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hERRGLTERRES A TL BN, fE T, L
pLEGZEYELT, LBEAEG OB Y ERCEERBL
5 FERRSLVWESREbR S, RABZDOROHK
EvHMEL, BAEBI2ERMNCEET S 2-bro-
noethylamine hydrobromide (BEA) * AT 7 v b I
LUBEBAYREI I HELAIR LI, ZORER
IRBENBRCHID I bET, 7y FHOELD
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1. ZREY

E 150g §iko Wistar Riff7 v + (EREWHKIE
FRFENLEA) XAV, ERPMPIERERRE
TeH%L, To/efks XO8KE & £ 7o 73, BEA
B581 1 303s X OB RR AR 5 BERIIAA K & v R BT
LTS HR Lo

2 RRYuEEkk

M B % 7 B7ED Escherichia coli C-11, Proteus
mirabilis 9' 45 X 1% Pseudomonas aeruginosa GNB-1
¥ Heart infusion broth (=, ¥ v) T1REHE,
Theh 10° fE/ml OEFHER Z BRI Thb
DEHIXVThd = v ARK L THBIECREN A
5,

3. BEA ORijLE L HfTREG

BABBELERT 50, B4 DRED BEAG
AR, RRICRTE) B% 1.0ml %, #idoks
IBRAHB LIS » + OEBRCEE LI =028
HENORA R BOKKE Y % fo BEA AUE 3 BT
BU7y FORARHIBL, EREBTIHECESR LI
Tiehb, KAHESRMEES » bk=— 7 A KB
U RERET 42— A CRA BB L DD, <7 A
RERY vF 2R T hROBRSR 1.0 ml 2ERE
MREA Lo FEADRE LA FE O AT ORI & 18

HHDOEMMBIT X » THEL, TLRERVEAZR
25 9 PERERICEGES, TR ORI &%
BOLBEFTIEd otco —H, HIRNBREITIHE
3, BB 0.5 ml ¥EBHIRNOEE LI,

4. ABEBORE

RPHp—EREC s » bEEmERL, EEMHCM
®, BELUBHEYHRR L, B 4°CREH LI’
% phosphate buffered saline (PBS, pH7.0) 5ml %
MxTHESE— L, BETELELOEEFER IVOR
BIOEEMEER LT & 4« O 7 Fk 0.5ml % eosin
methylene-blue 2X#s# (= o %) 10 ml WERL,
A8ISRS B EE R TIE Lo

5 BEEEOHER

BREEZEOHEXBFOTEHEEY ARMCERETS
LR L 5T oY S TRRCRD L TEESTBR S
hich 0% (+), BHEIRC T CTREROERL T
550 (H)EL, IBBLELKV Ok (—)TERE
Lo

6. BHmERERE

BEA B % 21E-30% 7 » tAARRIRY — ¥ (EHEIF
B wAh, BH—ERECHEREREAL o M+
REEFSE (BUN) i Uni-graph (Warnner Lab.)
AWCERL, BAEXRE (BEE/MGE)X100% &
LCHERE LI, ¥, BAGEARAIEECEL, Hema-
toxylin Eosin a1z X » TIERE Lo

B K R

1. HBkFIROHE

RRESEN T AR ETHB IR B DR R RAE RO/
YR L - THEIRB T ENMBR TS O TY, ¥
¥, BEA OBEEEACE IIFTHRKEBROEE w >
WTHER L7 (Table 1), #9 18 BERISKARHIR L3
LmER O F R FRIC 100 3 X U° 150 mg/kg © BEA
wEBRARE%, 3B BCBOLFEEEYHRE LR,
A KHRBT L TD S v MCHERY L E THFMmA
Zbh, Zhik 150mg/kg HEBRTL DKL, 0%
LEB Lo L LES kRS 2 o B Tk 150
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Table1 Effect of water deprivation on develo-
pment of papillary lesion in rats treated

Table 2 Effect of infusion amount of £, coli
suspension on induction of Pyelonephritis

with BEA in normal and BEA-treated rats
Water |[Doses ofl np ¢ Grade of gross lesion® Treatment IRfusion V:ISJI% 1)7"1:0{' (logyo [ No. wity
depriva-| BEA ©0 with BEA® | amount e pyelo-
tion (mg/kg) rats 4+ + - (ml) | kidneys | urine nerll‘)hntis/
yes® 100 7 5 2 0 yes 1.0 |8.240.2|7.4%0.1 6/6
150 7 7 0 0 0.5 |5.240.8 5.210.8 . 4/6
nod 100 | 7 0 3 4 no 1.0 | <1.0 [5.1%0.9] o
150 7 3 3 1 a. E. coli was infected retrogradely Sm

a, BEA was injected intraperitoneally 18 hrs
after deprivation of drinking water. Water
supply was started 2 hrs later.

b. Water was given freely throughout the exp-
eriment.

¢. The papillary lesion in kidneys was observed
visually 3 days after the treatment with BEA.
(—)indicates normal structure ; (+), hemor-
rhagic lesion limited to papillary tip; (H),
more extensive hemorrhagic lesion in papilla.
Numbers represent number of rats.

mg/kg O BEA 2B 5L T ZoEEERIEL D ENA
bhico LT CLBOER I BEA #5311 "EAY
ﬁﬂ: L‘fx’.o

2. BEIBEOIAKBODHR

—Hice F OBEBLAIBEANED LRT L - CRIE
THEABSZNE IR THBY, BN SER YT
CEATARRERThEGBERED LAYHET S
DT, BB rRTEBEAREYRECT5 BW
G, BEA B » M2 E. coli E# 0.5 ml ¥~ i3 %D
2EFFR LOml 2EREHCEAL, 3HECEL

Fig.1 Renal papillary lesion 2 days after the
treatment with BEA

From the left side, the photos indicate kidneys
from rats treated with 50, 100, 150 and 200 mg/kg
of BEA, respectively. It is remarkable that the
hemorrhagic lesion in the papilla is enlarged in
accordance with increasing doses of BEA and demar-
cated from viable tissue of the outer medulla,

the treatment with 150 mg/kg of BEA,

b. Viable bacteria were counted 3 days after the
infection.

¢. Abscess in renal papilla was observed visyal.
1y.

X O RAPAERE R LT (Table2),

BEA BiALE 7 » M2 1.0 ml OBEEEALLERL
Thd 10°~10° D E. coli 2VEH U Ths, 0.5ml gL
HTRREERCES S EN AL N, B@EECs,
TH RN EERENEDORIE VS DY Hot, #
7z, BEA BB » r 2 1.0 ml OBEREEALTLE
it s E coli OBMBERRDORIh o0 F2T,
LR oERMS 1.0ml OEBEBERYEA Lk,

3. BEAOHABROMR

BEA 1z & 5 BEEOBFIIFMET TREOR § fiK
Lo TRAINBEELZLRTHAI™Y, ., &
AR LW OB LM S5 - L, BEA
DEEEDORTIRIBEERHEL v &5, X2C
50, 100, 150 33X 7% 200 mg/kg » BEA Hhopgy
ﬂ:@ﬁ?‘j‘bfio

Fig.1 12 BEA 52 HEOBRME B TH 5. %
mg/kg BHEHOBRRIEEZTLIZEALELRVE
BEREHMT B @ CAREY PO L U ROS DR
AL, 200mg/kg BEFTIRHOMERELER L L

Fig. 2 Abscess in renal papilla 3 days after the
retrograde infection with E. coli

Left section represents normal control.
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Fig.3 Necrosis of epithelial cells and formation
of bacterial clusters in renal papilla 3 days
after the retrograde infection with E. coli

Necrosis affects all components of the papilla and
s demarcated from viable tissue of the outer medul-
a, The inflammatory reaction in the junction zone
s clear. (HE stain, Xx30)

WL, ZOBETCLREAECRENK IS Z LiXieh o
-, Fig. 2 13 150 mg/kg BEA MBEEC, E.coli R&%:
SREOBHEBR TH D, LiLD BEA BEEFROE
BUBIPBEETHY, REOERBLERCRF S h
o MBEMCY KERREADLVN (Fig 4, B
LR RAE L RO EESE, RETOWER, E
ERL OEROMBRRE, SRS OEMOBR L L%
BE3hi: (Fig 8),

fig.5 Physiological changes after injection of BEA
and retrograde infection with E. coli in rats

(8) .
(;0‘> Body weight changes

(ml) Urine volume
o 30F

40

-20[_

(;‘;8) Renal edema rate (mg>/dslg
80)

14 L
401

1.0}

Y e

TT T A 0 T T T
12341 63 85 107) 12 3401) 63) 85 107
Days after BEA treatment (and retrograde E.coli infection)

Rats deprived of water overnight were injected
Fntraperitoneally with 50 mg/kg (—O—), 100 mg/kg
(~2~), 150 mg/kg(—0—) or 200 mg/kg (—x—),
or saline(--@--). As indicated by the arrow in the
figure, the rats were infected with 1.0 ml of E.coli

Suspension (108 cells/ml) vig the urethra. Values
are mean of 5 rats,

Fig. 4 Normal structure of the cortex of the same
kidney indicated in Fig. 3

No affect of the abscess formed in the papilla is
observed. (HE stain, x30)

BEA# 53X E. coli BYtE DT » + DEBENWEE
% Fig.5 WiRli, BEEOHMCHE T BUN oL
7, BRER0 LA, REOHM, #AEOEIILENE
Z3hico ThbOBE{LIL E. coli DBARIE L FET
Bi#E L7- (Fig. 6), BEA o 100 mg/kg L LCRTAAEL
727y POBRIVCRPEBERIRR I BH T 107
~10% /g or ml L, LIS ZOBE R L,
200mg/kg 4 B B CIRESRHE 7 B BLATIRETRTL
7oo ¥7c 50mg/kg MEBEHTIXERND E. coli DHEFEMN
ARG THY, BEA OFi # BRIl xt BEE Tk

Fig.6 Effect of pretreatment with BEA on growth
of E.coli in kidneys and urine.
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Days after infection

Rats were infected with 1.0ml of E.coli sus-
pension (10° cells/ml) via the urethra 3 days after
treatment with 50 mg/kg (—O—), 100 mg/kg (—A
—), 150 mg/kg (—0—) and 200 mg/kg (—x—) of
BEA, or saline(--@--). Viable E.coli in kidneys
and urine were counted on the days indicated in
the figure. Values are meant S.E. of 5 rats.
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Table 3 Effect of infection routes of E. coli on
induction of pyelonephritis in BEA-
treated rats

Viable E. coli (log,o+

- No. of in.b
Infectxo:x infected S.E.)in;
routes E.coli | Kkidneys urine

intravenously | 1Xx10°% 4.4+0.9 3.240.1

All of 5 rats died
1x10° until 2 days

retrogradely 1x108 7.9+0.2 7.6+0.1

a. E. coli infected 3 days after the treatment
with 150 mg/kg of BEA.

b. Viable bacteria were counted 3 days after the
infection.

E. coli DB E Uit oo TDZ &1 BEA D
WEERVITED LR BAREYRTZ & TE
T, ¥IRBERTESL LBOMEL, L EEER ¥ TEE
L, REISBMICLER TS Z L2 TET 5, #6-TC, T
EHRTRANOEECEEY ST, RAEOEES
EEHRRTIHIIL 100~150 mg/kg © BEA D5 &
AFY L Bbhib,

4. BERBROHR

FDOEBELES L BT 57 % 1k, BEA LES
v PR IFRSV;, 1BCEEEED E. coli BEKO
BREHWRLRTY, RO 2B 1 TSEER O
¥ (3x10%cells/ml) ¥ X 0 100 25 R D 0.5 ml % B
BIRNDREHL, —ERHHEOBR LI VRFD E. coli
B & B Lt (Table 3),

E.coli BBEFWHEHELT y VX2 AKETIR &
TRC LI, EHIE, 100 A RER Y EER L 7B
THYTREAFCIHBEL T, RI0LEHET » M
TREEHL, LLCRFOEBLHALM I -
o Tiebb, BERRTRIBECRIOLEBENES »
FMETEBLTR D, BUNORBERICH T2 RELE
ORBIEADEBL THLENDHDOT, BRIUR
RIS BN E T REEK L L UIRREN N
iYL Bbhic,

5. BEEIABORIBOTE

BEA 150 mg/kg #4 3 B2, E. coli, Pr. mirabilis
B XUV Ps. aeruginosa D108 HE PFRLL, B
IVCRFOEERFEAHCHEE LI Fig 7)o

E. coliys XU Pr.mirabilis 33 B BRI RS,
BREBEKE LT plateau 12 3% L %o, Ps. aeruginosa
DHEFEIMEECHRTEETS X 5 Thoto WITh
WL Th BEA DORABI X 5T, HBEL ek
BOBREELE Ul

Fig. 7 Bacterial growth inthe urinary tract of
BEA-treated rats

E.coliC-11 Pr.mirabilis 9"

5. neruginagg
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Days after infection

The rats were infected with 1.0ml of bacterjal
suspension (10° cells/ml) via the urethra 3 days after
the treatment with 150 mg/kg of BEA. Viable bac.
teria in kidneys (—O—) and urine (--@-) were
counted on the days indicated in the figure. Values
are mean+S. E. of 5 rats.

% ®

EEETVEMIER O BOIERAD7 v —5T)
5o ERMWETEL TN F BEBRAOBELERLE
B & UCRRERRE, R0, REhE, waBrin
AR Eh, BT FOBETAYELLE
BL 5 5FERFNVRITHEILIR TV 5, LbL, HitH
DBEPHE, FEFIDA 7 ) —= v i ¥ okiokk
REZEOBHREYETH =T ABYYRBCSRERT
DBENRDD, TOZ EhbbhbhiisEEEELD
FHRETTH 5 FHE 2 RINGCEET5 BEA #F
BEERETABYIERDI-HOFMLEL LTERALYA
NENRED BRI TERNET 210

BEA 3BAEEXPLIEE L, TOBERFRL
NWEDRAECKTH B LELL h T 5",
CUPPAGE 5!'® M7 BB CiL B REEL
BAROEMBEIEL BEA 5 3 A% 2L dH(E
B, ZOMKEE I outer medulla i b cortex ILE
WA TIRAEDLRIEVE ShTW3, bhbhil
ho BEA o#ttic#EE LT, BEBAEF RO
B L LT BEA %5BRLI-H, SEOERTIRT b
E.coli, LfTRPORTBEBLET VEWLERT?
40 BEA ZEi 150 mg/kg THY, RERHD
DEBEAREK L VRY, BECHEEALRIE
5B LR Libite & OHETILEHFHIEE
T, EHEOAT Y FRPR, Sbke toEERE
DEREPER IR ERTH L, TUprETIRA
DEBRREEbh B,

—F, =VAD L > Bk A s BACRERK
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GRLNBETH Y, BRE THIELEY (3= y A% AT
BEA OFiME & MITREDOE B RTEEFL~Y AD
FRERH LT B, TORRS e F OBHEELOD
FhERERN ETRRTHHEECMITRE DL HH
RE~ORELYERTHELTLIBETE X2V
bhbhDEBRRER (Table 3) Tk E. coli DERFK
YEBROCRETHE, Ty M3 2 AL TIE
Lite Thit® - REREGDRBEEDEN L5 = &
d, 2HHRENFERLEL OIS, Elodicdiz
BERBRARR LK TILE - RERTOREED
WRIAESTHD, TORENEERIEGETAE
BBHLTie LA oT, BIRPRGSAEER O
BYEBELTAREROBREDHRRPTERDOAZ ) —=
YIDRARITEL L Bbhb,

bhbhizB 7 BEA finE, ETRBPORT LT
R LEBEBRS v b2 F OBRESHE O LB
KAWT\W B, E. coli 2 Pr. mivabilis & e U 1= 4
B BARE LI RPOE BRI 2 ~ 3 B#iTikplateau
KETHOT, ToRMCiEREREL, REDHR
BEDHR)RHBE LTV, RABOBAREES Y
B oL bWELFEIFETH »7c0 & O BUN,
BEER, RRiLLLEZLEHNZL NSO THER
WD 55, Linl, B2 ZRBEECHITSIEE
“ChHY, & BEA HEREBTHEMT 5 - H T,
‘BEA RBORBOHECL Y ¥ B, LM oT, #hE
WERXT y VEBYE L\ WERRISELE L B,
=l EREBRCY o TUERLABRBLETAT
NEECARCHR S hc BT R 4 ~5 BETE
OBFRREL, *0F FHEThE, BRI R RA
BB TRECETRTSM, 7~8 AR B HE
TRERLT, ¥HUEDT » M T, Fie, B
REBHIER3~5 BT 10'~10° KT 5o = D
Bike rOSUBEBLBYER TS L 0TIV,
bhbhOEBRRIHECBEBLLREL > 5 LT,
BEERDE DT, RO BIICIE U CEYEEY
BNIBRAERCBAGEEE L IsE L T2 BEBL
DEBHORE (L RFEFHOBRBHROBRN) Wik h
Rlresfrrzr 2,

® B

BEM BEA £\, HL Ty FOBEBLETTA
®fF Lio BEA 0F @R (150 mg/kg) 13 B LI
K BRMCEE Lty Dk 575y M E. coli,
Pr.mirbilis 3%\ g Ps. aeruginosa OB (#10%E/
mD1O0ml ¥ EREBCEATS &, BECBEHLY
RELTeo BEA E MBS » F CIRABEORS AT » T
SRIELIed »72 ¥4, BEA LB 5 » b ICHERS:

®T5 &, BIEMMNE  MIERCK T3 REEOMABE
gt hic, BEA DR B L LTRGPRAE R
BOBRBRET VL, HEOEET, BECBETL
HRIELZDBDT, SROUHHLELTHHEHR O A
7)) —= v RERGREOICERRERET AL LT
bhb,
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A NEW AND SIMPLE EXPERIMENTAL
PYELONEPHRITIS MODEL IN RATS

Suuzo MaTsusara, Hisao Enpo, Rikio Nixkr,
Harukt Ocawa and Kenjiro Kovama
Research Laboratories, Chugai Pharmaceutical Co., Ltd.

Acute pyelonephritis was induced by retrograde bacterial infection in female rats treated with a
renal toxic agent, 2-bromoethylamine hydrobromide (BEA). The necrotic lesion was developed excly-
sively in renal papilla when the dehydrated rats were treated intraperitoneally (ip) with 100 to 150
mg/kg of BEA, but the cortex area of the kidneys was histopathologically normal. Three days after
the treatment, the rats were infused retrogradely 1.0 ml of suspension (10° bacteria/ml) of Escherichia
coli, Proteus mirabilis or Pseudomonas aeruginosa via the urethra. Maximum growth of the micro-
organisms was observed in kidneys and bladder urine 3 to 5 days after the infection, but the bacteria
were not detected in sera, spleens and lebers of same rats. The observation that the focus formation
localized in the renal pelvis was confirmed histopathologically. No renal infection occurred in intact
rats without BEA treatment. This model is useful for the study of renal infection and for the thera-
peutic evaluation of antimicrobial agents, because it is technically simple and rerpoducible in establi-
shment of pyelonephritis.



