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Table 1 Analysis of pathogenecity of various P.
mirabilis strains.

Table 2 Distribution of piliated cells in various
P. mirabilis.

Pathogenecity on rats

Pathogenecity on

Strains Died Cortical  Urinary mice LD;,
abscesses stones

No.1 0/8 0/8 1/8 4.3%10°

No. 2 1/8 1/8 1/8 7.9x10°

No. 6 1/8 3/8 7/8 5.4X10°

No.25 2/7 3/7 2/17 1.7X 107

No. 30 3/8 6/8 3/8 3.5x10°

Fig. 1 Electron micrographs of two types of
pili observed in clinically isolated P.
mirabilis strains. A . 7P pili of No. 25,
B : 5P pili of No. 30. Bar, 100nm.

7 25T B BFEIEEE LDs, DHEIEIC L DK
&72. Table 1icRL 72T ¢ <, BERRSEERIZ
2Ty F DEGEEE, ERES L UREBRA
W Ex L 7=, i No. 6 thizE=iIcREHER
DK RD, FOI) HLOEREANAKRESZ
4 —5mfBcZET 5 0H % HFAELR. No. 25
B X U° No. 3013 2 #kDEERAT BERRIC AR
BEWHEEEE SR L. £/, No. 302w
TREREFERICEEZENS. —F, No. 1
CBWTIF 17T l mBEOEMREEZE L
Twiht, BIEEMS L UOEREIS (BRES
Nikh -7z,

=W 2z BT 5 LDs, DRIES b, ERREE
HiZeT108 A — LT OB %RL, #ic No.

Type of pili

Strains _— None
7P 5P

No. 1 4 8 88

No. 2 2 23 75

No. 6 0 88 12

No. 25 98 0 2

No. 30 2 45 53

Data were expressed as % of each category of
P. mirabilis cells.

258 LU No. 30Tl2&41.7x107 B L Uf3.5X%
106 X3 heEMEER L 2. No. 1 Ti24.3%x10°
ThH-7z. Pbo k5 iR BRI LBRS
WREMEETAZ EHL E L 5 D TUT
DEBRIZB W TINLOWIRICBIT 3 ME%2 D%
BEMRHAR F~0BT & 1. '
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bbb, BENEH Tnm, REDIHHEENTH
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1A) ¥, BENEHI4—5nm, BENICHRE
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P (Fig. 1B) icRBI& s,

EEiEs% TSB 1o T 3B & HHRIC
Bl 2 BENEE BKEREEOEHAB LUK
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Yoo £ 2 100ER Y, EFHESEBREICL VA
~7e, #5R% Table 2ic/RL 72, No. 2%, 5
P BERAEEH23%, TPRESAFHEI2%T,
EBWENBEIIIFEFEICESL 72, No. 63, b
PREFEHNEEHR L&, TPREMRSF
BIIFEL o -7z, 72, No. 6i3No. 2 &
R DER L ) DREFREILED> 72, No. 25
2, 8% TPHREZRFELCEY, RBEHKH
BOREEELIREICES» -2 (Fig. 1A). No.
3013, 45%PHEHSPRELHL, RERFTHE
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Table 3 Adherence of various P. mirabilis to bladder epitherial cells of mice and rats.

Adherence to bladder epitherial cells

Strains Mouse cells Rat cells
Distribution* Mean** Distribution* Mean**
No. 0- 1 0.3 0- 2 0.6
No. 2 0-15 0.7 0- 8 1.2
No. 6 1-19 4.8 0-11 3.2
No. 25 6-145 19.1 2-108 27.1
No. 30 1- 62 17.3 1- 14 9.3

*  Distribution of adherent bacterial numbers among 20 bladder epitherial cells.
% % © Mean of adherent bacterial numbers on one bladder epitherial cell.

BT 2 REFEEIZFEICTD -7 (Fig. 1B).
72, 2%DEIZ TP RELLEA L Tz,
INLNWIZBIT2HREEERZL (Kb -7,
W NOBERICB W T E—HEIC 2RBE K
EBEATBLNR LD 72, %8B, No. 1ii#
EREEDVEIEVI0BLUTTHN, BREHICH
THHREEELEL CE> o7

Table 3 IC I3 ZEHEKDOFEL 72w 7 2B L
oy FEMREEMIEADAEEEZ E LD, »
THOBEKRICE T L BN EEABANTER
BICBARELEL2EXFAELL. BE—afla
LN DAEERBERELTEBE, BEDNIA
TICBRL (, BEFREOECVEK (No. 258
U No.30) BV TEWFEERERL 2.
FNFNOEK.RTeTAE Ty P OBEK LM
A ERICEBZRRERBD LN - 72,
B, TNLOBOMEELRUGEPIZ0.1IM =
¥ —ADEMEIT> CHHIEI Nich - 72,
Fig. 213, =7 2B EEME~EL B (EY
S p AP kN P A

BEDL £ 77— BB REICHEN 2N
2 Bz, HEHKIC B b EEE YR mMEREEE
PrickRET B2 7z, MBREEEREIZ 4°C, 20T,
VCHRIBESEMETHANL, Table 4icR& N
B¢, BEKRKRIGBEED FRICHE- 728
HEIEM OB & BEERMEBRD R 7+ VD[EA
D EEI N, i, BRSEO 4KRKIZE
HEoRilkz»RDECEELZ, No. 2 & No.
6 1HITITR—DEE R L., £ LT, BER
Mk 227 + WH5EV: No. 25& No. 30Tl

Fig. 2 Micrograph of piliated P. mirabilis ad-
herence to exfoliated mouse bladder
epitherial cell. The adherence pattern is
obtained by No. 25. Bar, 0.1mm.

EILEMRMERIC L BEERRL, ZL LTI,
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AR XN A ‘
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7V T —3, Proteus BHIBEIC BWTIZFD
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Table 4 Agglutinabilities of various P. mirabilis against the red blood cells of different animal species.

. Assay Red blood cells
Strains ¢ c)
emp. Human(O) Horse Cow Sheep Rabbit Guinea-pig Rat Mouse Goose Fowl
No. 1 4 — — — — — — _ _ ‘ _
20 - - - = - — - - — -
37 - - - - — 1+ - - 1+ 1+
No. 2 4 — — — — — — 1+ _ . _
20 - - - - - - 1+ - 1+ 1+
37 — - - 1+ - 1+ 1+ — 24+ 2+
No. 6 4 — — — — — — 14 . _ _
20 - - - - - - 1+ — 1+ 14
37 - - - 1+ - - 1+ 1+ 2+ 24
No. 25 4 — — — — - — 2+ - 3+ 3+
20 3+ 1+ 2+ 1+ 1+ 2+ 2+ 2+ 3+ 3+
37 3+ 1+ 3+ 2+ 2+ 3+ 2+ 2+ 3+ 3+
No. 30 4 — — — — — — 1+ — — —
20 2+ 1+ 24+ - - 1+ 1+ 1+ 24+ 2+
37 2+ 1+ 2+ — — 1+ 1+ 1+ 2+ 2+
= ™ Table 5 Summary of urease activity kinetics
k] of various P. mirabilis grown in media
E 3r with or without urea.
£
F=
E +urea _ o Urea+ Urea—
-~ & 2 Strains
£ % Km Vmax Km Vmax
= T
5 & No.1  19.8  0.69  20.6  0.44
§ s I No.2 201  1.67 209  0.47
5 5 B No. 6 21.2 3.58 20.2 0.49
g urea
S No. 25 22.2 1.85 22.2 0.46
£ : ' : No.30  18.4 217 202 0.47
0 10 20 30 40
urea concentration (mM)
8 T, BRERAWT, EEEHBRECETLY
g @ VT —RiEEOBIE LT 72, Fig. 312 161k
5 ot LT, REAWDEMATHEEL 72 No. 2512 513
g 57V T—XiEE E Lineweaver-Burk 7w v
£l FRI%ERL7. #EE 5% Km & Vmax 0
& ——O—+Urea Bk % Table 5 ic/RL 72 8f, BBERICBIT AR
gLl e ROFENEEBIEL ¢ Km E1218.42° 5
g / o 22.2mM DFEFICHFLE L TH ), BHHKOTL
s ol L7 . T—vIHIEE—OBEEETLLNTH BT
T o 0.2

0 0.1
1/S {urea concentration, 162 M)

Fig. 3 Urease activities of P. mirabilis (No. 25)
grown in media with and without urea
(A) and those kinetics analysis (B) .

E DA &7 572, Vmax [HIZREFEFAET T
I 72354, 0.44—0. 490EHMICH Y, B
WMk TIZIZE— DB EE R L2, LT —
YREIREFET TCTOEEVFTEINLNT,
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Fig. 4 Analysis of swarming ability and chemo-
taxis of P. mirabilis No. 25 to tissue
extracts. The tissue extracts put on ter-
minal side of medium in U-shape tube
were abbriveated as kidney (K) , ureter

(U) , spleen (S) , liver (L) , bladder
(B) and PBS (N) .

REFALAT CHEZEL L 53 Vmax o A
BEEA N, Km #FHUEE Vmax N LFIZ
BREOENEEZEZ bNLEDOTREFET TE
FLAHEICEITA 7L 7—+ Vmax D&, &
BHROEET IBEABNELEZILNDL, 7L
T —¥EEAREIT, No. 6, No. 30, No.25 No.
2, No. 1DETH -7z,

F7:, PV TP—YOREMEERE LTS
TV % 2 mg/mlo) acetohydroxamic acid!™!®
PHW & RICEREALZEAICE, No. 25
& U No. 6 CidRM#EA & BRENTERIZ &<
BEEINT, No.26B LU No. 30 Tit/hdng
BEOHRIBEINT:,

4 . P. mirabilis 7EEE & B0

P. mirabilis (3BAHMBEROF TIRIER
eEERE R H L T 5. Fig. 412 No. 250 U
FETHEHEMNERRO—BIZRL 72, #15
em® & 2 A5 F THEEHHBYMOZEIFRH LT,

B A

Table 6 Summary of chemotaxis assay of P
mirabilis to various rat tissue extracts.

Tissue extracts

Strains -
Bladder Ureter Kidney Liver Spleen
No. 1 - - - - -
No. 2 - - - - -
No. 6 - + - - -
No. 25 - + + - -
No. 30 + + + - -

* : Chemotaxis to rat tissue extracts was measured by U
-tube method.

% % | Concentration of tissue extracts adjusted to 0.4 mg/

ml and 0.1 ml of each used chemotaxis experiments.
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BwTEBZEENT.
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b W RET LREOERE T, #
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BB & BEA~D AT EI N LD TH
DEATRPIC I EE N EETH 5 I & 15
LT3, RERICBWTIZ, REXREEREZ A
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THEMEIBEINS, ZNZ ki, P. mirabilis
IEEECERBREIEIT R LTIk
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UfF Table 5 D#EREFHET 2 it VHLrT
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EAEDTEMER TH ) BRMAET coBELE
BB b Nk -7z, 7L T —EHIRERIEFIC
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hydroxamic acid ?{EAER S T IRBENERK
HE L B L 72 = &% Griffith and Musher
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HENIEHELEED LEREICRIBEND
Helicobacter pylori iI2B W T LRI N T W
5. Hazell%*92Vi, K@ 7L 7—¥ & HLE
BELOBELEFAL Tw5, L LEERC
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WiETTHB bbb T, BEIBREL
Rl X, BMEAENZOROFHRICHE-
RHEDOBRBADTEAD D izt EZ N5,
F7:, No. 1B LU No. 20k 5icwThndbiF
BT A F 72 2GS I L TOIRED
BEAFROLN o7z,
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Analysis of pathogenic factors of Proteus mirabilis isolated
from urinary tract infection
Katsuhisa MUROTANI
Department of Microbiology,
Okayama University Medical School,
Okayama 700, Japan

(Director : Prof. Y. Kanemasa)

Proteus mirabilis has several pathogenic factors such as adherent ability to urinary tract
epitherial cells, urease, motility and resistance to urine. The pathogenic activities of clinically
isolated P. mirabilis were analyzed. Higher pathogenic strains (No. 25 and No. 30) which had
morphologically different pili but had a higher density of pili showed strong adherént activity
to bladder epithelial cells of mouse and rat. These strains also showed a clear chemotaxis to
urinary tract tissue extracts. These findings indicate that the combination of adherent,
chemotaxis and urease activities is essential for causing of tipical kidney infection by P.

mirabilis.



