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Table I Virulence of E.coli for urinary tract infection in mice"
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No. of
dead
mice
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No. of mice

formed abscess

in kidneys

No. of

| bacteria detected

" from kidneys

0/5
0/5
0/5
1/5
0/5
0/5
0/5
0/5
0/5
0/5
0./5
0/5
1/5
0/5
0/5

1/5
2/5
0/5
1/5
1/5
0/5
0/3
3/5
0/5
1/5
1/5
4/5
2/5
4/5
3/5
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1) ICR female albino mice (17+1g, n=5) were transurethrally inoculated with 0.02 ml of bacterial
suspension followed by urethral obstruction for 1lhr.

2)
3

4

days after inoculation.
Water restriction for 20 hrs before inoculation.

Positive is that abscess was formed in kidneys of mice killed at 5 to 6 days after inoculation.
Positive is that the bacteria were recovered from kidneys of dead mice and mice killed at 5 to 6
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2) K. pneumoniae ¥&Ye (Table 2)
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Table 2 Virulence of K. pneumoniae for urinary tract infection in mice"

Challenge

IVX::;: s;l;.:f; ose I\g)éagf foi_\ln?eg.f arl?slg:ss bactei\ijgl dgt;ected
(%107 CFU/mouse) mice in kidneys from kidneys

32 5 0 0/5 3
35 3 0 1/5 3
40 3 0 1/5 4
43 5 0 0/5 5
45 3 0 1/5 4
KU2 3 0 0/5 4
85 6 0 2/5 5
Free 93 5 0 0/5 5
154 5 0 1/5 4
189 5 0 3/5 5
366 7 0 1/5 2
419 5 0 3/5 3
504 3 0 0/5 5
703 4 0 0/5 5
KUs8 3 5 0,/0 5
32 5 0 1/5 5
35 8 0 1/5 4
40 3 0 1/5 5
43 5 0 1/5 5
45 3 0 1/5 5
KU2 12 0 0/5 5
85 6 0 4/5 5
Restricted® 93 5 0 0/5 5
154 5 0 4/5 5
189 9 1 3/4 5
366 7 0 2/5 3
419 5 1 3/4 5
504 8 0 1/5 5
703 4 0 2/5 4
KUS8 10 5 0,/0 5

1) ICR female albino mice (17+1g, n=>5) were transurethrally inoculated with 0.02 ml of bacterial
suspension followed by urethral obstruction for lhr.

2) Positive is that abscess was formed in kidneys of mice killed at 5 to 6 days after inoculation.

3) Positive is that the bacteria were recovered from kidneys of dead mice and mice killed at 5 to 6

days after inoculation.

4) Water restriction for 20 hrs before inoculation.
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3) S.marcescens M4 (Table 3)
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4) P aeruginosa W4e (Table 4)
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Table 3 Virulence of S.marcescens for urinary tract infection in mice"

Water Test Cheal;:(r; ae I\iloéagf { ott‘qr?\'egf art?sltc‘Zss 1 bacteg: d:{ected
intake strain (%107 CFU/mousc) mice in kldneys | “from kidneys

233 8 (] o/ 5 , 0

241 9 0 0/5 | 1

247 1 0 0/5 ‘ 1

266 28 0 0/5 = 0

270 12 0 1/5 1 2

271 32 0 1/5 | 1

273 26 0 0/5 | 0

Free 277 54 0 2/5 t 2
282 29 0 1/5 : 2

283 31 0 0/5 i 0

293 25 (] 0/5 i 0

295 27 0 /5 ; 2

308 8 0 0/5 ' 2

318 22 0 0/5 } 0

KU21 28 0 0/5 ' 4

233 3 0 0/5 } 0

241 15 0 1/5 ‘ 2

247 20 0 2/5 2

266 10 0 0/5 : 1

270 8 0 1/5 | 3

271 6 0 1/5 2

273 4 0 0/5 3

Restricted® 277 1 0 2/5 5
282 4 0 1/5 4

283 6 0 0/5 4

293 4 0 1./5 5

295 6 0 1/5 4

308 9 0 2/5 . 2

318 6 0 3/5 ot 5

KU21 13 0 2/5 1 5

1) ICR female albino mice (17+1g, n=>5) were transurethrally inoculated with 0.02 ml of bacterial
suspension followed by urethral obstruction for 1hr.

2) Positive is that abscess was formed in kidneys of mice killed at 5 to 6 days after moculatxon

3) Positive is that the bacteria were recovered from kidneys of dead mice and mice killed at 5 to 6

days after inoculation.

4) Water restriction for 20 hrs before inoculation.
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Table 4 Virulence of P.aeruginosa for urinary tract infection in mice?

I‘X:at;: s;l;-:,t, Ch?il';:: & I\fiot':.agf foyn(:'ec(;_f artr)lslggss bactet{\ilg. t_'lggccted
(x%10" CFU/mouse) mice in kidneys from kidneys

KU1 2 0 0/5 3
120 11 0 0/5 2
136 2 0 0/5 0
150 2 0 1/5 3
183 2 0 0/5 4
200 6 0 0/5 3
375 6 0 0/5 0
Free 381 1 0 2/5 4
416 6 0 2/5 3
430 3 0 0/5 3
450 4 0 3/5 4
469 2 1 2/4 4
507 8 0 0/5 2
577 2 1 1/4 3
762 3 1 2/4 i 4
KU1 4 2 2/3 : 5
120 11 2 2/3 1 4
136 ) 1 1/4 | 3
150 2 1 2/4 4
183 2 1 0/4 2
200 8 3 2/2 5
375 6 4 11 5
Restricted® 381 1 0 2/5 ! 2
416 6 0 . 3/5 ' 4
430 9 0 ' 15 i 4
450 4 0. 3/5 4
469 : 2 1 : 2/4 3
507 : . 8 ) o .|, . 2/ 3
577 2 2 . 1/3 3
762 10 2 2/3 5

1) ICR female albino mice (17+1g, n=>5) were transurethrally inoculated with 0.02 ml of bacterial
suspension 'followed by urethral obstruction for 1hr.

2) Positive is.that abscess. was formed in kidneys of mice killed at 5 to 6 days after -inoculation.

3) Positive is that the bacteria'were recovered from kldneys of dead mice and mice killed at 5 to 6

days after inoculation.
4) Water restriction for 20 hrs before moculanon
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Table 5 Virulence of bacterial species for urinary
tract infection in mice!

‘ No. of
Species? Water intake | infected® (%)
\ strains
i Fr | 40
I : l.ee ‘ 6 ( 40)
Restricted? 13 ( 87)
K oni Frec 14 ( 93)
. pneumoniac
b Restricted 15 (100)
Free 1C 7
S. marcescens .
Restricted 9 ( 60)
. 1 Frec 11 (73)
P.aeruginosa .
Restricted 13 ( 87)

1) ICR female albino mice (17+1g, n=5) were
transurcthrally inoculated with 0.02ml of bacterial
suspension (1x107 to 54 x 10" CFU/mouse) followed
by urethral obstruction for 1hr.

2) Fifteen strains of cach species were tested.

3) Bacteria were recovered from kidneys of
more than three mice per five mice.

4) Water restriction for 20hrs before inocula-
tion.
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2) MEYEOBPERUO RIS

Fig 1 12/t L11@n-0, WP E o9 2FXTo
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Y THALERUD BT K EH L 1
(Fig. 2),
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L71zo MR A e iR E IR 3 A4, |
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K. pneumoniae KU 2 §kTi2 4x10* CFU/mouse %
Wi 7By, 6 BERIE T Tz 10°~10° © A HHIER

Variation of viable cells in kidneys by challenge dose.

ICR female albino mice (17+1g, n=5) were given no water for 20hrs before transurethrally ino-
culated with 0.02 ml of bacterial suspension followed by urethral obstruction for 1hr.

Bacterial suspensions from slunt cultures were prepared by 10-fold dilution with saline.

Kidneys of mice were bacteriologically examined at 6 days after infection.

Values are mean +S.E.

E.coli KU3

| {W

t g

Viable cells in kidneys
(log,CFU Kkidneys)
>
T
T

0 Il It 1 Il 1 L 1

K.pneumoniac KU2

S.marcescens KU21 P.aceruginosa KU1

ﬁ% §}i{

1 1 Il 1

4 5 6 7 4 5 6 7

N pO—eq
T

-~p

456;8

Challenge dose (log, CFU/mouse)
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Fig.2 Viable cells in kidneys of infected mice by

urinary tract route.

ICR female albino mice (17+1g,
given no water for 20hrs before transurethrally
inoculated with 0.02ml of bacterial suspension
followed by urethral obstruction for 1 hr.

Tested strains and challenge doses are indicated
in figure.

Mice were studied at intervals from 1/4 to 14
days after infection.

Values are mean +S.E.
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7 i F BRI R IR WY E AR AR ) D Beihi L D B o B bk
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U TR R I T 2 51890 B 5 53, W & & Fhil
BERNIEE L, SO RN X 25108
LT eV =0, FiigFae LEE Ui\ BfTHRK
P T B R I TR R EM N C R 2 AT
LHFONB Y, FENMEETEEOBYY H K
WO ZENTRTHAZ EMD, 4H, bhbhuioD
Fikw At

K. pneumoniae, P.aerugi-

K. pneumoniae,
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Fig. 3 Photomicrographs of renal cortex (top) and medulla (bottom) 7 days after infection with E.
coli. Stained with hematoxylin and cosin, <66,
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Fig.4 Photomicrographs of renal cortex (top) and medulla (bottom) 3 days alier infection with K,
pneumoniae. Stained with hematoxylin and eosin. - 66,
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Fig.5 Photomicrographs of renal cortex (top) and medulla (bottom) 3 days after infection with S,
marcescens. Stained with hematoxylin and cosin. ~ 66.
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Fig.6 Photomicrographs of renal cortex (top) and medulla (hottony 4 days alter inlection with /2
aeruginosa. Stained with hematoxylin and cosin. < 66.
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FUNDAMENTAL STUDIES ON EXPERIMENTAL
URINARY TRACT INFECTION WITH VARIOUS
SPECIES OF GRAM NEGATIVE BACILLI

Yasuo Oomori, Masartosut Ocawa, SuuicHt Mivazaki and SacHiko Goro
Dcpartment of Microbiology, Toho University School of Medicine

Although various cxperimental infection model systems have been presented for cvalution of antibio-
tics, there is considered that bacterial species and strains make differences in infection ability using
varicd infection routes and varied animal specics.

In this report, wc compared infection ability of every fifteen strains of clinical isolated gram nega-
tive bacilli, E.coli, K. pneunoniae, S. marcescens and P.aeruginosa in mice experimental urinary tract
infection model to cvaluate the difficulty for establishment of infection model.

In mice groups which were allowed access to water ad lib, it appeared that strains detected from
kidneys of infected mice more than three fifth were 14 (93%) in K. pneumoniae, 11 (73%) in P.geru-
ginosa, 6 (40%) in E.coli and 1 (7%) in S.marcescens. On the other hand, in mice groups which
were restricted water intake for 20 hrs before inoculation of bacteria, that of strains wcre 15 (100%)
in K. pneumoniae, 13 (87%) in P.aeruginosa and E.coli and 9 (60%) in S.marcescens, and then
infection ability was increased.

Using every onc strain from each four bacterial specics, experimental urinary tract infections were
induced in mice. There were different variation patterns in viable cells of kidneys by infecting bacterial
strains, but gross lesion was observed at 2 to 3 days after infection. No infected bacteria were
detected from blood, lung, liver and spleen. This model was the relatively mild ascending urinary tract
infection without instance of death, consequently useful for evaluation of antibiotics on the acute stage
of that infection.



