FERRPANERE 5545, p.1-7, 2004)

E2EMEFFORNS PCRICK VKR ENE
L7 b AES DNA &MiEHik & DREE

BIIGRIER - B EZ - KAWL -
ST - RO CAH - HimsafR - ISR =
(RENBERIRE - BEHHERENMR)

FHI5E S H10H =

L )

FDRFPOL T M ALY T DNA % PCRIZL DL, MEROTAKOHER & OME 2 /e L7z, s
NTwv5 1 ERRBOERBME R UE»SEA 1 B L REFRILL, V7 FAETOMETAOHIE &
REDL T M ZAE S DNA @ PCRIZ X B8, M s ROE[LFHRAE L IRILEDOHFER 1T o 720 HILFR
HETIRECIZEEEIROONT, RILEBEOHERTOLL 7 M AY I OFKIIFERTE Ry o 72085, MEPUE
(2 75, RO PCREEIL 6HEMPHHETH -7,

ROV 7 A¥ 5 DNABH B X CILEREOBEICOWTE, FiiEL 7 b ALY TIN5
EEIZODRPIZL T MNAE T BRI, BEERICR B LR ST, T, METROL T N A THUE
PR E T, FORPIZL T M AY S DNADPCRIZCE o THHEB ENZF 08D 6N, 2D,
FAZBITH LT P AY T EIERNOBEIE, MFEEROBIELIRFOL T FAYT DNADPCRIZES
BIEDIEHAPREDFETHH EER BN,

X¥—TJ—FR: L7 ARYF, 4, PCR, &, W&

i

L7 MAYTEIR, A¥UA—FF (Spirochactaceae)
VT FAETRBIZET2WENEL T MAET (Leptospira
interrogans) DEGZ L o THIET 5, HEFRFIZIA
CamLAN KB B K TolEREED
B REGE E & e B B S NEIERGSR O O
EDOTH b, BYHRIIBEFYOIR, HRINTK,
HBHVITEREF ORI ANCREERL, $5
VIZENE L L AH B RFRICH A L7 & SRR T B,
FomEOREMEIF, KICH~EHIZHZY,
ANRRKER EOBRFIZEETH 5D (9, 11, 12, 14],

etk 4 — 6 HM ORI 2Tl cHam L,
F1EAML 7 N 2T MERR o M5 L7 b
AYTHHERT B 2 AHICRIBE AR S5 &
IRY, £D3 — 4EBR IR RS IES
B OIEYHET —28HEII AL L LT P ALY TR
WRAE BRI ORI FRRIZEE L, IR ICHRES

il

N5 [6, 10], 1BMEGEIIERE, RESBRICIRE
L, BRFTROGEIC»D DS T A ZiHE L 72
BWIEYD, L7 P AYSIZREIREL o 28
A HEE s B 55, PEET 2EIEIE RS S [11].

L7 MAYSEOZWIL, MEYUERNE (4R
EHIED:, ELISA W), WA, BEEEERE, T
VEy MNEERNSERE L S H S (6], TR
EOEFTE LT, iFL 7 b A IHiko FREIZIE
MEGARE T 4 — 6 HEU L2 ET 4720 [4,
6], FNIYHURITIEL T P AETITEEL T T
SPURRBEE 3 5w, $72, LT P ALY TICREK
g LB iR S OB L 7 N A I AL
T THMFBREN LHE L 2WEEDLH 5 [13],
5, MEPEPBHTHoTHI LT PAETH
FHE OB MOKZIITE RV, HIHFOb DL
BT a3 o0 FEOHEE LTI, #R2E5
eOEGAR E A EL, BB 25 (6]
—7F, PCRIZEBREFL T I AE T DNA O



2 FAGRIED - 88 E - KOGWIL - 84T - L CAh - Hinwk -

H TR =R

i, OV 7 P AE T OMEIED FA$ 5 DRTcR
FL 7 P AET DNA 2§52 L1128 ) Bz
[iARe CTh s &, OFERLBEIEL, 2o
HEICET AP ECI L2 EOEHSH D, A
(4, 8], 4 [15], K [3] THE I TWwE,
REFFEAI ST 2 BEFMEE O 1 ERR
DFHFIZOPVTL 7 M A T METUEREIE &, R
T AL 7 b AE T DNA @ PCR WA % i
LTATH) 2 &2k b, Mgk L IRFOE OB %
RO TER L7,

M EHiE

1.8 %

BMEREN TV EEMEFO 1 EREHO T4
(ME135H, HE1SE) 14BHZ 72, 1999466 A0 5
2,000 3 HE ToOMIZEA 1 [EIEERER OB,
i, FEEAT, L7 N AE S MERAE, PCR
WX BRHPL T N AY S DNA #, FREA, MK
FRAT A R L 72, FRIMIZ10 ml VRS & 18G D4
#rxHv, EEREVI0Oml 257, /2, FHT
AT =T VICEARRIIRELROT, Mid~y -
VEIZEDEEERE LAY v YIS0 ml FREL
L7228, &3 oml ToEEL» -7, HEiC
BOTLMEE RO FETRRTEETH - 72,

2. L7 MAESOBEAZE

LT MR OMRERIZEIDTOL ) I/ER L
72 ML A L7 I Korthof ARSE # %2 H W 72,
3, Korthof 227N 2 WHEIME %14 720,
L7 N AESHURDEIETH B OFIRILE ~ /31
CIMEGHERCERIM L 72, 3000 rpm, 1545 & L
SR ATVIGE % 5 L 72, MiE & Korthof WA
Hzl D 10HE5TREL, IN H.SO, T pH
52IZFHEE L7z, 2 ORATE %68 —T0C DK H
T 2 bR L CIE@EIL L, 3500 rpm, 1545
L EE R AT BIE A ERELL 720 LiE 134 NaOH i
TpH72—TAZHHE LR, FMEHE~AT/ 0L
v (FIGAMEETEE) % RiE100 ml 12K L4905 g N
ZHM LTz, AR 7 1 V% — (Millex-HA 0.45
¢ m : Millipore) Z# L, WHERE7 1 V45—
(Millex-GS 0.22 » m : Millipore) % # L 10ml &
Korthof @AM A o 72 BE I Iml ¥ 2o8F
B E L7,

Korthof Hi#ldZH K 1L IZFE Y XT b 08¢,

NaCll.4 g, NaHCO;0.02g, KCl10.04g, Na:HP
O, 1.96 g DJEIZHEH L, KH.PO,0.18g Z N2 T
pH 741Z3% L 72, #BE IC10ml 9 2o00F L,
F—= b7 L—=7T121TC, 205 FIMERKEE L 720

3. MAEEE

~A 7y Ay —=T L= D% well (FL) 12
Korthof Vi fAE #2501 1 §721EAT Ao KRICHR
MiFZE 1O well I210 1IN, AEZ L CEF
L72BZ2D10u] 2B wel ITEAZEED BT, &
B well XX CRMLAR104]1 235CTH, LT
MAYE RS0 u 1 % 4 well IR %, Korthof
RS0 & L7 b AE T HEEWB0 11 2IEA
L7zwell xfBiE 556, 7L — MEIFFNICEREL
TR L7728, BRBIEDZDICEHEZ DR,
3JTCTIWMA v Fax—F L7, HEIMEL R
ML T well 233 E LT, Swell 225804
BETHZ 1WEDATA FHT A LICEY, B IE
EIZ LD 10065 THMm L, 1 I 5 Ll LR E
EDRROONLEE, HANVIFERE A NG L
NTE LD EEREEEHEL, IEOKSA
UNDPL R C IR TR DYt 7 K N el M BT A G S
FLTWAL T MAYTD § FEHDIMER! Autumnalis,
Hebdomadis, Australis, Icterohaemorrhagiae, Canicola,
Hardjo, Pomona Z#iJE & L THW 72,

4. PCRIZEBRFL T MZXES DNA O&H
(1) L7 s Z¥ T DNA Ot 7 [5, 7, 8, 15
10— 15 ml @ JR % 3,000 rpm T 1555 L4 BE L 72
B, REEWBIEY TR LB E SR Y - L
Ny MTHRGIRE L7z, IEICEAED10ml 127k
L X R AR KR IR L2, &%
PREEISmMmIOTA 7 0F 2 -7, 5CT
6,400 rpm (3,000 X g) T 1045 ¥ K= 078 L -
BEBRE L, ILEICEED 10011285 X912
B ESR H AR KT INZ TS RML 2%, HE0S5
mlDOvA70F2—-7IZANL 7 M AES DNA
T A7201299C T MmB L L7z, L
N Z ¥ DNA 13 —20CTHRIEL 72

(@) PCR RGEHEDIERL

L7 b A¥ T DNA BEE10 112, 10f% PCR #%
10 1, 10mM dNTP Mixture 8 1, 5U/ x 1
Taq DNA Polymerase 0.5 1, G:& G: primer [8]
260 pM (DLE EiEE), 2BEKe62u1 %02



JRHEL 7 M A ¥ S DNA @ PCR 2L AR 3

TEETIOnl L Lz She, AEOSml D<A
ryuFa—7128 Y, DNA BIFRERICegE [
ClzDIZI AT A AL (SIGMA) %501 ERE L
720

G primer &, JE{£0.57 u1 (60pM) & Z D 4 ff
BEOESHMERE K228 1l B L 5EHRE
LT, 285u]l 2 1Mk & L7z, £72, Guprimer
&, Ei0.47 1 (60pM) & Z D 4 58 D EG F IR
WAR KIS pl RRML 5 MM E LT, 2351
z 1Rk & L7z,

G:—G. primer set(Eili) &, L. Icterohaemorrhagiae
sk (8] ©, L7 M AE T DNA (£285bp Th %,
TIA T —DIEEEFNILTO®EY TH 5,

G: .5 -CTGAATCGCTGTATAAAAGT-3
G: .5 “GGAAAACAAATGGTCGGAAG-3’

(3) DNA O#iFE (Fig. 1)

DNA BIE A7 4 (PC-700; TAT v 7)) %
VT, Caballer 5 [5] @ PCR O USR] & G
S THER DNA (285 bp) DEIEE AT - 72,0

Fig. 1 Reaction temperature and time condition for PCR
PCR O RE & BEREIEMSF
E1dA 70
3 min at 94C (determination)
2 min at 51T (annealing)
2 min at 72°C {(extension)
E2 =311
30 sec at 94C (determination)
2 min at 51C (annealing)
2 min at 72°C (extension)
WA =321 2 L
30 sec at 94°C (determination)
2 min at 51C (annealing)

5 min at 72°C (extension)

@ BEIKBYH 7 0 — 27 DIER
Tris-acetate-EDTA & (7747227, L
T TAE 2 05d) 30mil 27 #a@— A (Nusieve 3.1
agarase ; FMC Bio Products) 0.6g 7z fill 2 JN LA
LT2%®HEL, HWTEBHER (ZF Y747
oA Nlmg/l) 151 %MATze £D1%45CET
WELZBE MR LAA, EiRIZTEILS 72,

6) BRI B L FEHERY

DNA IR O RIER10 1 12BRE (7

UET /=T Ih— 1 FhIA4TA7) 31
A, THO—=RTIVOEITEANLT . TAE REE
(EB Wi %135 1 A 72d @) % A7z ikENE I
TAHO— A7V E AN, 100V TR E R ikE) =
iTo720 FE~<—F—12i%, 100bp DNA Ladder
(GIBCO BRL Life Technologies : 1 g/ x1) %0.5
p V72, Gk, T AT — ASOVIZER N IR
5F L, PCR EMORER /Ny N4 WIRYICHELE,
HEHEET LT

6) 7— A% — PCR

7 — A% — PCR IZHEWE = HWT 57201217
9 o First PCR #/ER O RICE WS 1l 2, HELD
ml DA 7 aFa—TIZANTE, WEESHZE
B K495 1 &Mz o4 {RA L EiR 2 T12,000 rpm,
2R L EEL, EiEl0u]l % DNAREE LT
72, First PCR & Jd] U4 THE PCR #/E %
T, BRYBEET L,

5. MARIEFRES L UVRBRE

FRIMERE, BEIMERE, ~NErovreid mikst
@ (Mycrocell Counter F-800 : SYSMEX),
PCV IZBMEHE, MERERET ¥ IEITEHC &L
h, MiEFO7 Pk, REZEER, GOT, 77
V74 A7 78—, BalLA7Fra—), Y
Vo FI44 3 A M) —ik (Autodry Chemistry
Analyzer SP-4410 © FARE—F) 12X DHE L7
FHALERE 9 Hoid A 4 — F 20998 L MRk ki &
D470 7, RIGERERKICE Y pH, &H, #, 7 b
K, maYy) =y, B LYY, EMIZOW
THA L7z, FRIZ1500rpm T 5 4 R L5lE L T
BrbiEERERL, L7 A THBOR L ER
L7

i R

1. —HAER

AR R IR EE 2RO b Blid & o

770
2. LT NAETHIEB XU PCRIZEABRPLT
k2 ¥ DNA O
SUEEPIZBWT, PR ERERIZVLTPAES

DNA O X7z 9 BOHAME & JR O PCR 4L

DEFE%, A¥EIIC Table 1 1R L720
3fEEOMFEE (L. Autumnalis, .. Hebdomadis,



4 BIAGRIESS - OHE - KOGWIL - R8T - EEo O - Bk - HOR =
L. Australis) DOHLEA, B L7145 p 750 (No.  DNA A &S ﬂf:f)f [IIREE 7NN ES ‘/“fﬂ@ﬁ,ﬁﬁéi
1, 2, 3, 4, 7, 8, 9) (IR SNz, MEHUAD YBRETH - 72, 6134 » HMERIZIRFAL 7 b

Ehio ,2%H#MT@¢’ 58 (No. 2, 4,
7, 8 NEFETTH o7z, Autumnalis A 1450 6 58
ma1,&&7,&9)#%@ﬁéhfﬂﬁ%kﬁ
b 4% <, Autumnalis & Australis 134 4 2 58 (No.
3, 4) T14.3%, Hebdomadis t* 1 38 (No.l) T7.1
BTH oo PURMBIZT2MEH 54328 O EPTIC B
D, 2fEOBIELE P o7, PCREEIZELSLL
7 MAY T DNA &, 48P 68 (No.l, 2, 3, 4,
5 6) DRF»LBEH SN, RETDLTFAES
DNA &, XT4 7 ARGLAE I ZHH S v/,

No. 1129 » BEiD & &% Autumnalis (4324%) &
Hebdomadis (72f5) OHiEB L ORFIZL 7 H R

7 DNA 7" E 725, 11» A# Tl
Hebdomadis (72f%) OHUEIZT25HE X7z, No.
213 2 7 A#IEIZ Autumnalis (724%) Ok %,
107 BIGEFIZIRPIZL 7 F A Y T DNA 2l &
725 No.3 126 » A#EFFIC Australis (726%) bifk#,
6, 77 AEERIZERFIZL T R AY T DNA 25 H
EN7z, No. 4130 % BESERIC Australis (72f%F) @
Pk %, 2 # HESERIC Autumnalis (726%) DR,

4 5 AREFIZRTIZL 7R AE S DNADED L1
720 No. 51 310» BEEsIClRAPICL 7 M AE S

xz7DNA#m&éntoNa7i2ﬁH%ﬁm
Autumnalis (72f%) OPLEDS, No. 81 2 » H ki
|2 Autumnalis (4321%) OHEDY, No.9ix 1 » A
¥5 F (2 Autumnalis (7285), 2 » A KR
Autumnalis (432F5) DI BEH S /205, W
NHRPIZIZL T P AET DNA I E 2 ho
720

4. RARE

PRARAS TS & VEEPEHIIFRD 5725,
¥E, MUK, vavy o=y, VYL UITE
HTHolo METEL T M ALY T OFEKITHEE S

Nehotz, $72, @FIOFIZBWTRIZAMIN
1 MEERATRRD H Tz,
5. MARE

Hifhd 5 WAL 7 A YT DNA 2 &
N72BITH, & IHRBEBICRE IO LD -
776

Table 1. Results of titration of serum leptospiral antibody and detection of leptospiral DNA in urine by PCR
LT RAESHBREL PCRICL BRFL 7 b XE T DNA RHE DR

A 0 1 2 3 4 5 6 7 8 9 10 11 12
No.I EIIREN - - - - — — A(432) —  B(72)
B(72)
PCR - - - + - - + - -
No.2 EAIRES A(72)  — - - - - - - —
PCR - - - - - - + - -
No.3 EIINE - - - - T2 - - - -
PCR - - — + + - - -
No.4 vk C(72)  — A(72) — — —
PCR — - - + - -
No.5 RS - - - =
PCR - - + - -
No.6 EIINES - - - -
PCR - + - -
No.7 B A(72)  — - - - - - - -
PCR - - — - - - - -
No.8 HiR —  A@432) — - - — — — —
PCR - - - - - — - - -
No.9 EIRE —  A(72) A@M432) — - - —

PCR - = = =

£ DA L. Autumnalis, B {3 Z. Hebdomadis,

C 3 L. Australis Z7-7L, (

) NOBFIEIHEMZ RS .



KL 7 M AY S DNA @ PCRIZ X A 5

% =

ARG T19854E 4 H 225 19864E 9 H ORIZ4T -
TZEREMESICETAHAE (1, 2] Tk, LT P A
Y233 A PuR 1L 120581190 % L Lo 4270 & R
SNTZH, RO TIZ145EF 75 (50%) THIE O
AL D SBEHEFRIZETL Twis,

REETIEVTHOREFHIBNTY, LT A
Yo OEMKIIBD 5N hdotz, FORERE LT,
REDLTMRAETPETHLZ L, FERTHE
TORERBFEVZDICR 2EHW (6, 11] %
ENHElE NS, T, RELOBBIIRFICESE
RO LN RAIZLALDEEZ ST,

REIZL T N AES DNA PRI E o, W
TNb 43 B ETH o720 FOERBLE L TOH
ROFEAIIERAED B O B L CHh IS EH L
LB H L [6, 11], OWIREREICEA SN/
ISR T Th - 728%, B & b g
RAAARR BRI LIZ EF L, e 2 & A ¥
=y (A

PCR DG HBIA A o722 EDFERAE LT,
OR%E< v = VHETHRR L 72720 T3 RBFEOR
A% ) PCR OBEENEL:, @7 —A % —
PCR IR ml ICADL 7 M A HHAET 5 &
MITE S [6] 25, MMLARPOLT P ALY S
I A BHERL T TH -7, & 5WIEHREUR
BNV LoD EREZ LN,

MEHLE & JE D PCR OREMIZOWTIE, 2 »
HGU TFo4 58 (No.2, 4, 7, 8, 9) TILEH
A Sz, 3 4 AU T OFORFIzL 7
NAE T DNA BMH ENRdholze 2O ER5,
27 AWEICEI S - PuRiE, 2o oML
550 [1] &HEEEnz,

158 (No.l) I2BWT, IMEMEISBREINE
DRIV 7 M AT DNAAYRFIZED SNz, 2
DETIIIRD PCR B2 & MIEHAIBE S
LETIZA 7 AOERYEH 5%, FOEEE L TO
PURDEAEIIMEGRENS D, BEe L2V 7 A
E9DPHFEHELTWEIZL00b oS $Thiikr R L%
otz [5,10,16], @GR A S o BUES
MIBERD T CTh o 7228, FREECLIY) EA LS
EREDVHM I N, 51T, 9 A O MFEH
R Autumnalis 734324%, Hebdomadis 237242 T
HY, REIZLVT NAETHHEES I, 107 B #GE
TIXMFEPA L RHBOL 7 b A Y S DNA 25 &

N o72h%, 11 J#kTlx Hebdomadis DT
EARZVF T2 LR L TnE, ZOHEEBEE LT,
D9 # Al EF L2PRICE D LT P RAE TS
FRECHETE R OB L7225, 11y Ak
BRI B e EICFEAE L T\ 72 Hebdomadis 724 2%
BOHEE LRSS EE L7, @Hebdomadis @B
PHhEEREZ - e ERNEZ LN,

38 (No.2, 3, 4) TIEPEIHERE S 7zt
FRAEIZL 7R AES DNADWREE N, 2095
25 (No.2, 4) OMEPARIE 2 » AEsLUT TRl
AN/ ehs, WP SELPUVER] & HEH 2,
MEHAR AR IR T Lol Lz L
T MNAEIORPICHEE S, EEZ LN, &
S IME A ML EHL AT Australis 7° S Autumnalis
ELLTWwWA 15 (Nod) &, Autumnalis DEE
YeRFE M LT » 72 S HERI & L7

158 (No.3) Ti¥, L& LAMEREI 0%k
BERFAUTIRT L220RPICL T R AETD
HeltSe Z oz E 2 bz,

258 (No.l, 3) TIXMiEPUARE FREIZRPICL
7 h A KT DNA 2 &1, FUESTEEL THIR
AL 7 b AE THEEARIIHI T & v 2 EATRKE S
n7,

388 (No.7, 8, 9) TRIMFEMMAISHRE I
A%, JRHIZL 7 P AE T DNA IEHRE E o 72,
WD MEPUEAT 2 7 Al E TOR VR L
ENTwBEIERS, MArLEE [1] L
HEhiz,

20 (No.5, 6) TlIPUFIIME S IR
L7 M AESHHE SN B0 6h, LT A
Yo\ LB ORIV T P AY TR
LTCWADIZE b THMERE LA L Zh o7z
(5, 10, 16] LR SN2, LLEDZ Eh 541,
L7 M AEIFHAEPMERICEDONL E X, B
L5 L2 MRS F O %BHRALTIC T2 -
ol &, RBICL T AT Z R UREEIC R B
Z EDMERI S A,

T/, MEFAESIEDBRB SN2 o724 0K
HZ L7 N AE S OHEED RO H Bl Cik, T4
DIMLEPUEDIFLE R D S DPEREIZ L 5 b D h ¥
MTERWLD, FI12BITAL T b AY T ORI
MEMA O, MERAEOHEE & RD PCR OBt
APBERCTEIREDFETHLEEZZ LN,

I AIFEOFITICH Y, HiE AR w
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Relation between Leptospiral DNA in Urine Detected by PCR and
Antibody in Serum in Japanese Black Beef Cattle

Masao AxuzAawa, Tomohiko SuciTani, Akihiro OisHI, Yuko KAIGAME,
Megumi SaTO, Katsutoshi TABATA and 'Fisaburo DEGUCHI

(Laboratory of Veterinary Internal Medicine, 'Veterinary Hospital)

Summary

The relation between leptospiral DNA in urine detected by PCR and antibodies to Leptospira spp. in serum in cattle
was considered. Blood and urine samples collected monthly from fourteen calves of Japanese black beef cattle under one
year of age were checked for serum leptospiral antibody and for leptospiral DNA in the urine by PCR, and examined
hematologically, biochemically and by urinary examination and observed microscopically for urine sediment. No abnormal
value was detected in the hematological and biochemical examination, and no leptospire was observed in urinary sediment,
but seven calves were positive for serum antibody to Leptospira and the inspection by PCR showed six to be positive for
leptospiral DNA in the urine. As for the relationship between leptospiral DNA in the urine and serum antibody, leptospires
were excreted in the urine of cattle when the antibody existed just in the serum.

Leptospiral DNA was detected by PCR in the urine of calves in which leptospiral antibody in serum had never been de-
tected. Therefore, it was thought that combining measurement of the serum antibody with detection of leptospiral DNA in

urine by PCR was the best way to check for Leptospira infection in cattle.
Key words . Leptospira, cattle, PCR, urine, antibody
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