMHIONTWS, BXIX S, marcescens ME
DRI EITH, L OLOR/REB TS, S. marces-
cens DRRE IIREFETORER, KBEREL ED
HTEVHMRIEHD, TRFPLABEDOPRE,
Type 1 #RE L LB/, 351, MSBLU
MR OREGEFERKEERL, HORRERTFE2—E
L, MEDADRZIBEHREBLIILNBTER, &
OEEREERL TRREREITo L3, MSRE
FRAEKRTIE ORI 23R4, MR REFBHK
TREFROFE Z L 03B L 72,

R, BEERFLLT, BAMEHCb- L bM5
THEHEXSNZEBHMBROBE 2R L 72,

Cyclophosphamide TEHMKE P IRBIC L7125 v
P CRBBEERSERICEr o1, 2DZ ERBZEH
MERHSBRPH A < —F THBEEC D> T
WBIERRLTWS, ¥, SHAMMROEET S
Superoxide (SO) DEZEE*RHM L . TDOER,
SODHRMAARYY +—TH5S0D 25 1z

Treatment Percentage of rats with scarred kidney (%) p value
None -

CPFX (Early) p<0.01
CPFX (Late) ns

CPFX (Late)+Pred. . . | | p<0.05

0 20 40
CPFX: ciprofloxacin

1
60 80 100

Fig. 10 Effect of antimicrobial agent and prednisolone
on percentage of rats with scarred kidney. Early
treatment was performed by administering a 15 mg/
kg dose of ciprofloxacin (CPFX) i.m. twice a day

for 5days,

beginning 6 hours after bacterial ino-

culation via bladder. Late treatment was performed
by administering the same dose of CPFX, beginning

72 hours after bacterial

inoculation. Furthermore,

combination treatment by CPFX and prednisolone
was administered with the same dose of CPFX and
2mg/kg of prednisolone. Each group consisted of 8

rats.
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T, HBEEEE LT3 bDLBbhS, 85
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WL, B SO EERIMIERMS - 121

UEDKRED, REREOBKRNZBETHLIW
R IEAIERE LT, MSHRENEETH
D, ETRIERE L THFHKEAMROEET S SO vK
ETHd I EMNEHINT,

X5, UEDE > HRHRFEROFHEEL T, B
KIS R T KA AR & N 5, SO IHAMME
{B5T230T, SODAHRYY v+ —TH% Super-
oxide dismutase (SOD) IZFEE T REEK L ¥ 5
na, LEFEKEMNCELERTE2 SOD O
BRI ZENTwRY, £, SO:2¥D LT 5EN
BEOHERELTIRZTRAINE VBEFORRET
b3 CV3L BASNTVWDE, ZhdERVIRE
FHERTCREALZKMETF B2 EH, CV 3611 D
BB THLZ L bREL 'Y,

& 512, Glauser 5'¥, Slotki 5 DHEIC L B L
BREBPIBCAENLZHEARE 2175 L HABRERT
pransLTwa, BXOBNTYH, EF 6L
RICHER 2857 2 L BREERITLCTFHEA
Teo LpL7%2086, BREHKL T2RMICZ 2 LER
HOFRHIETE Loz, ZDHE, Prednisolone
% Ulinastatin 23 % £, MRERIEECHEH
Shic,

UEDZ L 3BEBRTOIRERIC & 258 ITEHM
POBEYIHEFRIRE R2ITOREILBFELOND,
LprLids, ~RERTRBEOZZOELPEL
HOBRAE - BREUREOKRHE £ T 3R %
BL, TEUZEFIRSL2INEIL8HB, £D
& 5 %2358& 13 Prednisolone 2 #]% & ¥+ 2 HREHA D
BREXETLILY, FREL VAL LR ST,
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Experimental studies on prophylaxis of renal scarring following
bacterial pyelonephritis by administering antimicrobial
and anti-inflammatory agents

Tetsuro Matsumoto, Masashi Haraoka, Yoshimitsu Mizunoe,
Koichi Takahashi, Shuta Kubo, Misao Sakumoto,
Masatoshi Tanaka, Yasuki Sakamoto
and Joichi Kumazawa
Department of Urology, Faculty of Medicine, Kyushu University,
3-1-1, Maidashi, Higashi-ku, Fukuoka 812, Japan

Using direct parenchymal infection and the ascending infection model of rat, prophylaxis of
renal scar formation following bacterial pyelonephritis was investigated. Mannose-sensitive
(MS) piliated bacteria strongly stimulated renal scarring, but not afimbriated or mannose-
resistant (MR) piliated bacteria. In neutropenic rats injected with cyclophosphamide 2 days
before bacterial inoculation, renal scarring was significantly reduced. Treatment with
prednisolone and ulinastatin significantly suppressed renal scarring at doses of 1 to 2mg/kg
and 1,000 to 4,000 unit/kg, respectively. At 6 hours after the bacterial inoculation,
administration of ciprofloxacin (CPFX) completely suppressed renal scarring, but not at 72
hours. When CPFX was administered at 72 hours after the bacterial inoculation, combined
treatment with prednisolone significantly suppressed renal scarring. These results suggested
that MS-piliated bacteria promoted renal scar formation by the stimulation of the
inflammatory process and that the early initiation of treatment by antimicrobial agents was
important to prevent scarring. When the initiation of antimicrobials was delayed, combined
treatment with optimal doses of anti-inflammatory agents was effective in preventing renal
scar formation.



