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Relationship between MUC1-VNTR polymorphisms and
somatic cell count in Holstein cows

Naoyuki YaAMAMOTO, Akiko NIsHIURA and Kenji TOGASHI

Department of Animal Production and Grassland,
National Agricultural Research Center for Hokkaido Region (NARCH),
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Abstract

A polymorphic glycoprotein, MUCI mucin, of high molecular weight is found on the bovine milk
fat globule membrane. The milk fat globule membrane is deposited into the milk during secretion
and is a source of apical glycoproteins of lactating mammary epithelial cells. Milk MUCI mucin has
the function concerned with the immunity by such cases as the infection defense. MUC1 gene
contains a segment of tandemly repeated VNTR type polymorphisms (60bp/1 consensus sequence
unit) at exon2 region. The purposes of this study was to detect the MUC1-VNTR type polymor-
phisms and to estimate the relationship between MUC1-VNTR type polymorphisms and milk MUC1
mucin protein function using SCC for indirectly index in Holstein dairy cows. MUCI gene contains
2 to 17 tandem repeats of 20 amino acids within the repeat domain. There was high frequency
(90.419%) of eight times and more in the number of repeats. And RFLPs type polymorphisms was
confirmed. within the consensus sequence unit of VNTR digestion with restriction enzyme Puull.
Mean of SCC (X103/ml) and LS were high frequency of VNTRI12 (144.94, 2.02) than VNTR9 (84.77,
1.53) and VNTRI13 (103.78, 1.59) (p<0.01). The frequency of less than 100 (X103/ml) of SCC in
VNTRY was high, and the frequency of over 100 (X10%/ml) of SCC in VNTR12 was high. These
results suggested that MUC1-VNTR polymorphisms were related to milk MUCI mucin function such
as the first line of infection defense.

B #

AHFicH 2 MUCL 2 F i3RI IE ic 3L
TEY, BYpiHE—RugicBEbsMEsET o
GFRBOWEY > ETH B, ZNFH MUCL &F >~
DFEZEFMUCLIZZ 7V > 21 VNTR B oo 1B #E:
R ZHEE (60 HEE /1R L BAD) 28D, £2
T, kA F A4 HEicBT 5 MUCL-VNTR 8 %

B 200342A 13 H

T EEbiz, Ik MUCL &5 >~ OFROBRRIED
MUCI-VNTR %% L B#tEd H 542 & 5 »%, SCC
2 SR e MR Z & L THYWBRET 21T 72, £ D
%%, MUCI-VNTR o RAE#MER L [k 8 EEL o
HA (90.41%) H% <, E5iC VNTR EFIO#ERL
BATNIC & RFLPs £ 255ER S 72, 320 VNTR
TRRCFH) SCC (X103/ml) B & UFEH LS % BT
% &, VNTRI12 (144.94, 2.02) i3 VNTRY (84.77,
1.53) & VNTRI13(103.78, 1.59) & VA& (p<0.01)
2D - 72, SCC 445 Tix VNTRY 13 100 (X10%/
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ml) T #E&5io) VNTR 24 L 1) £ <, 100(Xx 103/
ml) ## 2 2575 Tl VNTR12 OEIE %5 - 72, L
LR LY, MUCL-VNTR £33 4 MUCL 2.5
> DFEF OGRS & BT H B R R R Y 5
bnEFz bz,

&

FLRDRREFERFE I FICHBLL T A EESY 7]
(PETERSON et al., 2001) D—2THbLF> F ¥
78 (FLh MUCL 25> ) 133U F R Ml 2 sk & L,
VESEHSHE D L 2B F RN ATNWE S 7B Th
% (GENDLER et al., 1987; GENDLER et al., 1988;
GENDLER, 2001).

InFETI, e B RFEED LT F o
JEBEFOFEIRESZ N TB Y (GENDLER,
2001), Z 9 bOILHR MUCL 49 > 135 1 Gutafk -
2oy 7EqNTWSE MUCLEBFIcE->Ta—F2
ntwg, 7203 MUCLLF>dE FEREL
MUCL #nFOEWTH b5, FOERETIZE 3 GHh
REWCHEET D EHEINTW S, MUCL 2L,
W) MUC iBAE T b BIERGEI A I #E5 A B
(VNTR: variable number of tandem repeat) 7%
BEAHELTWAZ EFHLP L > TWE, MUCL &
FICRE2 7YV IC60EQVT I VB 22—
DERER L BALE § 5 VNTR BFIDSHFFEL T b
(LANCASTER et al., 1990). MUCL &R F#hE, 3
Lhb7onx 7Yy ez 7Y YHEIC VNTR 25
DX BB B RER CHGE T H B A7, WEES T
1373 (PALLESEN et al., 2001) t } (GENDLER ef
al., 1990), 774 (SPICER et al., 1995), =7 X
(SPICER et al., 1991), 7% % (HEWETSON and
CHILTON, 1997) 7 KEyfER <o 7% ) B - 72 BF)
ThHdZ EPHEINTNS,

MUCL-VNTR & 0 =3 2o #8651 F 75+ &I iR
I N TS, b MzBWwWTidEPh MUCL &5~
DI D TETE % 58 IS 2B E 2 /> T B e D
H&hH 5 (NEWMAN, 1995; YOLKEN et al., 1992).
Fie, 7BV TRR I 4 VADRERGIC L) FE
T3 TR 2 I MUCL &5 > 23 FFiH 5 WidiEk %
EIRT 28R/ &%, =T A 2o 2 ERIC L
DEAL I E N T3 (EBINA, ef al, 1992). FLHiz
BRI & F > 5 > o B3 BB O SuB RIB
Ve %#H 7% Z & (FUKUDA, 2002), & 52 %0z
FORMREBUCRD TRE LR L B2 ET B &
7t ¥ b, MUCI-VNTR 7 %828, dh MUC1 25>
DEEREIEIC S RIZ TR 2 HEE T B = L AT ik
5. '

T ZTAR T, AAFTHERNAT L VI
BWTMUCI-VNTR ZH o EAE®» R4 5 &
LT, RN —RBBICEEG L Twb EHE2 L

w33 H MUCL & F > D#EEEd MUCI-VNTR
ZRIE OICBEYE L O L) i DnT, FPI
MR L AEMIEE (SCC) BLUrZEn) =T22a7
(LS) # [ reEiiE s L TH 52 & TRES
# AT,

MEE LUHE

#HHRE

LB RN 7 — (LRI icBW» THES
NIz RNWVAZ A FET, FRITE L A2 L P 1446
RAolicfE$E L 2Bk 5 by 103 Bk % v 7z, &
72, RFRHXO—KRERR THEIN TS RILVZ
¥4 5 FRBEDAR 304 HKIZ DT L MUCL-
VNTR O %EH & FE%21T- 72,

DNA #hH
7 5 DNA o 2k & 2 iz 32 A2,
Iz ix EDTA #8#EEA & L CHWPBSIC X 3

Bz 2 EAT- 72, BRRE (—80C) &, WHROKL

st % v 1 (Code No. 9081, TAKARA #%Y)
TDNA ZH#H L7z, 233 EWE2ECDIZT Y
67+ ) 74 GEIEE 0.02%) 2EmiE, wE(47C)

HHWIFHEE (—20C) THEL 2. DNA HHIT

Chelex 100 resin /g (Cat. No. 142-1253, BIO-RAD
&) & Proteinase K (MERCK #81) # Fv»72#g
B — X (AMILLS et al, 1997) TITWEric w72,

ZEIRH

MUC1-VNTR #EE. DNA #igiziz, =7V > 2
DWEEFERL ) 7IF 4 ~—+1y P 2EEL, 24
PCR 7'u 7' A CHIRR R EH 2. PCRENE
% Table 1 B L 1F Table 2 iZ/R_ L 7.

PCR ¥IGEWIZ 2 %7 7 —u— 27 )V ELRKEE
THMEL 72, =T LATueA Fick p Yk, ¥
WRZ U 7THRET TR A FIRER2ITW, RSN
72DNAEH» S VNTR O XE#EE L B D EE »
o, bk~ 7aFy7BRKHY 2T &
(SV1210, HITACHI ##) % Fivs CE—E{&k» PCR
EMEZNET 52 L TR LEBEROBEREE &Rz
7o 72. MUCL BEFOMEEESIZ PCR WD 7 4
VI M=oy iz kgL,

MUC1-VNTR W@ RFLPs f##7ic 13, PCR &% 20
11 % 20 BALOKIEEESR Puull (Code No. 1076A,
TAKARA ##8) T37C 2RI EMILL 2% 7 #
u— 27NV TRE L 7.

SCC iz

SCC DRFEIIFBTERM L, BB & VRO
BRI SR L 72 4300 > 7 v & B v, RIS
£ E (FOSSMATIC 90, N. FOSS ELECTRIC #:
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Table 1 Preparation of the PCR master mixes.

Component

Volume per Final
reaction (1) _ concentration

Template DNA 2 .
Primer 1 (AACGTCCAGTCCCACTAAAG) 2 0.2 uM
Primer 2 (CAGCTCCTGATAGTAGCTGG) 2 0.2 pM
dNTPs Mix 2 200 M of each
10 X PCR Buffer 2 1X
Taq (AmpliTaq Gold, AB*) 0.2 1 unit
MgCl, 1.2 1.5 mM
Total 20.0

*): Applied Biosystems.

Table 2 Thermal cycling protocol.

PCR Cycle (40 cycles)
Step Initial Final
Denature Anneal-Extend

Temp. (C) 95 94 60 72
Time (sec) 540 30 300 600

Thermal Cycler: GeneAmp PCR System 9700
(Applied Biosystems).

B CENEE N0 TH S, LSIIMEERS N
72 SCC DG FHICHE - 7B % A v 7z, JATIC I3 T
£ 1 A2 5P 144 6 A TOHM TERPIC Rk
SNtk ET — 7 2,

HRELUEE

MUC1-VNTR o S 5#R U Bl % LB, —BE
BRDKRINZF A FEAF 6 48 407 B D THRT
Lizx 25, 2 Hp 5 17 Bo#R L B % FEoMEikss

BEINTz, Fi, REBELOT WEKRDERIN
72 (Figure 1).

FAERRR L B DA% B3 &, 8 B LEOEERD
H4 (90.41%) %<, THUTOEE (9.59%) i
Didprodz. Z0I b, LEFOEKICOWTIFRYE
A9 E (VNTRY, 44.7%), 12 HI(VNTRI12, 32.0%),
13 H (VNTRI13, 21.4%) #» 3#ThDH LN, T i

%)
22

20
18
16
14
12
10

oONb»O

AN SRR NN N AN
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
VNTR Type

Figure 1 The distribution of MUC1-VNTR type
(number of repeats).
Major three types of MUCI-VNTR
detected in NARCH Holstein cows were
VNTRY, 12 and 13.

DI FOMRIIET TH - 72, —F, —BRBERD
ER TR L BRI B TH LWL DRI N
72, 2513 PCRIZAW 245 DNA DMk EEL &)
BT L ) IEREIC TR S N b - T2 T RE DS SE b L7z
ZHERE 2AT- 7205, FBEOERTH - 72,

b MicBwni, Gz —uy nEExRE L
72fBH T MUC1-VNTR iz 21 Bl & 125 Bl 1B #E
BB H S Z & HmESN T2 (GENDLER ef
al.,1990). 7 ¥ TlEKE N KNV F A > FEER O
T 25 [\l & 35 B D#ERR L BIE, S 5 S HEI N T
% (HENS et al., 1995; HUOTT et al., 1995). %7z,
IT—v—H8, 7oA ZE, TVy—Y—FEl
E T, ot MUCL 2 F > D 7 v 22 7RI & B4
FE» L 0HEE T, MUCL-VNTR £8iZ R L2 8 4
CREINASLWEHREI N TS (PATTON and MUL-
LER, 1992). ZilbDFHE L AMAEDFERE AL T
#8295 L, MUCI-VNTR 38R B & O RHEM
HEVITEFAMICBNTCEFDERMEIKECELD L
EZLILb,

MUCI1-VNTR 3 #:R L B # & v 45 PCR EH D
E3nELLY), TN BRE LTHEHEINED, &

LTIDAMIC E 512 VNTR DR L A RIc i E N
ERICHRT B EDHFET 50 &) » AR OME
iz DV T~ 72, VNTR 8 % & LR A5 % 4T
L, L EEEEETIMEHR & 1 il BREESR E IR 2

# L RFLPs 2 L7z, Z0#R, HIREESR Poull
(E Y | cagetg) TOMAbIC BV THEELRHH
ZE 7 (YAMAMOTO, 20024; 2002B; 2002C). =D
RFLPs iZ MUC1 @ VNTRY, VNTR12, VNTR13 %
NENORICEERIHIGT 5 ERTH - 72 (Figure
2). Fi, TOERET I VBOBERIIMHELLL VD
DTH -7z,

bz d 5, MUCL-VNTR $E# L 60 HE
073 /% 1 BALE T 2 BB AR L S
Rk R R LD, S HICHR L BTN EEZERIC
FREEDIA THHEETLZEPHEL L -T2,

¥ SCC migimi, FLEOL S FLRAICRAL 2
I o0 Rt o9 B B EUG & L CHFPERE IR L
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A

Figure 2 Correspondence with MUC1-VNTR
type and RFLPs type digestion with
restriction enzyme Pwull.

M: 100 bp ladder marker, 13 + 9 - 12:
VNTR type, I - II - III: RFLPs type.

HET HAMBRENIF~BHET 2 Z L IEET 5
(BRADLEY, 2002) 35&7°% v, FLIRABREDBIET,
FLHIC b B ME O WL E H—D>TH 5 MUCL
LFUHFHE AR 2 2 BERED— AR > T 5B 2
LIHRETE L, 2T, P MUCL 25> DERS
Behe Td b MEYIC NS 5 BRY B #EE & MUCI-
VNTR %% & ORICBEEDH 55 L5 it DT,
b B4 B CHER X 72 MUCLI-VNTR @ 3 DD &Y
(VNTRY, VNTRI12, VNTRI3) # SCC & LS ##
e 2 BB IERERE & L TR W T HEBRE 21T - 2.

7 D HE R, & MUCL-VNTR & o 3 ¥ SCC 13
VNTRY 255 b 1K < 84.77(X103/ml), VNTRI12 »°%
L 144.94 TRELZESIBD L2, VNTRI3
103.78 TH 1, FHEOSEATORRICBWTLE
B (p<0.01) ZFER I N7z, FH LS 13 VNTRY
#%1.53, VNTR12 #°2.02, VNTR13 #1.59 Th Y,
VNTRI12 & VNTRY9, VNTRI13 OicAE L2 (p<
0.01) #5572 (Table 3).

¥ 72, MUCL-VNTR o 3 Bl4g ) SCC 45 % R T A
% &, 100 (X103/ml) LLF ix VNTR12 & &l &
(73.88%) #* VNTRY (85.5%), VNTRI13 (81.96%)
LHELTEE (p<0.01) 4% £ (Figure 3A),
100 (X10%/ml) %82 %545 Tld#ic VNTRI12 A
DENZ R TEWEIE %2R L 72 (Figure 3B : Figure
3A 100 (X103/ml) ## 2 5 SCC oA % LA L TR
T). ZDEHFLEDFEHSCC EFHLS DL LT
HNynEEZ LNz,

AT L 72 SCC 7 — 2 13 F BTG 1 B2 5 °F

Table 3 Mean of SCC and LS in milk each of
the MUC 1-VNTR types.

VNTR No. of No. of SCC LS
Type cows Data Mean* Mean
9 46 5222 84.77% 1.53®
12 35 4004 144.94» 2.02»
13 22 2522 103.789 1.59

% | X10°/ml, Mean values with different superscript
letters were significantly different (p<0.01).

1446 A TIBEINIZLDTH 5. EERFINHE
SRR EIEZ, VNTRI12 T 3 EERDEEDT34.29 &
VNTRY (17.39), VNTRI13 (18.18) & N EwH&T
Holeds, WINY 2ERD S 5 ERT CTHRAMR
B 8WLL & & Twiz (VNTR9: 80.43,
VNTRI12 : 82.87, VNTRI13 : 81.82). 3 EERSNDE
Kic B 5 g REAREE A O VNTR 2 Z 1 0.69
75 9.62 Thotz, ERFIDFHE SCCT— 7Kz
VNTR BB 2% {, BERZ2ERHIZHEWSCC
F—EL WML 7z, T — 7 #i3 11,748 (&5 103
W), FHTFT—FHIF 1 MEEL 20 1141,
{VNTR9 :113.5 (32~252), VNTRI12:
114.4 (32~260), VNTRI13: 114.6 (42~251)}, F#)
PE R ¥ I33.91% {VNTR9:3.93 (1~8),
VNTRI12:3.80(1~8), VNTR13:4.05(2~8)}
Th-otz. VNTRIB R DEHHEHEI N 3EHOMIC
13, ERAVERLEE, FRTE» LR 4 FETD
BAERIC BT BEREEIS & EEXBEIA 7 & HEMER
FERERICRE R ERIIFBD NG o 72,

L MUCLLF > EICiZOREEA LTINS 7
N—TDREEIFEE L TBY, ZoOWESFIET I/
Bl >, AVE=rIicRICHES UBRRIEFER
2 AkE(BEboTwa (HANISCH ef al, 1996). AHF
BTREL MUCL BEFHL 7Y 12256 FT
DT 3 /ERES (Table 4) O & DFEIIC Z DYESHHHE
&9 5%, NetOGlyc 2.0 Prediction Server (The
Center for Biological Sequence Analysishttp://
www.cbs.dtu.dk/services/NetOGlyc/) % Fiv>THEAT
BATo 7. FORER, =7V 20 VNTR BH|» £
LGB TH 5 Z LR HEI N (U, RF
).

MUC1 25> 2#K T 283 MUCL 25> &£EE
7 50~80% % 5, HAED L 20 BREEOVESHES T &
L€ VNTR EFInSERET 2 /BRI ICHEAL, 3
RIEEDRFICHFS L TWEEHFEZLNLTW S,
MUCI-VNTR O#E L B#EA R 5 Z iz & ) FEHh
MUC1 25> OG5 FELDHAIL TR L -TL 5. £
Ly, BETAHEHEOE LMMNICELT S L
WEZLND, 252X VNTR & 18K U BALAS 20
TIJEREREWT L, BIREBICHEFET 5 VNTR
BLFI2 DWW TiE, mRNA DOEEMERCEREEIC &
PRITTREHESH L Z L E R BRAMICELD L,
MUCI-VNTR 2R D RIEIRFH MUCL & F > D%
REME A RS 272 DI D TEETH L L F R 5.

MUCL 15 F D £ RUT—KGBIEREN A 7% 5T, FUIE
BhEs, $L5 > HEERIHE R IEE & DE M
DV T HIERH XN T 5 (HENS et al., 1995). MUCL-
VNTR EF D& X & SeiBasaatE & DBEE 2 4T L
T ERED TAHL WY, £ MCBWOBEMEE B L
DHRENEED MUCL #EBETFHEEX, 2F ) VNTR
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Figure BA The distribution of somatic cell count (SCC) in milk of VNTRS, VNTR12 and VNTR13.
a), b), ¢): Mean values with different superscript letters were significantly different (p<0.01).
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Figure 3B The distribution of somatic cell count (SCC) in milk of VNTRS, VNTR12 and VNTR13.
a), b), ab): Mean values with different superscript letters were significantly different (p<0.01).

LS AR L [ & BIE D H 5 L DIHEN D B
(ANDO et al., 1998).

ABFZIC B 5 MUCI-VNTR & L4 MUCL & 5
EkEE E DB DWW T OENTE, JCBRITAEE T
ZENT 320 VNTR Bz DOWT, SCC 2 & Mz
ICHEPEMEEE R AT > 2 b D TH N EEICT L 72 3
DTl 7wy, MUCL-VNTR B} SCC o s T
DD LN EELED, I MUCL 25> D8 237
Bokx IERT 2HEENOELDD, HENIEIK
s DR 572 DI EL DO IZRHTH

5. F72, HROGBHEEEICEDL 2B R EATIC
FoTHSCCRE#HT S, L Ladsb, MUCI
VNTR EHp AR B Bud CEE L TH 5
T REET DL, ARERIIIS MUCL & F > OlRE
¥ MUCL-VNTR %% r nRic BisM» H 5 2 L &
THTLOTHLEELD, A4 7BV T
MUCI-VNTR £8p & DREEH 5 Dh, 7275
B THOZRRNEESELHL,ICT L E LI, SCC
% F 72 30H MUCL &5 > #R8aRi sk o B 2 ic >
WOk L OB AT ) LA D B,
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Table 4 Amino acid sequences of MUC1 gene exon 1 to 6.

Exon No.

Amino acid sequence

1 MTPDIQAPFL SLLLLFPVLT

2 VANVPTLTTS DSINPRRTTP VSTTQSSPTS SPTKETSWST TTTLLTASSP
APSPAASPGH DGASTPTSSP APSPAASPGH NGTSSPTGSP AP
SPAASPGHDG ASTPTSSPAP (VNTR region)

SDTSSMTTRS MSSSMVTSAH KGTSSPATMT PVSKGTPSSV PSSETAPTAA
SHIHRTAASS PSIALSTSSN PKTSQQLSVR VSLYFLSFRI TNLQFNSSLE

NPQTSYYQEL QRSIWGL
ILQIYKQGEF LGLSEIKFR

O O & W

PGSVVVELTL AFREGTTAEW VKAQFSQLEA HAASYNLTIS GVSGE
VYSAPFGSSA QAGSGVPGWG IALLVLVCVL VALAIIYLIA L
VVCQCGRKKC EQLDVFPTLD TYHPMSPYEE
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Effect of arginine on growth of lactic acid bacteria for
fermented sausage under high concentration of salt
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Abstract

In this study, the effect of arginine (Arg) of the NaCl induced growth inhibition was examined for
Sta. carnosus and P. acidilactici which isolated from the commercial starter culture of fermented
sausage. When Arg and/or NaCl were added to MRS broth and cultured with shaking, the differ-
ences were not recorded in the broth pH, the nitrate reduction activity, and the protein degradation
activity. However, the viable count of both strains had decreased by adding NaCl. The addition of
Arg has increased the number of recovered cell and it was remarkable in Sta. carnosus. Arg added
broth was metabolized by both strain, the content of Arg in broth was decreased, especially it was
disappeared in cultured broth of Sta. carmosus. SEM photographs showed an enlarged and cohesive
morphology of both spheroidal strains by adding NaCl to the broth. Addition of Arg, this tendency
was decreased in P. acidilactici, whereas a small wrinkle on the surface of Sta. carmosus. It was
thought that, the two bacterial strains used in this study, the growth inhibitory effect caused by high

concentration of NaCl was partly recovered by the addition of Arg to the broth.
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AR TIE, RMEBAMGHOAS—F—L L THW
5T\ B Staphylococcus carnosus B & U Pediococ-
cus acidilactici #HRE & L (HRBREOEEIC L 54
FHEZNTE2TAX = D8R EBETL 72, MRS
WARERICEES 2R TAX = 28mL TRE
EEPITH &, RO pH, EERTHEES &
W 7RG I 3R E & b icEEH 5\
BT NAUX=>DFEICL DERPBO NG 72,
EEBITEENTRMC & » THRA L2, TAXx=>
REIT 5 & A L AEAPERI N, N St
carnosus TE L - 72, MEERE & dic@dmL 27w

Z¥ 20034F2HA 12 H

X3 s b TS L, RIS, Sta. carnosus TIEHY
B\Liz, —F, EEDLZVWETAX = OENLEE
BARNT 2 VBRI RE ¥ EBr B2 kol &
HREFEMSE S 5, WMERE & bICEEORmMIZ
BRDAL, BELZEL, TAX=C0BEmcE->T
P. acidilactici TV%, Z OMEMHALRL 7255, Sta. car-
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DFERD L, SHAVHREIIBWT, @®mNL2ET
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BIZ8 - Wi %% - M50 - BHHE—R - BEE/E - = LIEF

TR % B U TR RCE D B W I3 U My ) e FE %
REAET 2 0ES S 5. 25 EWE e B2 ZeEiic
BHET B 7260ic, BEREICERAMEwE A —F—&
LCHins 2 HEsr—#ibL T3 (53, 1987). L
L, BEREIcZ S EREoRIESIC L - T
BEE 7 EOFHAME ORI HEI N, XF—F—¢&
LCHES N 2R TFIBONENZ EDH D,
T 2 EMOEAEECHEIC I —IRIb L 72k
BEI SN T Wi,

T, 40, HBEwICH L CEREEOENIERS
KATEEDREER P EEI NG T 3 VEBE (L7,
1996), ¥l T X =2 icHEE L €, BREBERMEGOTE
IRTELIEEERERETICBWT X F—F—
FLTME bNWEMDEBICNT 2T 2 VBED
BERREL 2.

W% F &

1) HEEHk

AREBIC HV - ERIE, TROBREY —+—Y8 &
VEREEY —t— VAR S — = bRFREICBWT
By . R T B Staphylococcus carnosus M72,
Staphylococcus xylosus 2M86, Pediococcus acidilactici
P120, Pediococcus pentosaceus P1208 L U°
Lactobacillus stake L110 0 5§tk TH 5,

Z NS NHERkIE MRS ZRAE R (OXO0ID) 1%
FIL, 37C T 24 WeHBEEEL, 5 COWREEICRAEL,
#120 HEICHEZ ME 21T 7200 ThH 5. BIEEEIL,
B E % 10 mL o> MRS #AREEHIC, 1 BE#ETH,
BeiE, LB L L, 3STCTI8RMIT- 2, &
B, IREEELTH B 2-TIE, BE (660 nm,
Ubest-50 HAAS) % AV CHEEE #EE L 72,

?) HMEOEFCHT 3RENHE

g (5, 8, 10, 13, 15%) #7252 72 MRS #
iy LERAREIC, FLFN14ml §o4%E
L, 60 UoREEL 2R 1mLEHEL, 37C
TH 5 BHIEERSEE 20rpm, N4 A T7x Ly a—
' —TN-112D, H¥) L CAEFMEZE2. Alkick
LEFMER, ZOEFHBORIE,LHMIL 72,

3) tHFOREBICL ZEFHRELEMTE7 I /B
BEEEHDHE

MEREB S OEERBE Y LT3, Sk carnosus %
13%, P. acidilactici 13 8 % & L7z, MRS WAKEEHIZ,
TAX=r, TNFIy, TI=r, RXZAL2, TN
FIvBEEINETN0.5% (w/v) iz, Zig LFR
REFIC4mLT >FEL, BIsEEEL 248 % 1mL
FTOEREL, 37CT5 HERREEES1T- 72,

4) pH B XU EEHDAE

IREHERBOEER 3 0oL, EEo pH (pH
Boy-P2) #BIE L 72. £EHENHEIEIZ, Sta. carnosus
TIREREEREN (GRFF) %, P. acidilactici 13 MRS
FEREEW % IV IEARBEFIEEREIC & ) 37°C48 IR 3%
ElLan=—#Hr%Ezz.

5) Fayr7—EEES L UBBIERTIEE

YRR HIRES % & %D X JICHML 72 MRS &R
Bz, F0 1/3FRD 156% 2% 4 3 )V 7 KEW % N
2T R RSB, HERE Y 1 AR, SVH L EE
L7z, SN% 37CT 24 Reldb 513 20C T4 AR
EL, BRENZ72YVTY—COREIRLTOT
T—YEEOFEL KL 2. MEBIERITEER,
MRS WAREE I REER 4 ) 7 4 0.1% (w/v) 2BAL,
B2 ) SEANERAR & S ERICHE - THIE L 72,

6) HwERPOEET I /BB IVUEREFDT I/
EEHARY

MRS Wk EE % 8 & LT, 22 0.5% T ¥ =
BB (St carnosus © 13%, P. acidilactici -
8%) ZiNZ, ZHICRIEEEL 2MEE 1 mL #85&
L,37°CT5 HREHRESEFE L 72, HEFELE, 3040 B (4000
rpm, 15C, 1547, Himac CR 21 HITACHI) L,
Bk & sE3E BB AR, SEERERR, AR, ol
LRBNIUTCABEHEZMZ, ZHRLLEEE A
U3 )74 27 (WP-25, TOSO) 2L, ZD4%
TCA TAMEMEIS & SEEWDOWERT 3/ BSHTHEOR
B U7, BOOBECER L 2HEEKE, SENEEK
T2 EEELEIEL 7218, & 51250, 75, 100%DT & F
YT, FBK v/v) TEROLOEERLE O
BlcSED 100% T2 > %2 F77 FATEERER
7, ZOEREEKO—ERZEES (100C, 24 )
T, LICEEE, B 1mg RS, 6 NEEEEZ W 2
mL iz CHEMEE, ER2HAL, 1102 1C(7Tay
Jb—F—) T 24, MASEL . BEBRE % HHE
%, T oNRL—g— (55C) 2 HWTEERY T&lck
L, 0.2 NEEFZMZ 0.5mL & L7z, b0
50 ul %7 3 BRAHTEEE (Model 835, HAZ) I2fEL,
BONLERRIT I VEBEETELR.

1) EEVNESREMEIC L 2HFOTEEER
HRBEORIREREKIZ, T3V BRISTHAOLDZEW
2. INEABOT N ICBEL, A 4> 7Y —=
PITEWMLIEATA F7I A LB TL, 37C T2
FIHE L 7248, &% ({1 4> 2—5—IB-3, EIKO)
BAITVERE L, ERUETFEME (BAETH
JSM-6301F %Y) B52i%, MLEERE 15kV, %3 20,000
T - 72,
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1) #REOERSSUBREBEORE

SRR E 2 B2 ORIEE O MRS #AKES
HCIRBEEE 2T, BN EFHERY 5 &l &
LAEFHELHML 72, FO%RE, L. sake |3HIEEEEIC
BWTREE (BEE) »1.23ChALRY, &
FETBIT2REEETCIEBE LA RD L N
o2, Sta. xylosus 13, FIERIZBWTLHEED 0.2
FCLYERLLD -7z, E72, P pentosaceus i3 5%
HIRRECIREEIES1TH &, BELA» 0 58BET
Holz, bbb, ZoIEKRIIAREIC L Z24FHE
HELWEHIC, SRIDEBRTIIHN W & Lk,
ZZT, SURERMAFLETOIREREE CHE LAWK
1.0 k&% o7z Sta. carnosus B & O P. acidilactici
EAREROMLAE L L2,

IS ERE oMW EIR, MRS BREEHIC &iE %
0, 5, 8, 10, 13 BL U 15% &ML, B2 S
WOEFHBIROENLBROBE L L2, Z0EE,
Sta. carnosus Ti¥ 13%, P. acidilactici Tix 8 % (X
1) THotz,

2)) R EORECL2EFHRELBEMTZ27 I /B
EA0Y
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JBEIRETLIOITI=Y, TLX=r, 7))
Iy, TNIIVE, YPrBIUNRSAL VizER
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WOBEZET /-0 CHENICERT S S HETL
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BEHADEEVEREMDOEE LIZITHEEE & 7 - 720,
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o
@
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R L1M7 2 2 BOTNTIE, ERNLDGAIC
WNREEOEEITED 5 Wiz Z L iz - 72,
¥elo, TAWX=v2@mMy 2L, EEHMOBELN
16%EEX 2, 22T, RERTIE, 73/ BE#E
YWEOH TRICHEIE R EFEZ T ALX =
HHL CUBDERZIT- 72,

1) BBEHOpH BLUEEK

IREIEIB O pH 2, WERE & HIcAES
TUTPNX = IWIMOBFEIC L2 b LTI, Sta. car
nosus TlE 4.4 6 4.6, P. acidilactici TiZ 3.9 55
4.1k, RKELERIT L7,

HEWE T Sta. carnosus 12 B T, BHEMOD
8.7 (log cfu/mL) 7 & 13%AEHEMT 6.8 12 L
2HDH, TLX=DEML->T7.4 FTEHEL
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mL) A5 8 BEWHEMTH. 7P L, TLHX=>D
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4) YRGB ESUHBETERICHT 28IE
BELUT7PLEZCDPE

REFETTC, 707 T7T—YEECRIZTTTAX=
S OWBERET B eolc, EHICBALLEA >
F7Ta T T XL THBENTEREINEZ )T
V= RkEIZRIBIICILEL /2. b, 4EI3E
RENDEFL2E T 520K ERBES 5% & L.
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THCEST I YT = DREIH/NE {7 BEA
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R O REERYE BT T 2 R I IR R IR 2 2 1
EY LI ETCHRAELLY, SRAVWEEKL, &b
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TX =BT & 2 EEE O BICIEEEIC DWW TaH
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EEHDVETAX =V IRNNEERC L 2 8EBE D
RO EBOWET I VBREEESTTL, TR
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Sta. carnosus \IZBWTC, BEHDT VX = > DFED
B3, EFEN EHoA) T5.2mg, EIEHFMTS.9
mg, BEBLUOTAX=VHEMT15.9mg TH-72.
Rkl P. acidiliactici \= BT, TILX=> DR
i3, |AMT5.8mg, AEEMT5.7mg, BERB &
CTPAX=VRINT, 60.2mg Th- 72, %72, TR
B BWITTAX =2 DFEDIEN, A v=F> 7
VP I AN AMETSTERS bz,

THRREOT & & EREEREZIRHELT 3 BR
S ERAT - IR P TR 2 IR L, MEEERE L b ICH
EADTNX = DERIIBO LN o72, Sta.
carnosus TIXEERM CHANRT 3 /B&E (26.4
mg/E R EK 100 g) 2R (23.6 mg) 1T HATH
mL, BHIETAX=2FMT 5L 27.4mg &% -
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Mms5L#15mg &, BREIEL 2.

8) EEREFERFHE
BRABEOFEICHNTI2AEBLUT LY = D
PEATVETHEBMG CHEL, ZOMRENM3ITRL
72, TEERE & b ICEEOEMIC & > THE» BT
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13, MR OFREREOREE Il W BRI N
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& FERIC IR e REPESE I N,

& =
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ZOWME D, HIWHHEEZTNSL &, Sta. carnosus Tl
13%, P. acidiiactici T3 8 % F THB L 7% A4 ¥
RoEFMMERL 2, —i#kic, RF—F— L TH
HICHEEN MR 6 % TH 505, HIRHEL ¥ T3
B AR EIE LA TREIRESICHES
n, 50, T-oBREEORIE L MENET & DEIR
TRETAHAILIEETHS, 22T, BRENKE
RETICTAX =250V DN T 3/ BESEY)
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DEER LAY, BICTAX =2 CRBEMZIER
THI LUK EFPOBEL LRI, Thbb,
ASEEVET S JBRREREORIEFET, HESN
REBEREETIEREEL, T AX=ritBw
TELNWZEPHLPEL ST,

FUERH I3, FLERBREBAICIEH IMHEME TR pH %
IET &%, MOFEMEDL EVEE LENREZME
5, LoL, IBEEEY, ZOpHMETICLVEFR
HPEEE N2 (SMITH and PALMBO, 1983; PEREZ et
al,1992), TAX=3EEWT I /BTHY, T
E=Th EORBEDZ EOBREPH 2 LAIE LT
ReMEDTE 2 555, ShAVAHEREIcB TR
BhDVWETALX = ORMOAEICHED L TITHEE
#pH 22L& BZ L3 %, TLVX=vDHEE
I & 2 ABHEOERARIL, R (55#) pH NET
BFifERIC X 2 b DTl W e fEES N, Th
5 DFERIT WAL OBEI L > THABOEE 2 #
FEL72h, O ERICIIFERERCRBEDNEE - &
oS53 #E L LNEDT, BEEEDEEHNDH
ErRiTol2, BREDAZRTML 28I B 5 EHWE
L HEE LT, TAX=VIRMTIX, Sta. carnosus DHE
B 4 EIc e ), P. acidiiactici T b EHEELOBEMN
HFEER I N7z,

HRE BT AT ALY NEHIBEL2RFTT S
&, TAX=>205%HML7EEICRIEFTIR
, chPllko@mmic & 28183k, GLAEER
KT &%, 2 TCREBRTEITAX =Y ORMEE
0.5%&L72. T3 /BBRIZBNTHWL 22D L DI
HWOEB2EET S, 7Y i, 77 0BEELE
CHBKENICETRZEL, ZOERIEI7TF T
VHrDTT=r rBERLEERiFELEIELZ LI
H5 (ZHE-BEN, 1979). TAX=ricBWTHEHM
BoBRIZEWEEEN EF-CRHICSENIC/ER
L, MIENEBTZHET D EHEESINS.

BB — L — PR ERADERER LicF ST 5T
F FRWEET 3 J8IZ (ZE5 1998 ; HIERRO ef al.,
1999), EiC ARFEMOEY 70 T T —XIz & » THRK
BN (SEKIKAWA ef al, 1998), FLEEHIZY —%—
DpH ZETEEB 2 & TH VNI EHRRRET
5, e, —RICHBEIIMEM S0 T T —E 2R
WMUZewWwEEZ 5N T35 (MOLTEL ef al., 1992),
FLERBHIZ T 3 VBROEABEED eIl EBHRIFE L L
T 7B e RENICH AT 2 WEIH 5, ZDiz
DD Y 2GRS EARBICHEEL, 270
T T —ERNTF F— R E LD F > o 7 B R
TFE, TIBICHHEL, INEENICERDIAALT
W3 EEZ LN TWvW3 (THOMAS and PRICHARD,
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BEAANMICHC D FRAMEORERIC L 2 EFEECHT 2 TAX = OERMR

®1 BELEOERT I /BREE

Sta. carnosus P. acidilactici
MRS & H&iE+Arg MRS &I A& +Arg
Hyp 0.9 0.7 0.7 3.5 2.3 2.0
Asp 2.5 1.7 2.0 12.5 6.3 6.0
Thr 10.5 7.1 7.7 9.8 11.8 13.6
Ser 5.9 1.0 1.7 12.7 9.0 7.2
Glu 19.7 17.7 23.3 18.5 24.1 29.0
Pro 1.7 1.3 1.5 2.7 2.1 1.9
Gly 1.9 0.0 0.0 5.4 5.3 5.2
Ala 9.8 8.7 9.5 16.0 14.2 14.2
Cys 0.3 0.3 0.4 0.4 0.3 0.3
Val 7.7 6.7 7.7 10.7 9.3 9.5
Met 2.3 1.9 2.6 0.7 1.0 1.5
Ile 3.8 2.9 3.7 6.8 5.4 5.7
Leu 11.3 8.8 11.8 18.3 14.8 15.5
Tyr 4.4 4.5 3.9 4.6 4.7 4.2
Phe 5.4 4.7 2.8 2.9 4.3 4.0
Orn 5.3 9.4 19.4 4.8 11.1 7.4
Lys 12.6 12.2 15.0 17.5 17.5 17.9
NH, 6.5 7.0 8.1 7.4 7.9 13.0
His 1.2 1.1 1.6 2.0 1.6 1.6
Arg 0.0 0.7 47.8 0.1 0.1 0.2
4 Ft  113.6 98.4 171.2 157.5 153.1 160.0
(mg/100ml)

£¥5i (MRS @ MRS #fdssit, & - MRS ic &AM, &+ Arg !
MRS it & & TAFX =2 25500 2 AW UREEHEROEELESD
WHET 3 JBREE

K1 BFHBTEELAEGFOT7 I /BRER

Sta. carnosus P. acidilactici
MRS #&iE &iE+Arg MRS & &fE+Arg
.6

<
=
()
-3

Hyp
Asp
Thr
Ser
Glu
Pro
Gly
Ala
Cys
Val
Met
Ile
Leu
Tyr
Phe
Lys
NH,
His
Arg
& FF 23.6 26.4 27 21.6 15.2 15.
8230 (MRS © MRS #ifRsEi, A - MRS IS IR, flE+Arg -
MRS 2 &5 & TAX = 210 TIREMEEL WK (T2 b > 7)
DIAKIBHOT 3/ BediEL (mg/100mg)
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1974 ; #17E, 1983 ; FLORES et al., 1997). 4@, Fw
72 Sta. carnosus V3 Micrococcus BOWERIET, 72/
PBOGIRIIDFRN L INT W B 55(ZTH, 1987), &
BENEIRE F 37 4 EEE OBRIIR ) BES
NTwiw, 22T, BRERN 70T 7 —XiEEE%,
HXA B REE TR 7 RS RIS
NB7 )TV —rORESIhLEENIZHT L. £
OFER, WHEE & L ICERMOEICH L 7))
TV HBEINT T T OEEISHEREIN
72, BERFEMLZLOTIE, MED 30 =—2ER
MDD DITHRTAZL, 2L 7 ) TV —:
RN E o, e, TAX=CREMLTCLIZVT
V= DkEEITIE, TEAEEY o7, T
bbb, TAX=>oims, #REN7e7 T —XiE
PrlokE LB LR E2 o2 DEEZLND,

FEMICTRIM L 72 T X = > DR ERE T 572012
B REOBMT I JEBREEroN L7z, MR &
iz, MRS kIR P X = 3wA L, Sk
carnosus W2 B W TR EERMIZ & - TUIITHB L 72,
AEBLUTAX =V 20T 5 &, ERMZENT
HIEOTNX =R EINI, B, THX=>
DWW N = F O EET SHAFROH L1
72. P. acidiiactici T3, EHED 2 W T X =N
DEEICh DL TICEMFOT X =3, 3EA
CHE| L7, L L, Sta. carnosus IR, TV
X =2 DA I N = F o HERET LA
Tz olz, ANZFLEFTAF=UHPT 3 /3
NTEL, ZLOMBIIBTAX=>DR@#IcL - T
ATP 2T 5T NAX =74 3 +—+ (ADI) Rb*
BT 5, SRR 5, WHEREICIZ ADI ROTF
TEHHEE SN DA, Bl e B ORI 13 2D
H5ETETREENT,

Kic, BML2TAX = rREKICEREN 2%
BT H20lc, T R EFEL, Zom
KGR T 2 BatTic i L7, MEERE L btk
BhbWETNLX=DREMOBREICI P bLTICH
e RRT A7 3 VEBHEBICIIRELENTIRD LN
3, WL 2T OX = 3wk, Bl RDAEN
W7 2 /B L TERTHOTIEL L, Moshranf
WMEZITTRD ZEHEZ LTz Sta. carnosus T
12, BRc 7N oo BIUT 7= mML TWw 5Dz
*t LT, P.aciditactici T3 7) > B LU > hE
AL, BT 7=V i3WRLT L E» 72, iz, T
BT 2 JBBBRIT, Sta. carnosus TlE, EISN,
A, AR+ TAX = BIMOMEIC %< > T

i3t LT, P. acidiactici TIZRRFI2 A%< % 5148
MR bz, oM@, EENETFEMERIC
BT Sta. carnosus TIZEEERET, Hik» B b-
BEL, SLICTAF=0EMCL), ZoEmy)E
U T DRBICHE 4 BEEE > RBo bz &

BHH—R - BREL - = RIEE

_P. acidilactics

Sta. carnosus

X3 #REOBECREITIEESIVCTLEZ=ZCD
we
By (EBY 0 MRS Wifksgi, HE MRS i
aiEw, T MRS ICEE L TLX= /%%
) TIEEREL & Sta. carnosus (),
acidilactici (}£) DT+ b Vﬁiﬁ%ﬁﬁﬂ)i’éﬁ’ﬂ@
FREMEE. TWMOBEMRIT 1.0 um 2E7T,

BELTwanrd Ltk Thbh, EELTL
X=VHERETTC, BREHEERTL7 I BREIEEY
PR ED oI L LB, FEL EDOARED
Lholeb Dk LWEIND, T2, WERDOEE,
K ¥ DFIEEER S Tz & ) Bl % ENEERE
XS B EBER LB IG e D5 b Lt s,

E 22
AWFge o —ERIZ, CEMBIEERIEFIEE (MS #
14656097), "21 ##2 COE 7'v 7' & fliBh& (A—1)
B & UM =5%F &R AR AR B PR fka&ic
Lo THEATEINZ, ZZICELTHEL2ERT. 72,
HERDOEBENETFHEMROERETZIC i 2 THW 2
WILEERFRTEEELICRHT 5.
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Immunohisitochemical localization of cellular prion protein (PrPc)
in the bovine spinal cord

Fumio NAKAMURA, Masakazu TaAaNAKA, Ken KOBAYASHI,
Iwao SEKI, Seung-Won LEE and Shigeharu FUKUNAGA

Research Group of Animal Product Science, Graduate School of
Agriculture, Hokkaido University, Kita-ku, Sapporo-shi 060-8589

F—0—F v, B, 7VA I N0HE, REMARILE

Key words : bovine, spinal cord, cellular prion protein, immunohistochemistry

Abstract

In contrast with the interest shown in and recent accumulation on scrapie prion protein (PrPsc),
little interest has been shown in the cellular prion protein (PrPc) and there is a lack of basic
physiological knowledge of PrPc. In this study, we therefore investigated the immunolocalization of
PrPc in the bovine spinal cord. Blood vessel of various size, cell bodies, axons and dendorites of
neuronal cells in the cervical portion of spinal cord were immunostained with anti-PrPc antibody. In
tissues originating from glial cells, PrPc was found in the myelin sheath of myelinated nerve fibers,
ependymal cells of central canal, geratinous support of neurons, membrane limitans gliae perivas-
cularis, membrane limitans gliae superficialis and its branches lining beneath the connective tissue
support of nervous tissue. These findings suggest that PrPc is a protein that exists in various
components of the central nervous system but is localized characteristically in the boundary of

nervous tissue.

= #9

BERT) 4> 5278 (PrPsc) &idxiRugic,
FEROMBLE7) A > 5278 (PrPc) I2x7 3
FEERE AR AR D Tl BRI N
T WDT, TREERD—D E L THT B
BT % PrPc R 2 RBMMENIC T~z v H
BBy, e k& 3omns, Mo
&, #&EB L RS PrPe Bk & - THBE M
Ene, 7 THIRICHERT 2B BYTL, #ME
FEATWBHE, TOE 0 LRME, MEOBEME
SObE, AR I A R B, R R IR &
ARSI - TRATT 2B R RO
SR PrPc i FEEL Twiz, b DFFERD 5,

ZH 20034 1H24H

PrPc i3 AR R OB 2 L ERESRIC BT I 1
TB5 B THBY, WRMSOBETEIC BT 5
RV % F 7B TH B L HRRE NI,

&

TN AT oI HIE, TORE DR HEERIC
EDOWTRIEBEIN I > 7B Tid % {, BEEEH
WHE (TSE) i< b aWEE LTRERINR
(PRUSINER, 1998), #t-C, BERT ) 4> 5 r%7
B (PrPsc) I i3 B0 E <, FRRICHE ) fere il
(b5 70 R AR Lo 7 I B 2 TR b B8RS
XT3 (BURTHEM et al., 2001; DEBEER et al.,
2001; MA and LINDQUIST, 2001; VOIGTLANDER et al.,
2001; GU et al,2002). L#»L, EFEROMIBLETY
I g 0E (PrPe) ~DiEHEIIME C EEEN L
HEBAMBIARLTEN, ERCBT2EEHANEED
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PRERS - HRE— AR BB -3 AR BKER

BRI I T vy (MARTINS et al, 2002). Nz <,
PrPc N HRBMMBAZIIRIM T ESHESL I N T W »
DIz, PRMHERICBNTE 2 PrPc OBAEICET
DFEL 2R »r#H|E TV %2 (VERGHESE-
NIKOLAKAKI et al., 1999; LAINE et al., 2001; FORD
et al., 2002) % Z TAMIETIE, BFHYR 2R AS /) —
JVTHESE L 7RI M s ik gyt (NAKAMURA ef
al.,2002) 27 Z ik, vIEHIIBIT S PrPc
DBEERE L2, 72, ElEoEE: LT=2—
w7472 (NF) %, #EBE#E (7)) 7Hk)
DIIEL LT THMEERY: 2 > <7 (GFAP) %,
WEAMBOWEL L T2 77 v 2R fic t N
WL, SNLDRBELDHREICLY PrPc DBEL R
WOV, F0BREEREI L2, 2 kid, PrPc D&
BSRR A MR T 5 O DEREFIIEREMR & L T2
Tid % {, HSELOEWIESRE (BSE) M
TLEMERE L THOBEROLREWEEZ LN,

M s LUHE

HEE AT

HA T BSE B4R INLUURNCES L Y A
FL, —80CITREEL T2/ 185 AR N2 5 4
RS STHDENHEM L 23 e L TR,

HEBEI H OFREL

EREICH-> TR 288E% OCT 2> 37> F
(Tissue Tek; SAKURA, Tokyo) Iz A EHRL 72,
7V AZZy b (CM3000; Leica, Germany) # Fw
TES 14 pym OEFEFERY A 2B L, —20CI28H0
L72100% 2% /—)WVAT20 FHEEL 21%, ) B
EEE AW (PBS)  TH&K L L 72 (NAKAMURA et
al., 2002).

RERE
BEHBOYIRIE, ~erxs )y - 2F v (H-
E) Beta%47) L3k, MBEedikc k) i
x24T 72, IERERISUG % HET 57212, 5 %IE
EYXIMiE (SIGMA, USA), 3% %4> (Nacalai
Tesque, Inc., Kyoto), 1 %7 > MiET V7 3 > (BSA;
SIGMA), 0.05%NaN; # & & T-PBS (0.05%
Tween—20 2 &1 PBS) 27wy x> 7EHe L CH
W 3TC T30 A L 22 id, TioBEi 7
9y X TR THRL 72 58Pk & 37°CT 90
HIRG 3872, T-PBS T L 28513, 150 7
Ty X W AR L 2 FITCERB I 7 4 X 1gG
(ICN Pharmaceuticals Inc., USA) # 3k + L €
37°C T 30 s L 72, YA Z, T-PBS T
¥E#1%, Perma Flour (Thermo Shandon, USA) T
HAL, BGEMSE (OLYMPUS, Tokyo) THEEZEL
72, B, BFHRICE, 7oy X BT 100 5

FHIRL 72 anti-bovine PrPc (NAKAMURA et al.,
2002), 200 #&i= A L 72 anti-bovine NF (P-033; InRo
Biomedtec Ab, Sweden), anti-bovine GFAP (RP041;

' Diagnostic Bio Systems, USA), anti-bovine type III

(LB-1387; LSL, Tokyo) 3 X U V collagen (LB-1597:
LSL, Tokyo) 7% X$HMmiEz=46HL 7.

& R

EHICH I IRABRBORE

v BB O HE e fRicB W TEEI NS
BROEAMRIL, Lo 7 T, FIEREIR, i
#ER%EThH- T (Fig 1A), EEFEFHOLESLH
WCHFER 2 B U722 RIS HAET 28O TER
REBECH -7, Ui L, oM aET 2 M
FG—rTHBEMBH NI VEIFT—5 2 TxT 3
ARl & - Tl RIS, WRESBIC AT 5
AR P & R, B &R L C BRI I
AL 724 v ] i <o 4% P ) i AR SO RE & 2 D
DB L UZ N5 I8 - THEA L 72 B 7 I > 50 E
B gfpaIn i (Fig 1B, C, D).

BFHICH T 2 BERBORE

MR R R P RIE 7 4 5 4> } TH B NF
X B HURG R I, REEICTELET 2 Mtk
FREINT, MEr SMEL R K OmMR L
HEDOWIH Dt S T/ (Fig. 24). —7%, BE
ZBWTIE, B S N RO RO B & RTIR
RIMROAFE L 72 SR ATHRIC B I LT 7225, 1
RS HEATEIALIC BT 2 BRI B R 1
- 72 (Fig. 2B).

7 TR RN PR T4 T A P TH D
GFAP I #43 2 $ifk e s Tlt, BIET /B ETOME
EHERBIR R & 7 b &S BRI IS A L
72 R R IE b Sk iIc B S w7z (Fig. 20).
BIIERBOIEREIC BWTIE, ERZICEA L 7 ik
FMERREINTEL T, BHE L 200 7 e
Bk B 2 VI8 BRI Ge s & 472 R B 2 B SR
LEDBER AN MBI BERIG 2R Tz

© (Fig.2D). Bi#oReigis, AEOIAE T ) Bk

THY (Fig. 2E), #rERkEXOABL LIZEHA
Tlo et I Nl F MR MR R L TR 2B
L, ZOBMEIL, BHEEIKIRICEE L 2BEESE
EAREB MM AE R PR A L > TREKEENT
Wiz,

FEHICEI 3 PrPc DRE

IEFRICBWTH PrPc HUiRIC & > TRBEE TN
enid, WERNDMLE, HET OMEBERERR
L ZDHHTHY, WEHKIREIN TV h -
7z (Fig. 3A). FHEO P RI[ICALE U BN H




TN A F T EDRIE

T HHNVETIE, ERMBBOLIA DM AV 52
ROBHMED EDTREEIN T2 (Fig. 3B). %
FRRAE T, FH®RED 558 L 72 %P PR e
HIEIC 2 2 b DFH A GFAP D4 & RIREIC
HicERic Itz (Fig. 3C). —7F, IKAHE
i, KL LTHEIV®IPEBRINTE D (Fig.
3D), FWARNZIR L 22 HikE D Bk 2 E &g b o bk
KEIT B W CISHBESEK E ZHE %y, i
O BB/ & 70 FEEHIBE T3 AL LA O 5 - B B I
MZZFECREL 28R & Z2Rrfa I nTnie,
HEDIKBZIZ B TIE, BEW S N2 A SR
EZNG ZELGERICEY) A TV 5 B A R et
SNTVBDITINZ, BHME & & DB I 2 E
BRI LT w7z (Fig. 3E).

BHMEOHAYOTH) AE L IKBE T 5
HIMAFEIZ BTid, PrPc & NF % GFAP nR1E &
DBEEEIBRI N (Fig. 3F, G, H). T4bb,
1 PrPc HUR A& TIE, 274 2# B 0B ERIC
Lot N AE AR SO - BRI ko TR
ENTBY (Fig. 3F), #i GFAP #iikic k- TlE, B
M & BRI R S N, RO XI55 Pl
SN TV PrPc ic L 2 B BB I n i
(Fig. 3G). —7, ¥t NF Hifkiefaic & - Tix, Eio
R M X EEIC R ;ETUL L 2R EA L
TRIRZ L T aETFrER 32 (Fig 3H).

% 2=
AIFFETIE, 7 HRHERICBIT 5 PrPc DHLE

Fig. 1. Localization of connective tissues in the bovine spinal cord.

In a transverse section of cervical portion of the bovine spinal cord stained with HE (A),
the spinal cord is divided from side to side by the spinal anterior artery (Saa), anterior median
fissure (Amf), central canal (Cc) and posterior septum (Ps). The gray matter (Gm), which
consists of the anterior column (Ac), intermediate zone (Iz) and posterior column (Pc), exists
inside the white matter (Wm) covered by the pia mater (Pm). The ventral root (Vr) and
dorsal root (Dr) extend from the Gm to the peripheral region surrounded by the arachnoid
(An). The boxed arears B, C and D in A are shown in B, C and D respectively. In B, Saa,
Pm and its branches, called connective tissue suport (Cts), are immunostained with anti-type
III collagen antibody. In the posterior region of the spinal cord (C, D), the posterior interme-
diate septum and sulcus (Pis), microvessels (Mv), endneurium (En) and perineurium (Pn)
between the Pm and An are all stained with anti-type V collagen antibody. Scale bars, 1.0

mm (A), 0.5 mm (B, C, D).

The abbreviations used here are also used in Fig. 2 and 3.
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PNEES - HPbR— - Mk - B -ZE AR BKERE

ERAT OREEE % BB T B 72oic, RIS/ I e TRE
15 AT T B AN S T T RIRATRER T RE X
FEE R BRI L D B L2, iR,
B oMK, B3R, BRI PrPe i3
BAELTED, 7Y THEICEET 3 HDIBWT3,
BRI, POEEKEROMIEE & =8, B
BVESAE, MRRBYESR B I SR & AR i R B R
RIEICHELEL T, 25T, HBAEHBEZETH 5
mERREE L OCFEEE IS OGRICLHFEEL TB
N, Mz T, RERTIRRIZHbTIMEICL PrPe i3
FLEL Tz, #£- T, PrPc 3R % T %
%< OBERICIREMFII, #ETIUL, PEMERER
BT 25 VNI ETH D EHL L,
L# L, PrPc i3 RekicB»wTH—IicHF
FELTWBDOTIEE L, #DRIFEITIZTH O DRHED
BEINR, TTHE—T, FHERETICBT 38R0

Fig. 2.
spinal cord.

B & L TEEI N HER & 3L T 2 HEE
MERBERAECBT2RED D, REREAEKICH
HETHIEICLY, BHMOEE TH b HEMSERE
WoTnwheZ & Thad, BUF, 27—y 2
PR THER I NI AR BT RET
HBH. 2T PrPc s, 7)) THIROIBIE S > 7B &
LCHWw/z GFAP L 2 B#E%RL, PrPciit
R B MR )~ BRI B & LR TR B At
I BEAEL (MADORE ef al., 1999), FEEBRERBS &
DIESMEER AT B &5 5 (GRANER ef al., 2000),

PrPc i3 F B % D0 TH b EAHBEIENEER
THLHMENA= ) v 7 ZERICHFEL T ED TR
TWwEHIEE N, Thbb, Iib & BEOERE
TH BB IERBIEAE; RG> TR L2
SRICRAEL T3 L HK S, #Hets L UBER
FREFCAEOBHEEZ LD RE(RET S L W) HE

Transverse sections of the cervical portion of bovine spinal cord are immunostained with

anti-NF (A, B) or GFAP (C, D, E) antibody.

In the Gm (A), NFs were detected in various-

sized fragments of axons and/or dendrites, but the cytoplasm around the nuclei (yellow) of

neural cells was not stained. In the Wm (B), cross-sectioned thin and thick axons of

myelinated nerve fibers and bundles of axons are immunostained, but the connective tissue
(Ct) is not stained. GFAP was detected in the superficial layer of the Wm, called membrane
limitans gliae superficialis (Mlgs), and in the Pis (C). In the Amf (D), the immunostained
Mlgs shows a mass of fine fibers and that branch into the Wm. In the Wm (E), the stained
myelin sheaths form a glial net that is sectioned by the stained gelatinous support (Gs) and
membrane limitans gliae perivascularis (Mlgp). Scale bars, 100 zm.
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Fig. 3. Localization of cellular prion protein (PrPc) in the bovine spinal cord.

Transverse sections of the cervical portion of the bovine spinal cord are stained with
anti-PrPc (A, B, C, D, E, F), GFAP (G) or NF (H) antibody. PrPc was detected in the spinal
anterior vein (Sav), Mlgs and its branch near the Amf (A). In B, the cytoplasm and glial
fibers of ependymal cells of the Cc are immunostained. In the posterior region of the spinal
cord (C), a blood vessel (Bv), Mlgs, Pis and its branches are stained. In the Gm (D), cell
bodies, axons and dendrites of neural cells are stained (insets). In a magnified image of the
Wm (E), cross-sectioned axons and myelin sheaths of myelinated nerve fibers, microvessels
and Mlgp are immunostained with anti-PrPc antibody. Near the sulcus lateralis posterior
(F, G, H), the immunostained PrPc shows various types of glial net sectioned by linearly
stained gelatinous and/or connective tissue support (F). The immunostaining pattern of
GFAP resembles that of PrPc (G), but the immunostained NFs of axons are grouped in the
sections described above (H). Scale bars, 100 gm (A-H), 50 zm (insets of D).
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Abstract

Some factors affecting on the reproductive performance of postpartum (PP) cows were investigat-
ed in 50 Holstein cows, which were examined for the PP days of ovulations and involution of uterine
diameter by ultrasonography. Milk yield and loss of body condition score (BCS) during early
lactation were recorded. Almost all cows were served for artificial insemination when estrus was
detected after the second PP ovulation. Data were analyzed by ANOVA or Fisher’s Exact test. In
multiparous cows, the PP first estrus was delayed compared to that in primiparous cows, however
there was no significant difference in days open. Greater BCS loss, more frequent anestrous
ovulation and delayed PP first estrus were observed in the cows calving during the winter but no delay
in days open was detected. Increased milk yield elevated the BCS loss and delayed the PP first
ovulation, estrus and service but not affected on days open. More than 0.5 of BCS loss delayed only
the PP first ovulation. Mean interval to the PP first ovulation was 40 days later in late ovulating
cows than that in early ovulating cows and the delay affected the PP first estrus and service. In the
late ovulating cows, because the PP first ovarian cycle and interval to the involution of uterine
diameter were shortened and services per conception tended to be lower, the difference in the days
open between early and late ovulation cows were only 20 days. In conclusion, the effect of parity,
calving season, milk yield and BCS loss on the PP reproductive performance of dairy cows were
demonstrated. The deviation in intervals to PP first ovulation was great and might affect on
pregnancy rate.
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Table 1 Summary of postpartum reproductive performance in 50 lactat-

ing cows
Measurement Mean®=SEM Minimum Maximum
Parity 2.18+0.23 1 7
Milk yield (kg/day) 35.8+1.2 24.1 49.7
Body condition score at parturition ©3.14£0.04 2.14 3.77
Body condition score loss 0.47%0.03 0.13 1.28
Days to uterine diameter involution 17.8+0.6 11 28
Days to first ovulation 30.9%2.4 10 79
Interval of first ovarian cycle (days) 15.8+0.8 6 26
No. of anestrous ovulations 1.36£0.11 0 3
Days to first estrus 55.2%3.0 21 107
Days to first service 715%+2.6 45 129
Services per conception? 1.62£0.12 1 4
Days open? 89.61+4.6 45 168
D Summary of 45 conceived cows
No. of No. of
c1ogs ops
10 10
5 5
. . ’ :
14 28 42 56 70 84 98 112

0 7 14 21 28 35 42 49 56 63 70 77 84
Day of first ovulation

Figure 1 The distribution of interval to first
ovulation in 50 postpartum cows

No. of
cows
25

20
15

10

0
42 56 70 84 98 112 126 140
Day of first service

Figure 3 The distribution of interval to first ser-
vice in 50 postpartum cows

Day of first estrus

Figure 2 The distribution of interval to first
estrus in 50 postpartum cows

No. of
COWS
15

10

0 : -
42 56 70 84 98 112 126 140 154 168 ggggn,nt .
Day of conception

Figure 4 The distribution of interval to concep-
tion in BO postpartum cows
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Table 2 Reproductive performance of dairy cows differing in parity

Mean+SEM
Parity
Measurement — -
Primiparous Multiparous
No. of cows (%) 26(52) 24(48)
Milk yield (kg/day) 30.0+0.82 42.0k1.5°
Body condition score at parturition 3.11%0.05 3.12%+0.08
Body condition score loss 0.40%0.04* 0.56 =0.06°
Days to uterine diameter involution 17.3£0.9 18.3%£0.8
Days to first ovulation 26.7£3.2 35.5+35
Interval of first ovarian cycle (days) 151=+1.1 16.7+1.3
No. of anestrous ovulations 1.31+0.15 1.4240.15
Days to first estrus 47.8£3.78 63.1E£4.4°
Days to first service 65.7£2.9° 77.8+4.0°
No. of cows conceiving 23(88) 22(92)
Services per conception 1.65%0.17 1.59+0.17
Days open 83.1%+54 96.4%£7.3

@b Values with different letters in the same row are significantly different

(P < 0.05).

BB EENE D -7z (Figure 4).
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Table 3 Reproductive performance of dairy cows differing in sea-

son of parturition Mean+SEM
Season?

Measurement

Summer Winter
No. of cows (%) 23(46) 27(54)
‘Milk yield (kg/day) 32.4%16 38.7%15
Body condition score at parturition 3.06+0.07 3.21£0.06
Body condition score loss 0.39%0.042 0.54+£0.05°
Days to uterine diameter involution 18.1%0.9 17.5+0.8
Days to first ovulation 30.2+2.7 31.5+3.9
Interval of first ovarian cycle (days) 15.2+1.3 16.3+1.0
No. of anestrous ovulations 1.00£0.14*> -~ 1.67%0.13°
Days to first estrus 47.71t4.18 61.5+4.1°
Days to first service 70.814.1 72.1+£3.3
No. of cows conceiving 20(87) 25(93)
Services per conception 1.85+0.18 1.4440.15
Days open 98.3+8.3 82.6+4.5

Y Summer: 21 March to 20 September; Winter: 21 September to 20 March.
®> Values with different letters in the same row are significantly different

(P < 0.05).
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Table 4 Reproductive performance of dairy cows differing in mean daily milk

yield during the first 10 weeks postpartum Mean+SEM
Milk yieldV

Measurement

Low Middle High
No. of cows (%) 17(34) 15(30) 18(36)
Milk yield (kg/day) 26.91+0.5% 34.4£0.8° 45.4+0.7¢
Body condition score at parturition 3.081+0.05 3.15+0.08 3.194+0.09
Body condition score loss 0.35+0.052 0.4510.042° 0.61+0.06°
Days to uterine diameter involution 18.4+1.2 16.9+1.1 17.91+0.8
Days to first ovulation 20.412.2?2 35.0+4.5° 37.414.4°
Interval of first ovarian cycle (days) 16.7+1.2 13.5+1.6 16.7t1.4
No. of anestrous ovulations 1.35%0.21 1.20+0.17 1.50%0.17
Days to first estrus 42.8+4.52 57.7+5.0% 64.7+4.9°
Days to first service 61.5+3.08 78.5+6.1%° 75.2+£3.2°
No. of cows conceiving 14(82) 15(100) 16(89)
Services per conception 1.86£0.25 1.47+0.17 1.56+0.20
Days open 84.11£9.7 935%79 90.7£6.5

Y Low: < 30 kg/day; Middle: = 30 and < 40 kg/day; High: = 40 kg/day.
abe Values with different letters in the same row are significantly different (P < 0.05).

Table 5 Reproductive performance of dairy cows differing in body
condition score (BCS) loss during early lactation period

Mean+SEM

Measurement Loss of BCS

cast < 050 > 0,50
No. of cows (%) 33(67) 16(33)
Milk yield (kg/day) 33.9+1.42 39.0x2.0°
Body condition score at parturition 3.01£0.042 3.41+0.07°
Body condition score loss 0.3310.022 0.76+£0.03®
Days to uterine diameter involution 17.9£0.7 17.8x1.1
Days to first ovulation 26.61+2.12 37.3£3.9°
Interval of first ovarian cycle (days) 16.3+1.0 154+1.4
No. of anestrous ovulations 1.33%+0.13 1.44%0.19
Days to first estrus 50.7£3.6 62.9+5.2
Days to first service 67.513.0 77.7+£43
No. of cows conceiving 29(88) 15(94)
Services per conception 1.76£0.15 1.40x0.19
Days open 89.91+5.8 88.01+8.0

ab Values with different letters in the same row are significantly differ-

ent (P < 0.05).
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Table 6 Reproductive performance of dairy cows differing in interval to pos-

tpartum resumption of ovarian activity

Mean+=SEM

Interval to postpartum first ovulation?

Measurement

Early Middle ) Late
No. of cows (%) 20(40) 18(36) 12(24)
Milk yield (kg/day) 31.7+1.72 37.2+2.08° 40.5+1.9°
Body condition score at parturition 3.08%0.08 3.14%0.05 3.25+0.09
Body condition score loss 0.42%0.06 0.48%0.05 0.55%0.07
Days to uterine diameter involution 19.0£1.02 18.2+1.02% 15.2+0.8°
Days to first ovulation 16.6+0.82 30.0£1.3° 56.1%3.7¢
Interval of first ovarian cycle (days) 18.0+1.08 15.5%1.5%0 12.5%1.7°
Days to first estrus 44.614.02 52.8+4.3b 76.3+£4.8°
No. of anestrous ovulations 1.50+0.17 1.28+0.19 1.25+0.18
Days to first service 63.212.8" 69.3£3.9° 88.8£5.0¢
No. of cows conceiving 15(75)? 18(100)° 12(100)z°
Services per conception 1.73£0.25 1.78+0.17 1.25+0.18
Days open 80.61+7.5 90.0+6.8 100.2+9.8

b Early: < 22 days; Middle: 22 - 42 days; Late: > 42 days.
&b Values with different letters in the same row are significantly different (P < 0.05).

ANz, 12770, SEOMRITHABRE By & L 6%
FHETOHEE, bbb, BRBSEMEL (H—»
DHEIFRHED L VERERFGETOLHE»r LT —5
PINEL, b2 b EIcBERFI DB 9L
LD THEH, Lizh->TERRBOREL, BEBS
2 B oI B REME R % B I FEE S 2 v
BRIAT 2icdh72-> T3, SEFEEM I EEBS L 0T
LOREE TR, W) RIZDOWTHEET 5 BED
HHI.

BERBITIE, RERE & s L CHIES TR 0 RS
BIUPAIFTCOHEDGERBIZEAP-ZI2brrbb
T, ERBERICREERER LY -2, 277L, b
DEHENZEL, 12—15 BTH Y, ZREHEDITSD
EDORE X PEI L BB OD b - 22T HE
MLbHBEEZLNEID, L) BEETHORE W
BTHb., LUcY et al. (1992) 1Z40pEL ) BIEEIN B
& UHIEIFR BRI, RS L L GEWL 0o,

BRI R e LT3, RKRE LT, #ESE
TIFADZANX—,35 > 2 (EB) ORRER s
Tl 2722 L2 HIT T3, SRIORKBETIE, AD
EB % KBt§ 2 & 3115 BCS DT (BUTLER and
SMITH, 1989, HOLTER ef al., 1990) %%, ¥ CHE
I oizZ b, BhbfiRE -y nbE
Z bz,

PERRRNEOR )V > OZEMEEIC L), FnIpgisk
MEREEHIZCLIIZIEVWDHLEVDNATW 2
(MCNATTY et al.,1984). ¥ 72, HANSEN and HAUSER
(1983) 13, AWARUEIEIZBWT, LEHGTIIE
ot & R L TR RIBEINEET 2 S HELTW3

%, A0S EROBREIE L N2, —F T, Ik
R w2 b b, T ESIBEEINS
BEMENIBRL T2 Lo -7, A

ATEEIRE - X TIIIZE L > 2nicxt L, BETIE
T oo, ZBfE BENI T 16 H S 0B CEN
TBY, ZHICELZ ALNKD B %ET0.4H
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I E WS, AL [b 72 ) DZREIEL, BRELT
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— B BREMRIC L D IENML T 545
BWTY, ZREOERL S, BEHEEMETIKE
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D &G L 7205, AWML EE TR RPN Moy 2
B L T 2 BB ER<, 30 kg Bl EDFLEIZAH
EFESREE 2B LR D Z E DL L o 7, FLEBE
M EROIEFLE & CERBIEINR R HE R 5
27255, FEFIEEN 2 KL T, #ESEE
BL O AT R =ms LB B, » 72, L2 L, ZHRIC
EL7z Al BEUHMEWFLETE < T 2R H ), F
BB EBENZIIIOHUATEEZIRO b N %
ol 7272 L, BRIDIERFERIE L DE I KED -
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RWFLIC & D AIEIPEIIABIE T B A = X a kL

T, BT WHAERDEIMIIL Tz AL X —BRDE
wO#&Mtwa,ﬁmEBﬁth%ws;wW%
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BLUOKBEHRZELE TS LEBIRTE 5, BCS
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otz 72,180 BORBEIMNICZB L e -725
I & TR WETH ), TRFECLEFEE
RO LN, /N SARZEY 5 HNZER B %
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Relationship between antler growth and bone metabolism in male
Hokkaido sika deer (Cervus nippon yesoensis).

Yuichi Kameyama, Akiko Kunii, Masao ITo and Yoshiro ISHIJIMA

Faculty of Bioindustry, Tokyo University of Agriculture,
Abashiri-shi 099-2493

F=T0—=F VA, B, Anivs, BB
Key words : Hokkaido sika deer, antler, calcium, bone metabolism

Abstract

To discuss the relationship between antler growth and bone metabolism in cervids, morphology
of antler and biochemical markers of bone metabolism were observed in male matured Hokkaido sika
deer for a year. Morphology of antler were assessed by timing of antler shedding, timing of velvet
éhedding, appearance of each tines, and sum of length of main beam and tines. Biochemical markers
of bone metabolism were assessed by concentrations of total calcium, ionized calcium and
1,25(0OH),D;, and activities of alkaline phosphatase (ALP) and bone ALP (BAP) in the serum. Antler
casting and velvet shedding were seen in April and September, respectively. Peak growth of antler

velvet occurred in June. Most of serum total calcium originated from ionized calcium and both of
them has strong homeostasis. Activities of ALP and BAP, and concentrations of 1,25(0OH),D; in the
serum increased during the antler growth period. These biochemical markers of bone metabolism
probably have annual rhythms related to antler growth.
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Te®d, TV DRBHETHDTEREDS L O ELFHE
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IPFTRCA A LA T ATH D, WEIZERZ
BLTEWEEEZRL . ME ALP, BAP B L U7

W 20034F2H6H

BRI 2 2> D, ADMEIICHEZ ER 2R 72,
I DR BREe— 7 —13, AL EE
LBEEbzRmRT s Bbii,

*

— Rt S OB IEAY DY, FOBAILE
FHEZEDLL, TOBRKITLAFCEETH ), o
AhH HEBEEHTRALNT V., BANFEET &R
NELPWAIZEE L WRIN, FEOEETEEIN
REEIEFEORERE L UEETREIENTW S
(&S, 1991). BEEOELBBBGIE, ZLe 74
ryrTHhHs (FHS, 1995). Lizdht->T, #-KE
DY HFEDBEDF DI TH D RELHAREET 5
ez, KEDANL I LBBELEbiLs., L
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Y AT FOBRIC BT 2 EEHERTEBLEN T
TroEZ NS, EE AOBRBICANG T LD
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BWESARLZHAZAM L), KEDEST
5T LML INT 5 (GEH-H, 1988). —7, ML
Bz B TAHNT T MIMBREOS 7 v e LT
BelL, MHBEIF AL 2GRN LT ERLSR
3% (CAPEN and ROSOL, 1991). Z 728, HILEW
ZBIT2ANY T ADMPRER, BEEEE L UL
BE»OMBICHAGENTWA(RESL, 2001). ¥4
FHizBWTHMHPBRAI NS 7 APERZELUILA
EEEET, AOMREESHL 2 LHDOTW iz A4
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and NEWBREY, 1988; BAKSI and NEWBREY, 1989) T
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WHREB L CREEGADHERICUHEL AN T LD
ELHRETH - 1256, ADMEMICBIT2HEY S
BEZL L JEDL ) RBIZE > Tn B Z LT
ENa. L2»L, YHHEOANL 7 BB 28
ERA L, BREETVEWE L TOFHELHS
PR E3N T, Fi, ADOERRRICBT 25/
ALY, BEOEEMTH DEEHER
LEET LS D B,

Z ZCARIFRIZ b EIC BT 2BEONSEEE LT
FYERENT WL =Ry D HDRRKEEL L h TH
DG & AN EREe— A —% 1 EMichbz - T
BEL, ADME L BRBOBERICOWTERL 722,
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BT > H (Cervus nippon yesoensis) 0
RCRHE 3 BA & L 72, SEERBALARF D BpiZ No. 1279 %,
No.2 %58 %, No.3D 5@ Th -7z, b DEEKIZ
WRBERFPAEYRELFRORERERE (6 4
BE) 0, HAREDEMGTEHE L2, BEHI 8 — 9
BLWI5—16 BDEASY 2 BT - 72, MR & L T3 e
HEiLBFRAEEhsl, ERCEHANN 0L 2188 L

No. of stag
(Age)

No.1
(9 years old)

= ARHEE, KRZ|2Z 7 <A FH oS5 317- 72,
RESRHT T, BRAINEB I CEFZ Y "%
v, BEZBERS L. fokiz BBRiERE Lz,

2001 4 4 A5 2002 4 3 Ao ATH (20 H2 %
KHDM, FEiY) 2> h 278, AnEREE
BIURMAZIT-> 72, R8T 77— 2 %S
W (NAZ)V) D2ml2KERTT—3MEES LT
17 72,

ADERIZEADRR, FEORY, &BAOHB
K, BALSKNEE (oA frE—2nE3 E
ERANRIEAFTLTCER) #BE L2, A/ v E—
LDREZ, AOMRD LEBOEEEE TONZ
L, BARXT»LECE 1R, 28, $IK
&L, ENFENDGUEED b Feuih E T W % filE
L7z,

BRI B L ERE AN EZRME (VP-ASO7660,
TNE) BAV, BHERY LT %2, B 2R
FHRICLVMELZSHEL, WEFORHI NV TA, 4
A AN T A TAAY) TR TP I—+
(ALP), BET LA ) 75 A7 7% —+ (BAP),
1,25(0H),D, ((EHAIE ¥ 3> D) #BEL?. 2nbd
A ERB~— 7 —DREIR, BEHERERRE
Z—ITAKRE L 72,

WBWRE LUEE

R L2 3ERERLADRR I —v BIRLR
(Fig. 1). BIEEDMAIZ 4 Aic#EA L, RAICHBELR
L ALY E—LIZ8HETH 4 » ABMREL 72,
BIMIIS A, 2tz 6 H, 3k 7 HiclHEAL,
BBAITBBIE L » AUNICHELZKR 2 72, BRIgIC
No. 1 3 & No. 3 DI, No. 2 DA 3 X 448,
No.2 DEMIZ 2 R 3IRDBAHEER L., =/ H
DREL 3L LICZ 2 &, 12ITT TR 3 R 4

Right main beam &—@
Right brow tine @ - - @
Right 2nd tine @& — -@
Right 3rd tine ®&— —-@
Left main beam O——O

No.2 Left brow tine O - - O
(8 years old) Left 2nd tine O — -O
Left 3rd tine o— O
From casting
to shedding
No.3
(5 years old)
— 1 1 1 I 1 ] i
Mar Apl May Jun Jul Aug Sep Oct

Fig. 1 Pattern of antler growth for three stags in 2001, Each line shows growth period for main beam

or tines.

Line means antler growth over 1cm in a month.
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IV A (Cervus nippon yesoensis) 1 3\F 5 A DMHE L BAHOBIE

ROKAZEET 5 (KFEH], 1986 ; #8, 1988). No.
2034, 6BLUTRERICAEI3I X 44, EM2R3
R, SRS 2 RIROBAZERLTBY, R
RN R BT 5 8 3 DR ALIZ LKL L D
LBbn, BAOHKIZ, 242 E—LLE I
fREZ#2721 7 A0 9 AicBE 3N, AR T
BEINTADRE $F— 13, BEMKICBIT 235
& (KFEH, 1986 #2, 1988) & —&H L Twi=, =V
KB AADEE <5 — 03, HEEMEKE TEME
ETEDT W EHTRENT,
BAEKRDES DFEHEIZ 8 Al iE (182 cm)
EEL, JARHEICE 2 bTLr LRI ERLE
(Fig.2). 72, BRAICESHL 2HALEKNEZ 2 LH]
Hiciisk L 2 eknekn R 2515, BALk
TlyrAMIcMELI-RE2EH L2 (Fig.2). 2o
BRI DFEMEI ARER TSR L 2026 ATHY (72
cm), RWTHEZEEL 72012 7H (56cm) TH -
2. Shbb, VU IOAIR, S5A»L 6 HIch
TTL2 b MRT2ZEPEOEDE T2, 2O
HIZ XA > E—L4, TROMATH L5 1 KHIME,
RATRWHANDE 2RI 72726, RAESE
kL7 Bbhd, 8 Ax b 9 HICHIT TZsfAmr 4
BLizizd, BALKT6cm DE S # AL 7-.
MIFEF DTS N 7 ZBE EEEA 2 {bh
SULBER, FHMEBLUILACEH L kh o7
(Fig.3 EEY). F 72, MERICBIT 2BV 7 4D
EAEER, AX AN I ATH -T2, WHHEDA A
AN T LR RNVE Y EOERIC L - TER Y
RERREI & Z0T, AL - B OBEM L LR
HEFFCEELREZ R L TWE (KESL, 2001). =
VYA DI A F A IV 7 L BREE S MO ELE
& RIRRIC RS 70 R % 0T ORI e HiFH THERR &
nTBY, zoEFRe LB IS TLEL A
BN AEAEEEEZRT LD EBbL,
MEROER ALP IR 5 Ao 6 8 Bicalb Tk
FHL, JRIREEMICIEASLT, 20&FIZIZT—EE
#ir L7z (Fig. 3 WER). F#) BAP iEHEIZ ALP & 1313
B UZEEHZRLEZD, 6 25 8 Bigylr Tidiiz—
SENEMEERL 72 (Fig. 3 WBY). AFFSEIC 517 5 i
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Length of total antler (¢cm)
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Fig.2 Antler growth from April to September in
2001 in three stags (meanX*S.E.).
Length of total antler means the sum total
of length of main beam and tines.
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Abstract

Five farms having different manure handling system, two composting systems (farm A and B),
two aerobic liquid treatment systems (farm C and D) and one anaerobic liquid treatment system (farm
E), were investigated to understand the situation of the nitrogen load at each dairy farms. Investigat-
ing the nitrogen flow in manure handling by simple chemical analysis of the wastes, the total nitrogen
load obtained by farm gate balance method was classified into two categories: nitrogen load in the
process of manure handling and that of feed production.

The total nitrogen loads at farm A-E were 140, 270, 310, 220 and 120 [kgN/(ha * year)],
respectively. The ratios of the nitrogen load caused by manure handling to the total nitrogen load
at farm A-E were 29, 59, 16, 9 and 6%, respectively. These results show the conditions of the manure
handling system would influence seriously to the situations of the nitrogen load. On the other hand,
the nitrogen loads per cow caused by manure handling at farm A-E were 23, 68, 9, 11 and 4 [kgN/
cow * year], respectively. From the results mentioned above, the reasons for comparatively high
total nitrogen load can be said to be fully fermented composting at Farm B, high density of cows per
hectre at Farm C and method of spreading composted manure at Farm D.

The analytical methods in this study can be utilized for estimating the factors related to nitrogen
load without detailed investigation on nitrogen flow in a dairy farm.
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Table 1 Lactic acid content and dry matter
loss of silage at 50days after ensi-

ling
Lactic acid  Dry matter loss
(FM%) (%)
Non treated 1.5 5.2
0.3% ammoniated 2.5 9.2
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Relationships between polymorphic variants and expression level of the

corresponding constituents in major milk protein loci of Holstein-Friesian cows
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Abstract

The relationship between polymorphic variants of major milk protein (as;-casein (Cn), 8-Cn, »-
Cn and S-lactoglobulin (Lg)) and expression quantity of the corresponding constituents in Holstein-
Friesian cows was examined to obtain information on the relevance of protein polymorphisms to
functionality.

In an ELISA (sandwich method) using purified monoclonal antibody (mAb), detection sensitivity
improved to about 10% to 10° fold compared to the solid phase method which was previously reported
for determining the quantity of as;~Cn, 8-Cn, »-Cn and 8-Lg per 1 ml of skim milk. As a result of
comparing the expression quantity (A,qs) of a component with the corresponding variants within four
major milk protein loci, individuals with »-Cn-B/B type and g-Lg-A/A type were found to have
excellent expression quantity for »-Cn and S-Lg constituents, respectively. Though for the 8-Cn
type, the result differed from that obtained with the solid phase method, the result which A%/ A? type
produced more 8-Cn quantity than A’/A’ type was the same as the previous one. As an example of
bovine milk protein polymorphism, it was observed that the expression quantity of constituents was

significantly different among polymorphic variants within the corresponding locus.

Introduction

Protein markers in domestic animals have
mainly been applied to pedigree registration and the
phylogeny of livestock together with blood group
factors. Though economically useful, such infor-
mation is of little value. Linkage among the por-
cine halothane sensitivity (Hal) locus, phosphohex-
ose isomerase (PHI) locus and 6-phosphogluconate
dehydrogenase (6-PGD) locus, and the association
between cattle milk protein variants and milk yields
or milk fat, etc. was clarified (Rasmusen et al. 1980,
Komatsu et al. 1981, Ng-Kwai-Hang et al. 1984,
1986, 1990).

Protein variants are electrophoretically detect-
ed based on differences in molecular size and micro-
heterogeneity which are caused by glycosylation of
the protein molecule and conformation of the
polypeptide chain etc.. The association between
many protein variants and physiological functions
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have not been precisely explained. And relation-
ship between polymorphic variants and the expres-
sion level of the corresponding constituents has not
yet been reported.

Accordingly, for the dairy milk protein constit-
uent, the relationship between genetic variants and
expression quantity of the corresponding constitu-
ents was examined to elucidate relevance of
polymorphism to functionality.

Materials and methods

1. Cow milk samples

811 milk samples from Holstein-Friesian cows
were used for typing and the estimation of the
amount of protein components. The samples were
mainly collected from 15 farms in the Ubaranai
region of Abashiri City, Hokkaido. Milk fat and
admixtures were removed by centrifugal separation
(3000 rpm, for 20 minutes), and made into skim milk.
as;-casein (Cn), f-Cn, »~Cn and g-lactoglobulin
(Lg) type for all samples were detected by urea-
isoelectric focusing (Yokohama and Hirayama
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1996). Still, factors such as the breeding condi-
tions, parity, stage of lactation and age were carried
out without purposely considering the measurement
of each component.

2, Avidin-Biotin system ELISA (Sandwich method)

Blood was sampled after the milk protein sam-
ple (as:-Cn; C7891, 8-Cn; C6905 »-Cn; C0406 and 8-
Lg; L6879, SIGMA) was injected into a rabbit
intracutaneously. Then anti-cattle milk protein
polyclonal antibodies obtained by ammonium sul-
fate precipitation were coated in the solid phase in
microtiter plates as a primary antibody, and milk
protein antigen was added. Next, secondary anti-
body labeled with biotin after being purified from
serum-free culture filtrate of as,~Cn (two cell lines),
B-Cn (five cell lines), x-Cn (three cell lines) and -
Lg (two cell lines) of anti-cattle milk protein mono-
clonal antibodies (mAbs) which we produced
(Yokohama et al. 1996), reacted to the antigen
combined on the plate. Afterwards, the antigen
level was measured based on absorbance (A,gs)
using the sandwich method applied Avidin-Biotin
system (Javois L.C. 1999). Still, the pH of the
Tris-HCI buffer for washing and reagent dilution
was the optimum for each mAb in the antigen-
antibody reaction as reported by Watanabe et al.
(1999). Preparation of a standard curve was car-
ried out by the method of Hirayama and Yokohama
(1997), and was used to estimate the average content
per 1ml of the major four milk components. How-
ever, relation between polymorphism and milk com-
ponent amounts were analyzed using the absorban-
ce value (A,ps). The significance of the expression
quantity was analyzed by method of analysis of
variance.

Results and discussion

The average amounts (mg/ml+S.E.) of major
cattle milk components (as,~Cn, 8-Cn, »-Cn and -

Lg) calculated from the standard curve for each was
(13.53£1.89) X107, (6.42%1.65)X 107, (0.31%1.18)X
1072 and (1.37%4.78) X1072, respectively. The
detection limit was therefore about 10% to 10° fold
lower than that of the ELISA solid phase method
reported by Hirayama and Yokohama (1997) as
shown in Table 1. As we used the primary purified
polyclonal antibody and purified mAb from the
culture supernatant, the detection sensitivity might
be improved. However, in order to determine pro-
tein quantity, the calibration curve must be reset for
every measurerment. The absorbance value (A,os)
was used as the quantitative value of polymorphic
variant in order to measure multispecimens to save
on cost and time. As a result of comparing expres-
sion levels between each variant of the milk compo-
nent based on the absorbance value (Table 2), in the
as,~Cn type, even though there was no difference in
as;-Cn amount between B/B and B/C types, the
former tended to have a slightly higher output.
However, the B/B type had a significantly high
as:-Cn amount in a previous results (Hirayama and
Yokohama 1997). Though the S-Cn-A%/A? type
had the highest 4-Cn amount in the previous report,
the #-Cn quantity of A’/B type was the highest in
the present study, followed by the A?/A? type in
experiments used over 20 samples. There was a
significant difference between dimorphous. In
A'YA', A'/A? and A°/A? types, for which many
examples could be investigated, 4%/A? type had a
higher #-Cn amount than A/A’ and A%/ A? types.

x-Cn-B/B type had the most »-Cn as in the
previous study, followed by A/B type. B/B type
had the highest output (Hirayama and Yokohama
1997). Since there was a report that the »-Cn-
B/B type individuals had higher milk yields and
milk protein productivity (Komatsu et al. 1981,
Ng-Kwai-Hang et al. 1984), it seemed that »-Cn
productivity may be improved by increasing the B/
B type individuals in the Holstein-friesian popula-

Table 1 Detection limit between sandwich method and solid phase

method

Milk proteins Sandwich method Solid phase method
as,—Cn (13.532+1.89)x10* (1.573£8.45)x102
£-Cn (6.420+1.65)x10! (0.019+3.54)x10*
x—Cn (0.312+1.18)x102 (0.003x£7.80)x10-3
B-Lg (1.369+4.78)x10-2 (0.001£3.83)x10-5

Cn: Casein, Lg: Lactoglobulin
Figures: Average +S.E. (mg/ml)

¥: by Hirayama H. and M. Yokohama (1997)
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Table 2 Relationship between polymorphic variants and expression level of the corresponding bovine milk components

Relationships between polymorphic variants and expression level of the corresponding constituents in major milk protein loci of Holstein-Friesian cows
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A siginificant difference was recognized at a 5 % level between different codes without #-Cx - B/B type.

Average value; Each component amount was shown by absorbance(Ass)

Cn: Casein, Lg: Lactoglobulin

tion. B-Lg-A/A type had more amount of g-Lg
component than the other genotypes. A/B type
showed a value between those of both homozygotes
as well as the »-Cn type, and there was a statisti-
cally significant difference. For the as;-Cn and 8-
Cn types, there was different results from that in the
previous study (Hirayama and Yokohama 1997).
The same results for »-Cn and s-Lg types as last
time indicated that the reliability was high.

In the experiment using multispecimens, it was
considered that the superiority of the 8-Cn-A%/A?
type did not change which was the same as previous-
ly. The 8-Lg-A/A type individuals were generally
predominant. Though it was reported that the A/4
type was also predominant in terms of milk protein
percentage (Komatsu et al. 1981, Ng-Kwai-Hang et
al. 1984), the frequency of the A/A type individuals
were also low (10.49).

Referring to bovine milk protein polymory-
phisms, it was observed that the expression level of
each component in milk protein was respectively
different among polymorhic variants within the
corresponding four major milk protein loci.
Though the association between protein polymor-
phism and economical characteristics had been
clarified, this time, the relationship between the
polymorphic variants and the expression level of
the corresponding protein was clarified by using an
immunochemical technique.
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1998). Z ok, K4 Z 7 HERITEL % 5D
FNTLWIAMRREIC BT AU NS E R A
52 G DEEDTE N, MFLEEL TFHIIRET

RERL, S HICEHBESECOTTREYSH D,
FEEDBEE ORI N B,

DRERICH SN AT, BBELZEL, OICA
NBE2DLEBIEHBY, ERWLFOREND L. ¥,
*BERLICLIh - CEIERRIC L 5, 30
WAL L DBER RS, ARICBEL CRIEIC L 3
DRI RRE (MKRGEET > 20 F) BEDER
LR DIRI A REER () oe—%) THD. HILEED
b DWEEERRETER OB, 7c & N2 Y 13— BiEHE % BlsE
L7z&Z s, Wi Mzl a3 i ms -
THML T2 (B L4, 1955). T %bb, #HEIL
LEWRY, NJov—wiz & 2 BEEBRORE T 20,

WELDOFI A

WL T, BB L OB S > o7 BoElEdh
HeZLLTWw{, L72d -, FMIOFEICH72-
T, GMBOBEICHEL (BN HER#£2 5 0E
Whb, FREROBRIDLWST 7 P72 060
B7a 7))y OEEIEWIIEL, #BFoWILEMKRD
AFEIFVELTVLD, HEVETEBEOHM, &
ERGLTHEZBZEDNET L, WFHRRECB W
T, BEEROE RS OME»FIHOF.LIZ T 5
ERbIL. —F, BT 0T ) v OEENE & BT
LOTHIUL, BRELTHRBESRINNL W, B
B2 27 b E DR FASE BRI X T 5 0k B
LWThb), B, LIMEHEE L TIBICHEAR
N7 HEWE R, 2 » ARSIz 2% v

;1. WSLHC & BELHARL (%) DEE*

SR IR 208 RS Bkt k&

1H 5.64 14.23 1.12 1.96 77.05

2 4.39 5.38 0.9 4.07 85.39
4.73 3.93 0.79 4.95 85.73
4.38 3.64 0.76 4.85 86.39
3.96 3.27 0.79 5.46 86.63
3.86 2.99 0.69 5.55 86.91
3.94 3.05 0.68 5.34 86.99
4.57 2.82 0.67 4.77 87.16
4.63 2.86 0.69 4.56 87.22
4.68 3.16 0.70 4.70 86.77
4.64 3.30 0.71 4.81 86.63

* SETH, S
w3EBE Ok, JRLS, 22 <0H, KEO&FE
1002» 5331 < )

>

o
an

N U R W N RO O
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9 (National Mastitis Council, 1996).

EEBFED, HEED LWL TEES N LI
43 - A2 BERGE T 2605 mL T 5%
W, MAEFAEATE S LT, BEEEERFALL
BWand 2HMADOBEDTRETH S, bz, LI
2 FEIEE D B I EFLIZ R L DOF A%
b EEZLNED, EFICEHEMLTHBTE 37507
THRELFKIZ% 5,

byl

WM FRRERROFR L L TTIE{, &M
LTHAT % &, AFES L OBREMEL i
W e TE LW T, EEEADOXNE» BN S,
HFEBHFDOYE, H 5V idEEFICL Vw2 Et L
LTHAT 22 2 03, BLWABHZLTA

7z, SRFEIMOBE, BB EBT 5 LEnT
»H5.

X B

JENNES, R. (1988) Composition of milk. Fundamen-
tals of Dairy Chemistry 3rd. ed. (Wo_ng, N.P.ed)
1-38. Van Nostrand Reinfold CO. New York.

TmREE—. & JEER (1995) EFLOBEEFMELY R
PR EN) N—EIEEIC RIT T WO, BRER
¥ AEOWF, 441 A 139-A145.

The National Mastitis Council (1996) Current con-
cepts of bovine mastitis 4th. ed. (+BEFLELHZ
4 #) 35-36.The National Mastitis Council.
Madison.
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B E R FETEH ®/ETFILYH

T L &I

2002 6 H1I1H» 514 HIZ, EALXNFTHD
Palacio Euskalduna Convention Hall TR & 172
International Colloquium on Paratuberculosis (ICP)
B 72,

Z NI —RAREREFERDAITb NIz E NV AR, 2
NA 2 &7 T AMEDKREFERIC BV A~ LR E 1
SATEYBNNATHE DAL > D27 BEMIZ
HEFLHETHY, Yo h—F—6"TTRAVF 7
777 T ENNF ) RGBERSIS CTHEL TH 5.
IDANRA V)= TERENAFTEFVT -2 ) —
FEBHERZ SO RMII7THY), "R ITHEE LD
AHITEZLWE ) THD., ENNTOMHIZ, BORMKD
%L, 78T ANELEVZTWEDHFEHRHT
Bz,

ICPRRI—AHEB IO I—AKICHET 2 EEES
T, WR» L 280 ADRBVEE ), HHEH, £E
¥, B, BN, ST, BY¥ kLS5
bhieo T, —iEEH 86, KR ¥ —FF 145 piTh i,

EABEHE

EFEW (R 1213, Vivek Kapur (7 2 )
7, 3RV ZR)DT I —REDOIEEEFIHENT ), Richar-
d Whittington (A—2Z F ) 7, =) HFR2=yh—
F—RERBRY) o T332 RBREOHE, John
Hermon-Taylor (4 ¥ ) %, &> } ¥ a—UHKkEER
K¥) o Ta—x@Wee tozuo—HEenBf B
X U Ramon A. Juste (A4 >, 24 H—) D77
FoAc kB3 —RRDHIE) D72,

Vivek Kapur i3, 3 —3H & BiEiZHE 7 / 2%k
LT, I—AR2E O DIERESIFH LT L,
72, I—AWOHIBEERIM)T %2 PCREIC - T
SBIRMyICHEIEL, ~°/ A DNADSRZHET 5 )8k
(AFLP) miE#AL 24T > T\ 5, HHTIE, I—FHW
DFEIEMEC BT 2 BB R M CRENE
MAEFED LW Eh LIFRE D I —FENEE
FEEF|DWSEIZ DN TDRRYH - 72, X DHEKI,
TFGRIRTIATT)—REEL T, &EETEEE
BICRET S, 20, BRKHEOEERS % E257
N iz, PCR R EHHEREES # 5L FE TEE 2 ED

T, €RERF2RETLEVILDTHY), 3—%
Boesr / a (4.92M, 517818 @ ORF, GC& &
69.3%) ZHFRELI2ENZEThHho72, 51T, HUE
#a— Py 2 EEBEBTFHRBEOTASZEET 5 7201,
A 7uTrvA0EMEACTHEZLTEY), MHE
DRBEERHFIEMICBET 2B T2 6T, B
L WHAEWEDBRSEIZT T, 2HERT 7F i
BREINBHRNEELRIC L B12AHF 2N ET
%Ot

John Hermon-Taylor i, =4 3-x75 ) 7izBL
TEL DG FEWFHHEEZ L TH Y, John J.
McFadden & & o 3 — & B # ABLF IS900 DHFFRi3
E£HTH D, £72, Mark Tizard b & I—FH & 7
o—IREOBEEEFEL B, 40, Jo—>
WICDWTDRERED - 72, 1913 Fi2 77 2 T—nht
FHE Thomas Kennedy Dalziel i2 & » T, I —RH»*
Ju—REBI T EDREIND - 121%, 1994 £ 5
1999 £ DEERMETIE, 70— HTREZBILT
WBIBIZ I =R B EET 200 ) iz onTi3,
MHET 53-8 LRI H W, &k, #O
POMRECITbNIER T HkE AWz ZNofE
1%, BAEICA = A TH 5. John Hermon-Taylor DFf
KT, 70 —YHOBTHI—2HIL 0% NHELT
FETHEDZETHY, I—FHIF, 7oBLUE
VOO HY), Flt MCEMEL Z2pRpTHBEL T
2T EhbhroTwd, LL, 3—3HE, 7u—
VRO TIRBICHOERTHY, b ricE - TdEE
TH ) DT EThH-T2, WRMEETHERESZA
BRI TBLT, BEENLT70— 2R
BTN a—2EE2 %< T LT, DNAYV
FURMBETHY, Fio, BrOEEFROMIC, B
Rt bDRHD I —FHBRTT 7 F 2 B BETH
LEDRBTH -7z,

2 v, A4 H—% Ramon A. Juste i3, &V
CieBT I AR MoMEREERE S KL, £
I —A BT 2 HHEOMIEE L T\ 5. A¥ES T,
Loy 7z PCR & ELISA o) l#
PLTBY, i, bveBIUYXICBITRT 7T
VIEOWTHEELR, EBETE, VI/7FUERECLS
I—RFOHIEIC DT, FOEES, T 75 HED
LTRLLWEEE LY 7 F o EHOBFMENREL




B AR

Bol, I—RRNT 7F ML, 75> 2D Val-
lee & Rinjard I2 & » T 20 42 A0FEIZ 7 > THII L
TSR, 77 2TIETLT, TARSY FTieY
VT, NI —TRYETEN) LI ITHRTEL
PoEWLNTY, BERTOLNL T W, IN6D
EERIZ, BRIERIEEL, V7 F o BREERN L
HIEFETHLZEZ2FHAL T b, I—RFE2RE
BRI Y L CEZ D E, T 7F BRI AEE%
FETHE, eV BWTE, S rdI—2K
DFBEREE L%, M0 EERBRNETE
BEERRETEFHEHLPIZE>TWAE, L2L, 77
FrEEER, BREME - CHMCERT 2 BB H
D, 7 FrEESERRNEHETLIZ LS

I—RFHEDT2HDBIRE L TRIT LN T
W, INLDRER, WEINLT 7FCTRREN
b L, 77 rERoELHEaE, BE
WEBEREAHH L 2wz s ThY), VI/F v BEMTa—
PR PEMICET W2 & ThH B, BEB L KR
WRRZ FEDHIC I —AR/HIEBREL T LI
EDTERIE, T 7 F BT 2 —DonE 2
K PHLNLEWEDFETH 72,

EEFEH

AELSLCBIT2HRLDKZ F—FFIE, “Use of
loop-medlated isothermal amphflcatlon for the
rapid detection of Mycobacterium avium subsp.
paratuberculosis.” (LAMP iz & % 3 — A B DRk 2
W) Thoeds, fEky bBEEFRINICANLNT
W3 PCRIEICEEY 283, WRFENSE T 35E, 7
TEHFOGE T E, AREEST T ES L UE
FEERHEHOSE T 28b 72, PCRIEDIERD
PCR *° Nested-PCR o fitt iz, PCR-ELISA, im-
munomagnetic PCR, TaqMah PCR, Alternative
PCR, real-time PCR, sequence capture-PCR, optim-
ized PCR, IMS-PCR b 0, <A 7uaT v A % ¥fEx
DRBERFEOREDH>72. %H»TYH, realtime
PCR &I, TANT ¥ FR%¥m Jim O'Mahony &
Hll Clc&dH A RX=T =254 44 75—
o723 — AR L ERICET 3 HENFES
B, BEDEWHELENZ & Tholz, ZnFHHER,
BHBREFICIERICRRN L 754 2— Y L e
V=Y BREEHANT, I-FEERETELDTH
D, > 7NV PCR Y4 7 VED R BIEL, 6%
T 5. ZOREIL, KB 7285 DNA T 20 22—,
Bl 72 DNA T50 fg, BRI —2E T 25 4
FTH Y, KEEWDH > T URRMENIEL, 72, 52
%m¢@a—$%ﬁ%iﬁmwﬁiétm:t?bo
7’—;

NI L T, RarREL 2EEBM O LAMP
Hid, BE, Z 0 real-time PCR #: & F&% ) B 7545

LbNdEIich-THY, HHELBECRINTE 2%
Fazx MNETHORMPZWEBbN, £/, £A—2
F ) 77 CSIRO (CSIRO Livestock Industries) ?
Vaughan J. A. (e BT 2 2 —RBOMERE) &
i, T LAMP BEICIFHICE RS H 1), EAIcDOW
THEM %% 7.

BAS 6 DS mE

Tz, ARELITIZ, BARD L ETEES R L
Fr B R OB —K, HRE—K, JLiEEx
FrOwEFRMEK, N FroBhEER, BREEIR
%ﬁ%ﬁé%@ﬁM@&&biU%é&#ﬁ@ﬂ@#
—RAZMmL 7z,

BRI, TRl BRI BT 243 —RFEHEO1#
B, BREELLE. ZOBEZUTIZERT. ,

HARNDI> bo—7v 7T A%, 1998 iz, 54F
M T7 VA EZIRNIE LT [ FREZETOK
ETIF)Z ik -72. 2BRMED 2 ERETHIES
Y, BEEEIBETH - 2R, fHEE2ETC
BHEINTVE, WE 79T AT, B4R,
ETDEIBEEL2ET, 3L 6, AR
FAFBLUOEERESZTZITNIE LS\, o>
Fe—n7we7oaict N a3 -2 R TCESINH
B, 1997 £ & 2001 £ AR, 3712 58 (FL4F 2272
TH, W4 1440FE)I2EL 2. /2, BWBion sy
HoHE, FICRELLEINLTE LREBOERD
F3EKROMBRIT LY, FOFER, 3181 HEpT, =2
FROBEX v > —> TEE I N7, 1998 E4 5
1999 fFiz, BAIC BT 2 REH L EEROILHEE T
13, =74 PHmET0.09% (675 58/701692 5H), FefH
¥R 0.53% (772 §6/143250 8H) 573 — A% & 287 2
iz, DT b, BED 1.6% (177 56/10944 58),
WA BFED 2.6% (76 §6/2926 TH) 5%, I — RIK iz By
LTWwBZ edbhhro7z, B, I—AWOLWEDL
BEEINTBY, EESEENMDL) O (FEHHIZ)
WYL HEELT, L7 T4F Xy Mizim
ZCHEBED PCRIEEZFHAEL T\ 5, AARE T,
BRI  EREEIC R LATNE DI H
INTBLT, RENFETI —RREGL L 2H3n
B, ARELCHAIAZ W, B3N Tw 24
TOIEMIT, LI I—AH 2B 57201
BMBEEN TS (F—XTTI3C/15H, 3—7 N}
T95C/60 %, £ILTI130C/2/8). 2z rix, HKE
&, I—AWCHL CHELZIY Fe— L2 HELC
BN, TORR, I—FEOBAXHIHTE 372002
BARB L UARWEROE A ERE 2L T\ 3

U< B O BiRKIZ, 3 — 2B OmEMEIC BT
5 IL-18 DR B # BT 2 726D ~H;m//777
b7 202 93— 28 ATCC10698 #: % B8 M P9 i B 4t
L, #f&1%, 1, 2, 3, S5EBICHERBS L CREH
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MR, BRRMA, REWEDOTA P4 VEB
T Eh A > DFEBICOWTEREL T, TIL-18 K18
T ARV I -AEDERBY, 2 RBER L. £
ZTIE, MRicBIT 3 FEOE LMo WIEE, 1B
MY > <Ein RSB E RN, REENTA T
HABETYESAL DI —2 % RT-PCR TH|
ELT, RFERKELIEENHMICEIT 2 IL-18 Nk
H 2 REL 72,

BERTACHEE R TR KIZ, TVNTR 25 (5
RAEES| O KAESI & 5 E5) 2# D 3—R2BE0S
FEL EREKR L. I —2ERERTO 17 EALIC » Bt
S| KAE DNA DWERIZE S 74 > =7) >
ik, BLAST %—9 (MHREMHEHRER) & PCR 2 HwWT
BZE 3 N, 184 4rHERRIC 7 SMLBEBFN 707 4 —
PRI NI, FNbIE, BREZHEOSERE HEL
C, HENL 797 4 —NERLE., ZOFEITII—
AHEIZT T BB TEZEN L H DL
T—=IR—2 2R 2 RE TR U HETH L &
PRBENLEDZ ETHo72,

BTN RO PRI T3 —2RREGOREE
DEI - I RFEWREITBIT 294 P A4V EETF
nNFEBL, ERERLE.

4 I —RFORFEERET 7 1 BB L 0%
B2 00 HHE D, FTABEOREITEHD
e 7u7 U bk bRFEEEC NI—2HEER
T A FEMEIIE L 2Dt b, EEEHOK
BRI LD Ia 77—V L EHD) o oBRkP LB
RENLASFEL L THEINSG. ZOWRETE, [
IR 2 7 4 T ORIFREEREIC BT 594 F 44
CEETFEBRAEEL 2. BEoRHT, Bl Tw
W OMEE & =T [ PREFESERE TR L 72
e HEEL, YA A A > mRNA 2T
3721z RT-PCR % in situ hybridization %47 7.
STORGA Y, BRBED T WIIEICH ), B
R OREIE A TEEIN, TABNOREIR 2H
TEEINR, YA A 2R] LA, IL-2,
Th2 854 + A4 >, IL-4 8L UIL-10 i3, FEREEE
INLIAERTINECHEB L LrL, IL- 12D
FBUL B L IR BB TR LY, Loy, IL-18
X, BRI LN S T AER T, IR T
BB 72, 2512, IL-1 8 L EEEEEF TNFa 33
MEREN L IAER TN L (HEBLE. £
LCTh-18yA r A4, 4> F7—7 20> IFN-y
X, SAERNE D IEBEATLIIS(RIALL 2
NS DRI, 7 4 BERESEFBIEIYRE DA,
Th-1/Th-2 BHF A4 F 74 v EEICHELTHED,
IL-18 1% Th-1 & Th-2 D Z 4 v FOEHRICEREZ LK
HERLLTWBRIEERLIZENDIETH 2.

SRR RREEREEEROFIIRIIOERRT

MRS OB BRE L 72 I A EDEFIIKTT B

TYEZTHMENHE, &, FoRRAS—T Ta—%
HWOEF~DENMEBORE, 2REL-.

OHERETIE, I—RRORBRDH B L 2MEI N
BB THBARI I -2 EOBRREDRRIC L 5
PLINTWwEnZ & T, BRSEBRHCEREL 2
I—RABEDOEFIITT BT > E=TMEORIFR %2 TN
TWwa, EBIL, 100g DT NV7 7I)V7 P EE 2 BiE 8L
DNy TICAN, TYrEZTHEE L TKEBRIET > ®
=vakmZ, HETAMCHEZTUEKEZANT,
BEL T3, EHE2EL 26853, o
KOG >ABEEND FR>T Y =T EEN LH>
FEHFNERTH ), MBOKFRBEEIE < HFE
BNTWBEGTIXEBIRAT 505 1, 2% T >
ETERHEMTAZET, I—FHIIEE, KKk
HTEEL, 3BBET, EHEEALNLP S ED
ZETHHiz.

T, KBRS ESNBEMRIZ, HEHOREK
WAL CHBMIRVH D LFEZ LN TWDEY, I—2
BT 2 AN AT & A EBREIN T
W, R X Z—TIk, I2—3 B BBM2201 # &
ATCCI9851 #kZ W T, EEXKICEBEBLRY), X7
Y—THRL22D LT, I—ABEMBOEFEICBIT
LR BRFOHEEREL, BRL 2. KaokH
ICERIRICEBAKTOER BIZ 1.5 5 2.0k]/m?
DRE L~V THAL, 8.5k]/m? DRE CTREBER
UToHEETRA LD, X7 )—FhnI—2HIiT
1,085 k]/m? DA THEFL, Ziitk, Ao B
BlzE Lo, ZOFERIE, A7) —FnFiHC
BN TWwa I—FHEII R EZKBORICEBINEL
TRURHBHAERTTLZEE2RLTWEENZ L TH-
7z. .

BEsIERr o BRI, EERS > LB DNA
PEEREICHIB L, WHWEERET LI EHNTESD
FLWHEZRESEL, FEERSO I —FERHD
72N L\ DNA itk & BigE %2 A/ PCR D
xhEpE ) REELL, TOREL, BERERL EE
W E— X &> TDNA 2B L, BHEE
Kl e fio THETAHET, I—F2HDPCREED
728, %o DNA #hHEENA % 7 HAY 2 Sl 5k
LHE L. 2HDI—FWEEUREKEHNDH S
EERBE2HECTR L L 25, IS900 FENZ
PCR #E#iE, RS S DHETHHE L 723 DNA H
S LI N hY, BRI L > THRE I 2
B b I N »r -7, 8512, PCROHIC,
DNA % BiE & & 5 B D HIHIRI R % HA1 T 5 KOS
KR (T 7747 PRE) 2HFEL, BBK
LODNAHIHBEEEZDT> 774 v 7 FRER
fioT, EBRMICRE I FEOEFEREET D
=—DB LN L LT WEERRY> LI -
BHEBRHELZEDZI ETHHT2,
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S—XEDH / LER

ZoOHELHD LI, wink I -AEOLIEE
EFAY, 7 # 1) % @ National Animal Disease Center
(NADC) & 3RV IRk THmREINR, T2,
A—Z » 71 7 CSIRO (CSIRO Livestock Indus-
tries) &, A > F—7xn> y TRAFERATED,
GOl DNA 7 7 F > T 21258 L 723
Y H o,

THa—AWwE, AFXVR, TA)H, A—ZA LT
T CRERBEEL L ->TBY, 2B TRINLNE
P HBEML TV EIFRBNDELS B > TE T,

BEbhY I

R NZEL % I —ARREF ST 52 HF
TE&, REFBEHRLHEEIMC o cEF LA 2
D& N THORRICSMIE TR L LE
REDERRIC S L T,
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By #%®
RRURERFE YRR, fET  099-2493

1.3 L®I

I3 EEREY A L —%45720024 9 A 11-13
HiZ, 22y } v Fox7—-CRHEI N, &8I
7RI ET 222y b7 FRRBIKRE
(SAC) »#bi (5E 1), C. Thomas Hi% % H.lic
FRGEEIN, ZOKRFRBIE, Ry T8
FHUZ X % 22k DEBERFIC L > T2, %
DI BD—DIZLT 4 VN TERKRENH D, FTIC
I, 1970~1980 SEXDHY A4 V — Ui 2% L TE 2
P. McDonald 4% A. R. Henderson f&-t o ##&»*
ERINTEBY, 1991 Fic B E N 7243 "The Bio-
chemistry of Silage; % 2 iz, P ENEL DY A
V— U B R 5 2 1, SE T 1981 T £ D)
RS ALTLIE, BIRRAZ B L 72V &2 Tnwiz
A%, 1995 4 (BB 2 fR) I Z DR b b
7z,

INFETIT, EEYALv—O¥SicEmL 2RE
BA%C, HENLULADHBESTE -7, T
RIUBEELIZRE & 2 (BFS N, BREOEELHE
L, BERELTBLN, 4K, HLizsny sz
2 TEEOTIR, CFEONFEEBM L. E1HE
D E4T, 1970 4£12 P. McDonald B+ % F iz =
TANTRETRHREZIN, 0%, F6REIFKX
FETTbLNTWS, LML, 4 X)) 20H%EE (B
BROEME * &) #MRICTONTWZD, L
WiICEBAL LA b FR T RELBFL T
E-FHHTLL LT,

EEIZATI-TrOT I CEEINCE2H

BE1 ¥24EO SAC F+ /3R

2T, WLEERENEBE L L L Liciid T
STz, ZONFERT—) 4 -9 %90 58(1999.12,
2000.1, 2)ic#BHEH L2, Rayv o> FiE, HEHR
WiIChHRL 2T woErd ), BRLEEEZA
A—PEHELETDBTH -7, BEMICIZILEE, HIE
BIUOBERIHT LN, TNT 44—, 74237
BIOZT—Icd bSACH K& &ZE2H-T W
5. SWITADP ) NZADEE, L L, E—HITEA D
HHUCE L EPBUEIN TV BRI RLINS (BE
2).

2. Eydari1—8DREAR

ZME 33 2E» 5203812 LD (1), BER
IR IR (DB KR P —REK) Sb¥
TUHIRETH-72, BRELEERI8 Ly a vty
PNTAThN, REIIXTEOE) TH 2,

tyarl AL —YNEBERSNEIC KT
R — B C. Thomas — FB1FH © A. Aro, K%
o AMoOBEI LIZTTEE CK
Reynolds and R. J. Dewhurst, @EGHE2&ET L
b0 BB A& FEM DA, —i R - N. W. Offer,
Yl 8B & OB EDFFLD CLA V- RITT %
# A P.Moloney b, BEY [ L — b/AETF AL —
T BB L2 FTRD b EREE X N RO BREREE

tyigr2 I RAS—-ITLBRE

tv a3 B, EEAEB S ORREBICBT
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T2 BT 2 B> 5 0% 4 L — U FRE
tyard (A R—nN2oy 7REB LU
AR E Y 4 L —Y —JEE R Jones— —# &
# . K.K. Bolsen 5, REAKRALV—Y b 7Ew0
YAV — D DREMMIC RITTRE, ].S. White 5,
BETVAVv—UnZERc 2 b LWaRE, A T.
Adesogan &, B8, MEB I UV ENLDIERET L L —
P DFEBRIES S IFRIZEEMEIC BRI ILERE & X
B, L. Cavallarin &, EWaE s iEa >
TAYardPedAr 71 AL Vv—vny 0K
B Ca#Ic I35 %28, A Winters and F. Minchin,
HBEINLT A 70 —3DF v JERICRITT R
)7 = /—VER{LEER (PPO) mEZE, (B4&IE) 5k,
ARAV—=DBLIUEBT 7= 7 —EE ] Wed-
dell — —ii¢## . D. Slottner and P. Lingvall, XY
B KED B W IZ R BIC BN L i o 28, F.
Driehuis &, Lacfobacillus buchneri & 5\~ 3 ik & Fl
REEFLERE 2 I L 725 A v — 2 DIF R 2 KA

L — DFAEH, N. Nishino 5, s—v7wav 7'}
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BOBEFES &L WBRET L2 b D Th 2, 2 DkER,
EERESF D FHFLEBREMIT 1990 42 5 2000 4£
T—EHLTHEmML T\, —%, MOET T&EES -
WA S FL BB REAIL e8I W oERIC B
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DY EREMR L L7z & 25, FREIC BT, 1986
LRI, FARTEBRE DL EEF % FEY,
Tk 4.29 kg DEDH - 1257, 1986 4EIT 13 LB FHIH
0.58kg NEF TILDE, ZNRIZITITZNETHR
L7z, AREER»IETLR O LN, I 7
BREICBTE, 1980 £4FLIRTIS &8 P14 2 S AL T Boik
£ FRIBZ EDHoT2h, FNH1.0kg» b
1.2 kg D ZETHEBEL RS FHZRRF MEEZ R L
72, 2L BRI, BEEEE M
7 KT AR ROFENC T A MG L 72
v,

A1l RS (BREK) 13, FEREEE 2D (U4
2 = 7 ) — 2 = VEREE) i2alt, RVA
74 HAERIC BT 2BRGDOEBH ST A —F %
EHFREEENTIC L DHEE L 72, BERa 2 R TIEE,
WESHB 2> LBRER (EATLYUYHY) FTHH
e Lz, 473 Survival Kit 2 v, 18 HFTENED
SREEEL 2, MAEBECBWIERSMECNTAE
BEREETH Y, FESGBEI EIT SR
ERE (RCR) »'& < & MEMICH - 72, KEVER
22T T 2K, ZFTwiwWE{k L Y RCR »*
BRI » Iz, HEFRGOBEERI, 0.15BETH Y,
FERREIC L 2HELTEVERD LN o7, B
WAL, HAFEICED 2R SHEL TW5 & v
IIREDLERRD LN DD, 4%, KRS EI
BN 2 R L 72w,

A12 S, (BBEKITIH) 12, BREAWEBEET
HEINTRNVA S A > A DBIBHIBE I DWW T,
ZOREFH B ELBENFHZ R E L THB L
7z, GrATICIE, 1966 E4 & 1999 iz 4 7z IR R
R (n=453) % &¥, 179 FEMKD 305 H e iisk %
Buv, FREMOHZEICIE, T=</VEeTNVE2EHL -,
%B, NRELLLBHER, I8, IEES LUy
NIEBETH S, IENFHEMICOWT, FEBMN
BU3, BT el 2 R0 A 5580 & 1
722, 1992 £ 5 1997 S0 [, BRI 58T &
N—BLUNLEL L -7 IBREBEOBTEMI, 7
EHRRY TR T BT % FE A EAICH -
7z, o7 EmOBREMIZ, FLE X ILTE CER
DR b7z, 1990 FRUz, IEB L UABEAEED
BRI RGTFHDY, &EFHE) TH- 72 ERNHE
BRETE D E BTN,



A1l ZoOWfERIZI Par FY 7 DNAEYIC L
NV ADRMSEERAZDLNOTH S, BTN
7z DNA BEi%liZ 12 rRNA &2 F, COX I#RZFHB &
U D-loop HBANEETH ), L ARV REMEn
TR T2, TV H 3R~ DR E D]
BIZh 5 —FTHRARERE LTV EHZEDT
W3, L L OBESnEBREERRFOLEILKRT &
LHBEBRELREATEY), 0k hERYTENE
Hic L ) ERRFEDOIBEBEIBETHD EEZ LN
5.

Ald ZoMBERIAPLFVEEEEBEFOL Y
Y U 5E (VNTR) %5 & ILhRMRns & B8
ERELALDTH B, FF 103 ERIC BT VNTR
DRENELE (3247 12k ) Ikiminss A=
IR - Twiz, L L, ILEROBKRERDSMIC
DWTERE 2T TELT, §BREHL WD
ZETHoT IERIIBBEEE IR RELERE
LEZTWBERETHY, Tk ez B
WD EEZ LILLBEETFNDEI L IES & DR
IZDWTE L% AMEENERIHETIG,

£ 12
BRyERE 7 O K —

Al T=OHEFRICBITA2ERND—DOTH B
RS AR L GO FRERE) [Tl d
¥ N5 MKRREATADTRE TH 5. FH 5 1LBEIC,
FigAEN MR OEHEETICBNT, fivey 7
7))y -%/ 7u—FLHR (Anti-ymAb) RER
EE2DbwhhsRY) 7ua—F ik L ) &, BibE
ERUEEIEL, FFEHRGLETIELZ LR
REL T3, SRBOERAEATIRNRE 707
) > (Ig) 77 ZADHERITV, mAb OFUFRRREAL
DHEER VRE#1T - 72, MEEABEAFUREED H
2lg 7 7 AREEREEY ME 6 MK L H G T
hHolz, 7ILRZ>7ay bk & 5 FEENHER mAb
BAEREL [gG DL TH 5 Fab # FrRAYICEE
21Tz, IEEAEABKRD Fab Eisr % HUR &
L, mAb DER % RAaiuL, BRENRERENFHRE
HHREEFZ LB,

A16 A CafREhcBIT A8CIIBH T L
v, KTV A BT B ADOME & hEARE
BEEME DB DV TRET L 72, BRI CILER
Ca, P, Mg, 7V 7 F=>,# ALP, BT ALP(BAP),
1.25(0H), €2 3> D, B%, BEK7 7 X~3tn
WCImE Ca, P, Mg, SrE&#HlEL 2. 3EULE
DA TIETEAD 4~ 5 A, FE 9 BicBgEInr,
fHoOMENE— 27136 ATH-72, WALPIE5~8
AicoF T ERL, 9 Bic/iuciEd L7z, BAP 3
ALP L 3IZRL#EB 2 RL 72, BMALPD E W

BAP T4 Y, BAP REANMERICHRT 2 L 8bH
N7, 1.25(0H), €% 3> D;i3, 7THICE—7BE
R L, INBESANMEEZRBLZ2LDEED
niz, ¥ Ca RV Ca** iM% @ L CZIT—EE %R
L7z, Sr TEOMELEE L 2 E#rBbL, =V
v DI BB ER I B ELEE DD B 2 L HH
L, Z0EEIAOMRICGERT 2 b0 L Bbiir:,

A 11 IEFERKMET) 4> 2278 (PrPe) 12
B9 2 RHE I3 A7 <, PRERERICBIT 285 7%
BIEER EFEN L BREORIZHALPICENT WY
W, RIS, £FHIC BT 5 PrPc DRTE % FiS i
IbEBICHET L 72, PrPe, =2—w 747 4> }
(NF), 7'V 7ttt ¥ > 27 (GFAP) icx4 5
LR R E—PR T 5 MBS EREY, VO EHM
DEFRERERTY B B OS2 w7 2 B FESR DA R EEFEM T
WL TAT - 72, A 2/ —VEE CHEEL R a8 75
L1, PrPcl3, fEMIRRIR, @R, FRRZefE, e
RIEHEBER R, nERE, BeEfsitase
BEEZASICHEEL T2, PrPc DRBEN—EIX
NF & %\ i3 GFAP OJFFE & —E8 L T\ 72, FilREs
FEMBICBWTY, H¥INF » 5 i3 GFAP Hiiikic
Lo TRBINT L/ Y P77 RE UL
PeafghH PrPc Hifkic L > THBEI N2, onb
DFERI b, PrPc i3, PRMEREROEEZ e ERERIC
FHETHEHEZ LN,

8
HINE RS f& I =
R B A A —
b REEN R y— W H ES
ALHRE L B R FER S

B 01 Z oI, FLAdNSRBOBIERKE, KE
HERES & CILREIC RITTROZFEIC OV TRETL
LN THH, SMBES, 30B L0560 HEDFL 14
9E (HEREE) # AW, 7 D%EERLEE 10 7
Fricka ML, EHERONEEE (L4 113) L HEL
72, AFEEEEIRY— T 2T 2 AV, NEEIIER
ETFoBE{t~E /vt > BRIt~ E/ vt B
T U~E 7oty oS bR ERMHREE L F
WTHIE L2, FofER, MEREOEEE, EE
FE g, EZefs HE, ATEREZEO VTN HREE
TEET AERA LN, ZREBTEEREIRD L
N7 ARETEIEE IR R 20 2 CRARERY & KERERH
KB L OUIERR 38 Eic ER L. niEE, 23HER
8% 2 o b AL, MRKT JICIEBIARE TET
L7z, DlEo ki, AWF5RIES Mk FL4 DEFER
OB LEDOROEIMEEZRL 72,

B02 -oEzZ, 7urrrZ)a—nu (PG &
Tt ) va (NaP) 29 GENIHF DT




H, WREEREEZHRETLI 7V o Ty 2
TS T 52 L TRBRRICHET 208 ) » 2 RE
L72bDThHb, 2D00ERET->TWE, EB1IT
3B X2 PG+NaP X, NaP X & L, 5B 2 Tiz,
PG+NaP KX r #EiGS5SX Tl L 72, PG (175 ml),
NaP(25¢g) i35t 4 — 7TAMB F T1 B 1 E&ESL
7o, BEREEELL2BEFTTHMNLZbDEL
72, DRECKEEA M LAMEICBEL, R SHTE
2BMETD bt 1 — 8EME £ T, % 1:AME
IZER L, EEERIFEE (NEFA), ¥ (GUL), 4+

CRERIEL T, ZORR, ERIBIUER2ICE

WO 1358 B $ ToAEISEEEE, F%E)EH
BICIIZRTEDO LN Lo, L L, THBEORE
)% HE i3 PG+ NaP KA ER G L D FFICHE
ol i, SRtk 4EE F CIoEERE 3B
FER L 254, FBEIE BEUZ PG+ NaP Ky ERS
X & D BWEEIC & - 7255, ik 4 B H RS S
T3 EZ %P - 72, PG, NaP 058 o NEFA,
GUL BL U7 b oRIZERE T % (Bl e B
LRERE o2, UbEnZ Edrh, 7V vaFiy s
BT PG+NaP #8555 2 kic k> T, itk
DEIBEIF 2 B, BRHOZIRMEEICETHEZ &
aVIN = (WA

B 03 ZoiEEid, BAE L orEfiic BIT 530
FDSFIRE L EOBREBRLPICT 520, A
THEL B oI RFEFR (MUN) BEE & A2RER0E &
OBBICDWTRE L3 DTh 5, 4 150 HLL
Wiz AT 24T - 72 19 56, HE~ 158 Bl % B 72, #%
ML HDMUN C#EFE%SHEBOMIER 7w L 2
T (P4) MEEZ SO MEAE LR 2 7,
R, PSS HEDOPAEEY 1 ng/ml U Lo
152 Bliz DTN L 72, Bdkdic MUN #¢ 8 mg/dl
K TR L 2 BEIZ 2 {, 16 5 5 20 mg/dl ki
X CTREDZIE (53%) 2L, &fFicid 12 2
5 16 mg/dl RMAKX THR D HWZHBE (59.3%) T
Hole, ZRELTZHRFICBTI2EREBLIHED
GOT, MUN, NEFA BX U P4 EEICIIHEEEIIR
Dodrolz, Ubknz &b, Bz MUN
ErEHEWERICH > Th, TALX—BEEN
FEENTWIUTZEEICKRE L XEZ W L25R
mI Nk,

B 04 oo, LB E ALKBRERE & o2 ERF
2T, AFDEHBPBEENERLIESLS L LT, 4
BARDOMEBIPEIN A, MEFREHE, L&, ERBL
UM R & DBRIC OWTRET L 2R Th 5. &
RELT, INLNER & LBMEE X o ER
BIBIRIIA LN E W ERERL TV, Thbb, #E
PRSP H DB EE (43~79 H) 1, MEZEEEAT
#B1%5 (AD HEDSEN L L 0o, #ESIEELERFE
R DFEMHEB & O Al BB DRI & - T 22kl

BIA MG L, SR04 EEEIR B o BV #E(10~21 H)
EORICED L b E2BDHTWE, /2, f
ZEHDORWEE (21~42 H) LEBWE (64~107 H),
WIPE L AEPEL X BRI & L5 & o iz B
THZEBYRICEDTWT L 2HEEE L T\ 5, AHFE
13 2RI DIE R % itk o SRR EE o MRS R I 55
BLTHRE LA ZAICERBEWIDOIH B, L
Mo, RERREON LREELFTEL N T,
ZBRR L OBEEL D THELMHEL T2 x 2
Vv,

B 0§ ZoEITIEARBEERE & LRI & Ik FEBF
BT, 40P EEY AP L FRITE S S
LRI TH L. HRREESF & PGF2a #5-
SRR LC BREFERUELZEZA, HinA
b7z 1360 1261 (92.3%) 2BV, B2 HRE D
THEL D 0.3CERAERTEZE, L5 ED
EFEER BB F TR 12 B 10 Blic BvTHE
HWORHTHEZ LERHLTWD, 72, 20
BERAPZZAFFOA—NV1TL EBEL TWDE T &
LRL 72, ARBFgRIE, BRE EFER2 S PRI %2 F
BIL, BEOPERRD & BRI Z B TE 25 L WA
DT, 5HBITHE CEMETERIEEERARKL C»
it &E 2w,

B 06 £78)% HEYENA - BT 2 E V72, 2L
ENRELPRETIHFECOVTIREL-BETH
5, BEBBSCRERIMIERLET B, 2o
FRN—D & L TRBRZRREAMETrEHEINTE
2. AHE4EEOBSG CEMLENDODH 2 FEBRM
KE#, THFHEEDICAV ERERRICENTH
B EORHRIRENS, ELLNEEDL, 1HITYVTL
FALTT—IHHBoND70, BHEHLBET S
TeDITIZERAN L HETH 2 EEHMEiTE 2. &) blY
TiBetis, AF T4 v IRRELVEICHLENTH
555, WERDFETIZT— 7 DIEHPEIRICR LN
Twiziesh, SEOFENERLIEFEINSL, FD
72O LT BRH R EET A MEIC L 2TEET— 2
DENZDOWT, L DFEHLREIF 2N EZAT
b5,

B 07 BFBEIILEIC & 2RINVKENLEE) % 47
(T2 2 EMIC, RELOBEIEER 25T\ 5,
EFPEIPMLE I, CIDR, FSH, PG, GnRH # A4
DRl HETIThbN, BEINRERIETEE » v
EINTz. ZORER, PG #5152~ 67 BeRlic B4
PRI OHERR & 1, Z 0 5 ERRIELIPIC, s nskR
DPHREZ B ZEDIRENT, 2750, INLDRERICIT
EHDEDAREL, FRHREHL 4TES W L
b, FRENCIE, &) BB LB L - B A S,
B 2BFHIN 79 P a— L ToBEIZ LY, BRIV
BomE EADFEEHHFEI NS,

B 08 U&7 & IRTF O Bl H R4S 00 7 B R




BERIC T TRERFANLRETH 5. EHF IR
2% B ERIIMETOKENNBREEZ LNLTH
N, BHWENAL LT, MK LHEE L2253 EE
HHE, Mo GEHFAOBHEEZRL T2 LIZKD
EEEEREH DL LICL DTN S, BRIIIRESR D
LEDHLTO, 3, 5, 7, 10 BLU30BEHER
PR 2 BOE U, ARIFRERE AV FRE B IR ER
BN L BR L2, $72, BERILEHEE IR/
T2 —AWEb &b otz BUERREIR OBFRIL 2R
R RE 10 A — B TH ), £ AR ZERMT B
REREEZLNDE, AT 4 720FEHE, MENRE,
BRI & 2RI O W T OEBINED D - 72,

B0l =2—Y—F> FPLMALKDAFER
WO IEETEEHIC BT 5 ATIRERELZHREL D
DTH5, RHEND 3 HFFDH AEKBZIZB W T
6 —7H (GEESEZE) cRIE - PSR E L T
HERANTERE L2, 2 EOBFRER2MHE L 20515
H3 58.3% & 59.5%, EETFEIF 2.03 & 1.61 T3 %
ol FRFERNEARIZ 1EYS2) 0.2ml TES
ThbdZ ERRLE, FEBEOEEIT—42FHT
HN, BliTHEEZRAT LI L E2EZ B N0
Moo 2 b BEAGEE L THATE 2 LS
LTw3, FREOMBSRE FAEFRIZ DWW THOESE
WBEHH - 72,

R -
B o ] e 2= =®
kit FEWEFSC B o ¥

T |

B 10 it b DE T, BUKEAREED WILAFITXS
LCNFCEZRNF W a—> ML= (FERL) B4
UhEHbWITE— L7 (3B 2) %85 L, RDP
& NFC n 37> 2k ERICANT: BT, ILEE N B
Uz A AX NI RIZTREBICOWTRET L2 Y
m?%é.ﬁﬁltﬁ@Zf@&ﬁ#ﬁ@wﬂzf—
CHRIL o TWwizko, L&, HEHSZWZT RV
¥—RgEicElEH LN, L L, BRNICHED
23R N 0E&ILh B & MEER N 0FI& I 3
REXTENA LN o7, T2, FIEENOLLIN
¥ AR IBENEL 5 2 RR 2ICBWTUET L%
W ELREN, AREN L ST, BHMEHTICE
5 N HigRe A X —REEZ#EE 2 72 BT,
o A ER O AR 2 RET L 23RS
v, Bk L CEEES > TETWAHE B
2 SRRSO b TB ), 5% A
WORBEIERFEIND.

B 11 E 5 I3 A AR BT 5 OHEERHE &
LTNFC 2% ga—>F41r—y RB1), /I
EBLUE— o7 (RER2) RWIFICHESL,
J— A ¥ MR RITTRE L 2 0RRE{LDWT

BET L7z, 2R, a—> A Vv -5 T enE
HHVIEFE— o OVTRET CIIEA» R ), BB

ICB W TIIERHERE N — 2 > N TREBI A
T EHRENI. &) blF, NFC DEEBRIZ
FTEER | 70 B S ERITRER 2 12 B W TSR
Bl 2ok ) EREEZITC, SBIEARONL—
A VNGB DWW T HRET 2 M2 2 BB H 5 LIH
HIIHA TS, BUEET CIIILRS DIET % &K
BRIFRZIN T WEL OMBEIFAET LNDT, LV—
AV DEBENT v A EFH L ARSI I EEER
WLNTH B, BT OB TR R LT
N, SBLFREZERTALIZERZN,

B 12 A&#HEHiL, v— MEE» LB B L TR
LNBFY) THETH BT 7 4 /—REWILTFHICHRE
L, Bl & EEERICITTEHECOWTIRELD
DTHb, ZOWR, 774/ —A85RicBwT#
fErc IR AT B = L3 o 72, — T, %EE
6 FEIF DT EBRB S BIINEX & DL o 72
ZEb, 774/ —ZARKRBURITIEEICHAEZ
N, ZOBRSEL - EBBrE SRR L, &R
DRI A B & - 12 WTREE AR I L7z, EEIC B
W, WA E L TROBEEITD LN ko722 L
b, TRPFEZEHLCWAEHRIIBYTHREBEERITZIIE
TT A4 ADFRI L) —FHEEIC L > D TIE
W, LW BERSEEINLZ, WATHFCBITAT
HOFEIIMEREICL > TRELMETH N EEY
F—=Thb. T74/—ANL) ikEeiERICE
T BRI EER A 0T, FIEREMEEL Tw
2277052 L BEIFET 5.

B 13 JKEEHIFEA K IL¥EEIC BT, KENTE
BOMERIELS BRI TH 5. L (FLEKR) 13
ENMIREORBEZICHT2EM L L ToWRNEE
BETT A2, Ry rDdbbiEKhrEEbic T
2B LIRS L THE - SRS 0E2ITN, 1
LORSENMENS L UMLELZREL 2. O/
2, CP oK BNEMAEIX, KEH, BIURE?Z
Mz TR KENTREL D LELr- 2. F72,
AREBOHFE TIEEEEIC b RS A MEIT L, Bk
SUALEIEF AT EIIBRAS ThH -2, ZhbnZ Lk
b, HELIE, BUEYAEE L 2 KEMTEREIR RS
FKE~DNNA NZEABORIEIRE L THEMTH S &
e 72, HEEE LT, BSEFEWwI I L bR
T, BLUBEIZ N AEEEE kol 41k, W
W L OBEY~OBRBITOMEDL &, KRR
ERAEL POREVGUVEELD ).

B14 AHICHLTEKRLE, ~V—3BLUE
22RO DBERIDTEE » T 28E, BEW~DE
DAHT IR, BB VIZHIRGEZBFL 2, KEND
N—TE N EHEEDP L LVELEEDTNE, £
s, Bob (BERK) 13, BERRicove—I v b

— 79—




(B 3%) 285mL, zhnbofkiRags, BEK
B, 2LICIIRESL LR BRI R TRE P RE
L7z, #0REE, RAR, KRS L UEADOENT
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