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In this study, we could successfully cause both mild and severe forms of
infection in hamsters using Leptospira interrogans strain L495. The comparison of the two models
suggests that the delay in the acute phase of antibody titers is associated with acute kidney injury

and survival, and may be one of the factors determining the severity of the disease. Analysis of
the kidneys of the mild disease model showed that the tubular damage that occurred during the acute
phase persists during the chronic phase, causing chronic kidney injury. It was suggested that
leptospirosis may be a contributing factor to chronic renal failure in the tropics. Furthermore, the
gastrointestinal lesions of leptospirosis were reported, indicating that stool may be a possible

source of infection.



B X C—19. F—19—1, Z—19 (Jtm)

1. WFERLE 4P O &

L7 b AT ERIYEL, WEMEL 7 N AT (Leptospira interrogans 72 9FE)IZ > Tl Z
HNERAGBBYYE TH Y AP TILS BAEL TS, B MIBIT D LT R AE T RBYYEDEM
Hd, BN, FEIE. 9. AR e EOIERRMREERGBE R L, A TNV EomofdE
AR ORISR RS AN H D, VN AT RBYYEDORKER 3L, BIEICE EFE D | FIiE
HME2RCTRRKIBET 5 & SNH, —HIEEE( L, ik, Bi&. Mt oZiEissrez LT
FRICE D, HFCTHER 30~50 HAAEEL L T2 EHERI S, RRICEEE O fifith i 2 R 3R] T
ITFETEHN 0% %2 5D, EDOX D RIFIETEIELT D D0, Z AU D 5 E AR O FIA 1
DM T D DDNIARTEMRH STV,

B x L. Leptospira interrogans serovar Manilae L1495 #k23, ANTIZHICTH BREEEE L8
IR 2 N DA — TS 5 & I RERYYE 2l Z 37208, 100 HRREERSSE L7 RIIEG Rk %
INAAB TS D & YT U TR E D R E O JRME R EEERITEZ T o0
BB T D22 AL, WEOEWEZHLNITH-O0EMET VICHATIZ L& L

—o

2. e B

AWFZETIE, BRI Tl Z 2 BIER T T L & | RIS ERERY CE Z 28BYER £ T LI
DUNT, o BREAR 7 ORI MR AL RO AL, RO 5040 & b+ 5 2 & CHEIE(L A i 2 9
IR Z2FETHZ &2 BT,

3. WO Hk

(1) HEMET L, BERNET VOMER

Leptospira interrogans serovar Manilae L4956 FRIZFEEEER KAMAEY S THF IV TWAHHE
BREH U=, BRI AL AZ —OB @) 5438t . STAFF (sulfamethoxazole, trimethoprim,
amphotericin B, fosfomycin and 5-fluorouracil)&A =/ K 7ECHEC 1 BN ERERE L, =
b 7RSIk T, IR CRE L BARMER RS LT,

YL BRI 4 B A A DT )T N AZ—|Z, BRE LA O L495 BROE# % PBS T 1
X10MZAHAR L. ARIBNANCRR R S o, B Lo A AZ—3 1 B 1 EIEIE & REHE
ATV, RE LT FARA b (10%2L OB, IHFEPEOIRT, Bl A0 E) 272
U7 Rp R CHRSE &Il U, ZEMENG I CRESIEE AT o 1o, LHIEORE, BRIl U, (fyF 2 P rofs
. IR L, a2 L, 437 KL AT LT e RCTEER, X7 7 4
AR L, MERRRO IR RAT I LT,

(2) PG E D LT N AY T O

LD FIETHEE LRI LT, — kUKL U350 Manilae PUfiifF,. —IRPUKRIT Alexa
Fluor 488 ¥ XHU7 ¥ IgG Hifk (Life Technologies) ZMiH LT, L7 F AV T 2185 L7,

12213 vS120-L100-FL (0lympus) Zfii i L 7=,

(3) Microscopic agglutination test (MAT)IZ X & fiGHLAAROHIE

JEYL UTo s DA X — DL OHUAAM 2 MAT THRIE L7z, MAT 1L WHO D FIEICHEL CTiTo 70, B
PEATR L 72 175 & #53% L2 L495 BROZETE LR L, 500Lh L OB DB 2 /s - AR i & 41
Al & U CRLER L 7o, APRRAEEE 160 (5L EOHuiffii 27~ L7256 % MAT Bk &l L 72,

(4) &Y~ DA — DG E RIS DOFRMT

Leptospira interrogans serovar Manilae L495 £k 1X10* cells & 4 BEAAD LU T A
AR — DA KEBNBNZ B FHEAE U7, Y% 7, 8,9 H BIZ4 2-4 L9 2 % bl IR, ~ XU
VOB KT i - EwRE . WHALE (BB 22— & U CmEMICHI Le, B A
Tl UTCZER, FIlG. B, fBAE S lem T0810 B | Efl 5 mICOIBH L, BB WA % PBS
TYEE LTI L, STAFF &4 2L b 7RG CIRAMINEE R 21T - 72, NEM ZVEEbRE LT
BT LR TRE DT A AL, RS E 21T o7, 30° C T4 BEICHIZY 1~
FaX—hL, VT FRAEYT OO EIIAEE LB AR EBE T CEEBERI L L
WX VR LT, F72, BT 7 SIXBNOREEAMENTH & LTZEiG. B, B, G
Z4 lem $OUJV LY | EERICHEBHEBRGI T 2 /BB L, HE Yefa, s teta 217 o 70, &
Gun B 2 Z =D 6 2em PAN OFERFPIZ HELELRT O B AMFLE L 7255812138 L | PBS (2
RS, [FIERICER A AIRES B 21T o 72,

4. HFIERE

(1) L495 BRIEY:IC X 2 EERE 7L L BYERE T L DIVER

A 1 AR CEREIS I~ EF WA 2Y) D Leptospira interrogans 1495 #k% 4 WA A D
VU T UNEBAS —IZ X0 R R S D b, Gk 6 HE NS 10 H BIZT THRSEIRRE & 72
DRI U, AEFERIT 9.3%(4/43) ThH-o 7o, BHLIRREZ R LKA fiFs4 25 &, 9T
HOH, I, BFHMAERD B, B FOEER L T N A Y T (U A JLIR) S LR A



~LTo,

WIZa) b 7 CToOREEYBN 1,2,3,4,7 » A LFNENE/2D Leptospira interrogans
L495 ¥k % 4 Wl A A D) T B AZ —IZ 1 X 10 R BUR Y S8 AEFERA i U, 5548 1, 2
b A OE TSN L /e >7-— T, 3,4,7 » H

DB EERE Lo~ L A X —{F 60-80%234E1F L7 (K 100
Do AfFELIZ AL RAZ—15 LI, 10 P ZAtEiic— 90 -
EIEDRTER D 2R L, 15 EF S THERYE 15 HED g 5 ]
MvabeE7 CRET D PUREEAEDHER ST, 60
F72. 86.7%(13/15) T, BIRICHEAERE L Tz, 50 1
ui#%lﬁmﬁiﬁﬁ27ﬂiffﬁméﬁék - ]
NIRRT D IRIENED & < L BOAERY 72 E TR R 20
YT —H T HES r AU LTS L — 10
M PEDRE A ORIZEIE L, Bl T OREREICE PP YRR E R R T
17T HEIEREGL DOIREZ R T Z LN bho T, Days post infection

Z D X D ITFIER 2N PESE 2R AR & ERERY ;

EFL RIS B b OOAEREOO b gl D L HOARORIED 145 RO A
YUIBAT LR 2 BUER T L & LT, B Ofift R Z—ITxd 2RREDEL
WZHW,

7 months

3 months

4 months

Survival rate (%)

1 month months

(2) HEEMET L EBYER T T L ORMEIRRED ik

FIERE TV EBIERIE T DN T, AERICERIM 21TV, g 7 U7 F U & MAT i % ik
L7z, AMHomE s V7 F = AEITEEMET LV THEICE (p=0.006) , AMEREEEZRL
Tz, BEIERIET L (n=16) 139 T MAT B&ME (160 f5K05) THh - 7203, BIERIET /L (n=h) 1%
JT MAT B2 7 L7z (640-2560 i), BPEHOFURMG O LF2S, APEREE, A7 R
LTEY, BIELERD DHRF-0O—>Th D AR RIE Sz,

(3)  HIERET L ORI ORI T D B IR DA & IR

FIERE T /LICHBW T, BIITWIRAICEY 7 B A L v AR A2 R L, 9 B BIZIiZOE AMED
ML 27~ U7z, SRl Yy éfmﬁﬁﬁW®V7bXt?i%%@mbtk 5 mm7aa;
VD BRSBTS L TR b, BRI EIC ICIFE L, FFIC o CHEMT
6%%ﬁﬁ%ﬂtﬁ%&ﬁﬁuW%iOOEEF“ﬂ@£¢®fF®*fﬁ@&ﬁbmb%ﬂ
I EROEFEIIA &0 TldZeh o 72, RERIRE L OURME ERITR7Zn Tz, Y9 HH Tl

FlglrmEoims ~ L TRY , BEEFIOE AT LT, _ﬂ%mﬂﬁﬁb% HEMNE

TINZBWTEAEH ORI TIX, MATHICERE SN ZEHENFEICB W TEITHE L TAN
U %m:~ﬁbf.&tﬂﬁu%0)ﬁjﬁﬁié’ﬂg§m:;D%iﬁ%ﬁﬁﬁﬁ%%%f_ﬁ Lo,

(4)  EFERE T L ORIEHI ORI IS 1 2 B RO 5310 & BRI AL

BYEME 71T DM (YL 16 B B LUK OB gL, AIRAYIC 3R S e, Rifiic
iF)ﬂ&*f%@%%ﬁbwh&)%ﬂto n‘ﬁfﬁk%ﬁ’]  BUBIZBRR O JRANE ZEMEDN TR0 DAL, IEH IR &
DEEFUIARRTH - 7, ZAEEBHE i)//\fj? TR A e =K 0D H 2 B 0D IR i il i 703 L &
VTS G PERITRERR S 72 o 710 B O LT kAT RO ITRME ZEME O oA &
LT, SRR B 00 B2 2 AR % P RS T 5 L | VBN M B B
DR 2707 T RE OZEMEOFINIIZ(LICZ Lo 7o, Bk 28 H AL TIZ—HD IR
HE IR AR DN (S AT DT AR b iz, THEOFTRN G S BB I BRI 5y
A L7 RS RS 2 BT U, AR ME o0 JRANE ZEME O #DH 2 IR &0 T 2 ATREMEANVRIR STz,

(5) WHEMEF BT DRSO i
BHREREL LT NAE T OO0 K _os) . _ 038 ]

B2 00 B Bal L 0 Rl
BIEHET LD D b RMEERSE  foer 1 foal - :
ETHHIEEMmME 7 VT F ENE C’“g: ) _(s=078.p=001) So0s | (1s=043,p=0.16)
< 72 BN 83 BT (rs=0. T8, O I S L.
p=0.01), —5 T, BN OLIEMML  ° os . Hw

|

R OFREE SR, BN AR, R4 ?;ow1 3
i;&k[ﬁl(ﬁy ]/779::/1ﬁ<1:0)ﬁ?ﬁa:ﬁ 302“‘ . R 9 02!
ﬁfcﬁ%’éﬁ ﬁrﬁ \iwuy)%ﬂfii))’)f:( 301}‘ @m-

£015 015 ¢
o o
2) 0.05 (s =018, p = 0.64) 003 1 (rs =0073, p = 0.88)
° 10 102 10° 10 10° 10 107 1 10 102 1Cl3 104 10° 105 10
- % o 0 — =tV live leptospires in kidney (cells/g) live leptospires in urine (cells/ml)
ZORRNS VT B AE T RGED

BN W TR E DL E & 2 L7 R T RTR B o B R E IC b
Wi B K T3 SRS S5 DR IE T d =

D ekE 2 bhCh R osm 2RT



EELZLVY I\X v 7B MR LT RIEORRE DR GIIZ LW ERB L E o
710 J:Jir L7 & 902, B o RME FZMEORE L, SEMICBBICom L7 h AT 0k
EiZ J:ofﬂ%io’(b‘é ENTREND, ZD7D, YR OE KRR AT 52 &
i BNE~DOERDOBITERI< Z & T, [MEREEICBRERELE T2 b2 T TE 5]

RMENH Y . FH2W, BHREOEEMEN R S 7 (K 3)

iﬁib\ (1)-5B) DAEIZL. PLoS Neglected Tropical Disease FEIC#FE L. ##k X 7= Maruoka
T, Nikaido Y, Miyahara S, Katafuchi E, Inamasu Y, Ogawa M, Fukuda K, Nakayama T,
Horishita T, Saito M. Correlation between renal distribution of leptospires during the
acute phase and chronic renal dysfunction in a hamster model of infection with
Leptospira interrogans. PLoS Negl Trop Dis. 2021 Jun 18;15(6) :e0009410. ),

acute phase (-13 dpi) chronic phase (14 dpi -)
Leptospira
renal distribution
dysfunction | in the kidney
death interstitium
L. interrogans serovar Manilae The area of
strain UP-MMC-SM negative MAT ‘ | 2 very wide renal tubular- the presence of
1x10*cells s.c - & (t dysfunction interstitial Leptospira
W nephritis in the proximal tube
“ 3 wide «
wide
survival ’)() | — \ l =65 Leptospira (+)
| 5
\ “ . II'€ i 1/ < proximal tubular lumen
positive MAT 7
> > ( Leptospira (-)
renal dysfunction % il
—
severe mild

K 38 L7 RMRYIEYC L B BEELEEDOSHROBG

(6) FEIERET VACIIT D LEZ & AE R ~D LB O P
ﬁﬁﬁ'J‘ET/V’C#FﬁﬁE%/T U 7= ERCiE, WIRAICZENG, RIIESBEE 72 380K &2 s LTz, [RIBALIAE
MEFEI RIS N o i 2 7R U7e 28 AR BRI I TR S v TR EMERIE DO P RITZ Lo Tz,
E BE NP IMES TRIT A O NT, BN CIIAERHEE SN, V7 N AE T OARENZE
~fEMRER A, NEW . (52O 0B S AvTc, et et CEIRZ IR 2 & . Ml k)
6J:EZ WIS CTEMRA L, ERHIaR %28 > THEANCHE TV S FT RS BTz,
ZOXI7 VT FAE T OHEALEREICON TR EICHEN 2, V7 MAEZIERE TH
B 5 MRS OTHLEE R DR RE Eﬁﬁﬁ)ﬁ"éfﬁ%&f&)%ﬁfﬁﬁﬁb?%& F7z. THVE CREEWY
MOHRIESND RDERBGIREEZE Z LN TR, SRIOERENOELREIEIRE 2D 55 2
ERONY | REEOMEIZKHT DRGSR NEE LB 2 BT,
iﬂ&(@@W@i\mwwml%m%m%mﬁﬂ&%b\%ﬁéﬂk@mme,M@MOK
Miyahara S, Maruoka T, Takigawa T, Ogawa M, Nakayama T, Harada M, Saito M. Dissemination
of Leptospira into the intestinal tract resulting in fecal excretion in a hamster model
of subcutaneous infection with Leptospira interrogans. Microb Pathog. 2022
Apr;165:105481. ),

(1) BYER & EIER 2 05 1T D B RIR - DT

JRREDEWE H 72 O T EHRDOREFIZON T, FEEMIMN R < 22129 - T, BIEM Z R4 EKD
BIENEINT 2 2 LR & T, T EIIRTEE & RIIE R C, B CoHRE RS L 0=
0 =—@OFRE%ED in vitro TOFRIMZ MG L7z, WGk L7-# BV T, 2 FRICAEERZER
R T, in vivo TORFEMEOEWIIFREDEVNCESG T 25 EE X 57z, KRIZ, in vivo T
DIFFE % 53T D R BEENICFET D0, BRI ﬁﬁ#é#ﬁNétw R & R
MR 2N hhsE B+ LT EIR ORI 1T T, B DA Ao CTHfET 5
FERAIT 72, FER L LT, B L 51 %@LTW%E@T%&%W”®ﬁE RTZ
L. F MRS RN SRR ORE BB L & ISR D ERIER OFNIEE R T BLIS 0
BENTZ, ZORRENS | BEEMMOENTH 720 SNDEIRINRT DOEWDHEEZ RO 5 Al HE

MEPNRE ST, ZAUSEE(LZ 72 TR OMHO 7O OEELRMELTH VD | 51% LT 2
TV,



4 4 0 2

Inamasu Yoshinori Nikaido Yasuhiko Miyahara Satoshi Maruoka Tsukasa Takigawa Tomoya Ogawa 165
Midori Nakayama Toshiyuki Harada Masaru Saito Mitsumasa
Dissemination of Leptospira into the intestinal tract resulting in fecal excretion in a hamster 2022

model of subcutaneous infection with Leptospira interrogans

Microbial Pathogenesis

105481 105481

DOl
10.1016/j .micpath.2022.105481

Maruoka Tsukasa Nikaido Yasuhiko Miyahara Satoshi Katafuchi Eisuke Inamasu Yoshinori Ogawa 15

Midori Fukuda Kazumasa Nakayama Toshiyuki Horishita Takafumi Saito Mitsumasa

Correlation between renal distribution of leptospires during the acute phase and chronic renal 2021

dysfunction in a hamster model of infection with Leptospira interrogans

PLOS Neglected Tropical Diseases 0009410
DOl

10.1371/journal .pntd.0009410

Oyamada Yuji Ozuru Ryo Masuzawa Toshiyuki Miyahara Satoshi Nikaido Yasuhiko Obata Fumiko 16

Saito Mitsumasa Villanueva Sharon Yvette Angelina M. Fujii Jun

A machine learning model of microscopic agglutination test for diagnosis of leptospirosis 2021

PLOS ONE e0259907
DOl

10.1371/journal .pone.0259907

Honda Yuto Ichikawa Ryosuke Choi Yong Joon Murakami Kensuke Takahashi Kazuhiro Noda 61

Toshihiko Sawada Kazuaki Ishii Hiromu Machida Katsuyuki Ito Hiroyuki Miyahara Satoshi

Nikaido Yasuhiko Saito Mitsumasa

Detection system for Legionella bacteria using photogate-type optical sensor 2022

Japanese Journal of Applied Physics

SD1010 SD1010

DOl
10.35848/1347-4065/ac5a25




94

2021

, , , , , , Sharon Y. A. M. Villanueva,

(Micropcopic Agglutination test; MAT

94

2021

94

2021

2021

2021




Yuto Honda, Yong-Joon Choi, Kensuke Murakami, Kazuhiro Takahashi, Toshihiko Noda, Kazuaki Sawada, Hiromu Ishii, Katsuyuki
Machida, Hiroyuki Ito, Satoshi Miyahara, Yasuhiko Nikaido and Mitsumasa Saito

Detection system of bacteria, Legionella by photogate type optical sensor

34th International Microprocesses and Nanotechnology Conference (MNC 2021)

2021




