(—fER30

BHILFEADXL Y PRIV E) V8EP I RAEORBERBIKES LV
FREODKERREERILE, HREHEREANRITTRE

JNSTF0

OTEREAE T - RENFERT - LR - KHEE

BLBERFBE I —ILFRERYS—,

reEE - 2ARE - WERIR?

#ILm 080-8555

PBILBEARZEIO—/)ULPIOX T« Y VMR EYS—, FLmh 080-8555

(2020. 9. 14 =4, 2021. 1.

19 ZIH)

E 2\ OXLy MRIUBY VSO RATERORECHIRE S DREORRFAEEDEREMEN
RETEBEZFHABELELZ. DBTEIBRIDOHBREICTIUEUY 80gSHENL Y ~ (Gly, 2088) Fizl&
TSERXRUY b (Cnt, 2188) Z8BH650UE. CntDIL—AY T« JLVADPRED@®EIITET LA (P
<0.05), Gly TZ{LET, DaIomebB- & FOFVEEE (BHBA) REQ Gly TEM oz (P<0.05).
DFBEDRT IV 23V A7 (BCS) [FGly Tamoiz (Bl P<0.05 #;P=0.06). & h—
T AFREBEHICEFRVNNEEFDMP BHBA REF Gly TIRWMERICH o7z (P=0.07). MIEKD, &
BFPEIBAIHSDITU LU YR Y MESFHESPORBEBZ—EICREEBAHZNESE, kel
D BCS O@YRHER DT h— ADIERZEENS B2 I REE RSN,
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¥F—TU—F &34, JUBUIRLY N, Th=YR, B-kFOFIEE

FAICBNT, DIRBIDORENHIREE DIREBEORENR
BHRAE, FRFEED RO HKIEHKAEDEC DB (C(FBIERES
HNADD. DIBFIO 2BEICMBEPD I ILI—RED
&<, EEBEAEAREE (Non-esterified fatty acid; NEFA)
BENSVOVE, DhBBRIROERN DD IS (EEE
52005) o, HEidmd NEFARENBSND YTl
PI/BEDT b=V ABROEOBEMDFED RO DB
gBHTE (Cameron 51998) M|ESNTLD. =5
([CDIBRBEDIDFEIEND VFRENDV(CHART, Dk
IO T RIF—/I\SYZAMEVMBERICH D&, T
IWIO—RREDA YRAUVERERT - | BEMELS, &
IRIF—RKRETHDEDRESNTND (Kawashima
5 2007; Castro 52012). &z, EREBDIKENSE
—BORBEZ S BRETHBEIDIL—X YT JLR37
(Rumen fill score; RFS) ZARWZEESDMRICHBWN
T, RFS DEEBEYBREZEZERIIFE, MAMERD
SHHEND ITRILF—REBNELS, DHEBOBHERFELED
FLEET, INSRBEEOLQEEEICDBRND RSN
GRS 2019). LEN'DT, DIBEIOIRILF—IKEED
WENDRAIEDORBLHREZLZL, DREBDERT
HTFRAOEIBEED RHOEICDBND ENZ D.

JUtY VEREEHDEDSVRKOVET, 4
NDOROEBSICKDIBIFEZRL, RIAMEBD O IN\DIE
S5TcHhERADERSNEZI S (Fisher 51973), 9

BRI EZ ENBBDODOIADERSTMPB- & RO+
B8 (B-Hydroxybutyrate acid ; BHBA) 2ED EF
MIZ 5N TV ENSIEERBONEICES5I DL
HEFREES1 (Osman S 2008; Osborne 5 2009), ik
BDT A=Y RBEICEAVLGNTWLS (Khattab
2015). LHL, BRIV EBUVEHREESULBRNSE
FICRORE I DHEN—MNTHD, /RESEIIVD
RAMENTVRWMBSFEEND R MU ADHND, R0
DUROEHD. 2DzH, BROBESIE N CHATD
BEEFERNICKIDIESITDANEATHDEEZSN
3. DB%E 4-63 BEDOYDEPISKRIRI Ut VA1
B1@E3I3zs0J Ut >y&ELT100g 2008 BKV
300g #65 UMRTE, HBSECHARGmPIILI—
ZREDE T BHBA BED LENE-ESNEZD, e
NDEEGF B DI EHRESNTNSD (Wang B
2009). —7A, D®kEIBEADOOVICHWLTIUEI Y
CULT1B18EYED 16258 EBBEDICHFRRIU
U YZERRISHRES URIAR T, BHROIAFRGRE
BkICMPT)ILI—REDE T BHBA RED LEN
BRSNEZD, ZOMRINEL, —HTHRSETERDD
®%B6BEBDIAEN B BRDIEANERINTND
(Chung 5 2007).

JUt U YDORBREBEEZESHTERL, F—8BR
MEMDONRER T T IO VEBEBOBHECSST

EiEE ) ISTFM (fax : 0155-49-5653, e-mail : kawasima@obihiro.ac.jp)
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N -ak - R8Il - WL - KH S - 28 UF

DREETEHEENSBEIT U Y Y E U TRINES R
EICESITHREICHDNDD, ZOEEHARKSIC
FDOKXELERBD (Omazic © 2014; Khattab 2015).
ETH(CAPERLEE Wang 5 (2009) & Chung 5 (2007)
DIMFEBRHS, BBRNKNUIZEETHIU YU YDE
KRICKROHMRORBD CEHHREIND. IBDSE, BIR
DBEFU P IV AICMRERNZEL LTI RILF—IK
EHNWESNDZE, —A, BEROBEIEITUEU VS
ShOMmEERDZE(bIFNSND, IRICHERTE—BA
CHBIFDTOEF VBERDEPHICBESN, ZNHEE
BRHFUEBICTSL, HBSRTROIZEBNGEDHRA
BT DABEMNEZ S5ND. AFEANDIT UL V5%
REBIEUEHROZL(E, DREIEE UL EDR&ICHE
S5ULTHED, DIREIDHDIESHRERSE UIEIRREES
~AEBRWN. UL, BEROIUEUYZAVNSZETH
BHRIDHDIES T, DIHREBEDRERBIREBOUSZOZDHR
DEEMNDNREEAD D ENEZ SND.
ZITARRBRTE, TALU—IEDREP I — KRR
FT—Y 3V TDRED TR LY MRDT U Y V&R
V), DBFE I BRAINDSDHEIRCTDHBSHDIRATRDR
ERHREBEDRODBBOERAEPILE, FIEKEDER
AREFIEEICDNTHBELE.

MHRELUOHE

1. #R4FsLUEEEE

ARRFEEILAFEANBLBERFERRICEIT DM
RBICEDEHRUZ (FER&ES #29-228, 18-24).

HRICIK, FLBEAFIED r—ILREZELYSH—T
BREBESNTVDRILAY 1 VREIFDDSE, 2017 F 11
B138Hh52018F 10 B 2 BICHUIZMELIE (1-4
) DI M EEANE. HfHEFE, PBRTEDN 6
BERIKD /Ry OHESNIZEZAFRAIU—RA =)L
HETREUEZ. DIRIVMEZEESRE, BEICOREICES
L, D1%#K 6 BEXRCTOBRETFETHELEZ. ZORIE,
EIFAOU—RAN—)LFETEELZ. ARBEBEEL
T, JSAYA L —IED—yHYa L—IBETRICHIS
A, BULKREAFRAOESHENZRES UTEREG
(k1) 7, ZILFEHRBECLTIB1@ (a7 11
B¥ta), EIFEEHHRRCLTCIB20 (FAT106
BROFERABE) B5UE. K ZRIILAFNE, &
SBreEzaLcahReC Lz, &z, #REFE1B82
O (FRISEEFELE) 7o/

2. FERNIE

ERODGRERMICINZ T, PP ED 4BRIDKRT «
Y>3 VA7 (Body condition score; BCS)
BRURFS [CRODBVNKRDIIRL Y MRITULU Vi
5 2 (Gly 8. EX:1.8x£0.2, BCS:3.49+0.05,
RFS:34£01) 208BEJURUYZESTBEVW ISR
NLwv hicE58 (Cntd EXx:16+£02, BCS:3.38
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+0.04, RFS:35%0.1) 21 88D 2 EICHIFZ (BEIE
[FFIMEHRAERE). NLv MRIUEBUY (MF D+ —
B, 888 F40% DI ULUYZESEL, Xy D
EMEEICPILIZI T P=—ILThHolz. ZNZENDON
Ly bz, 2FPEQ 3BRINSDBRBERTEB 2008
IO, #EE IFECERIBESLE. B5LERXLY b
KIUEUVICBFEND I UEBYU YDIERIRILF—E
1.92Mcal/kg Too7z.

3. EBER

NGB TFED 3BRINSNIRE 6 BEXRTCE 2O, I
4 (FHGEEN 3 AR Ch Dl 8 5B, HEILAEFAI9
FEICEHB/H,SHEML, BRICBCSEZATELE
(Ferguson © 1994). RFS (& Zaaijer & Noordhuizen
(2003) OFBEICKDDGBTE 3BRIDSNIRETE 3
Q@AELREZ. ARBCTIHERFSOERI7” (1 Hh55) D
PRICUB T DIRREZ 0.5 ZHTRAI 7L, IERBETR
XUy IUrE GEES 2019).

7z, Wiliams 5 (2005) OAEZESZEICFSADH
BRARRZBIET DD, DHhEkIEBE 4 BEDE
AEFBIERZEZXNIUF T v OF7 )1 R (Simcro Tech
Ltd, Hamilton, New Zealand) [CKXKDEEL, HERU
ERERD DB 50% LI EDRDOLEBEND D BEN T HIKAE
DAD7 5N SBBRKRZEFFEEBRDIERDRAIF 1 KT
DEERMBEICANIFTVORIPEHELE. &5,
BEREBGBRZHMEE EYABSREREZHES, HS-
101V, A2 EF, BH) ZAVCINREREE 2 @10/
ZOMIC, DBIKRE U THBRERE, FHOMRIEFE,
itk 3 BEXRTOHRRDIERE, NikEk 30B8BxXTDB
L 8%&seERUTz.

RMICIE, IEFEBIC OmL MBEDEEIAD L1
BZEEME (BEEH N/IIoNIEZRFEME 7L
T, FR), MBHFERABICETLVEIC 200 uL DHUE
@% (0.3M EDTA, 1% 7ZELFILTUFILEE, pH7.4)
ZEAUEEMBEFAUE. %k, RMBZRPHI(C
KKISRL, RRECHBROIZE, MEFINAROERE
38CDRKPT 10 EIRL TCTO + TUVZEMTBESET
o=DDEE (2000xg, 4C, 159R) &7V, ME
ZAPN U7z, MEBRERARMEFZDFRF =D EE (2,000
xg, 4C, 1590 Zi7o/iz. MBESROMERE, D7
FT-30CTHREFLE.

4. BAEHLCFHESE

MEPKHYREFBELZNEE (TBA-120FR ;
RZXTAHIVY AT LR, HKR) ZBRVIILI—X,
NEFA, BHBA, #3LX50—JL (Total cholesterol:
T-cho), PANSFYBP=Z/) S YRTITS3—T
(Aspartate aminotransferase : AST), vy-2J L% =
WSS YARTFEH—E (y-Glutamyl transpeptidase :
GGT) ZHAREULRZ. ESSICH®AIOMEDPr>YRAUYR
fE 7 Bovine Insulin ELISA 10-1201-01 (Mercodia,
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Table 1 Feed ingredients and chemical composition during the
prepartum and postpartum period

Ration
[tems

Prepartum Postpartum

Ingredient (kg DM / day)

Grass silage' 44 6.6
Corn silage 3.0 6.6
Concentrate for dry cows’ 2.6 -
Concentrate for lactating cows® - 8.7
Grass hay' ad libitum  ad libitum
Soy bean meal - 0.5
Beet pulp - 0.9
Vitamin-mineral supplement 0.2 01
Total’ 11.9 244
Nutrient content except for grass hay (% DM)

Crude protein 13.3 14.9
peNDF 36.2 28.6
ADF 271 22.2
NFC 320 38.9
Ether extract 4.6 41
NEL (Mcal / kg DM) 1.54 1.62

"Timothy or orchardgrass mixed with clover, alfalfa or galega.

’Crude protein 18.0%, crude fat 2.0%, crude fiber 9.0%, ash 8.0%, Ca
0.50%, P 0.40%, total digestible nutrient 74%.

’Crude protein 17.0%, crude fat 2.0%, crude fiber 10.0%, ash 10.0%, Ca
0.50%, P 0.40%, total digestible nutrient 74.0%.

peNDF, physically effective neutral detergent fiber; ADF, acid detergent
fiber; NFC; non-fibrous carbohydrates.

‘Including estimated intake for grass hay.

Uppsala, Sweden) ICKDBAIEL, BIFsHSFIRAH
DHFDHRENBRRERNHTIREBDERICERATCHIEER
515 Revised quantitative insulin sensitivity check
index (RQUICKID) ZEMEPIII—ABKU NEFA R
ElmRpr Yy RAUYRENSEY UE (Hasegawa 5
2019). £, HBrEOMBEPIOIY I ROV
(Progesterone ; P4) BEZIYIFIVI—FIICKDT
BmEULER ZHRAEEICKODAELEZ (Miyamoto ©
1992). MEIZEE 80% 207z, BERERZHTREEIC
RDNGBEDNOHINE ZDRDOEBETEHDIERICIZ,
Mm#Ep P4 2EMN1.0ng/mL LIEDIBE ZEHEER BRI
MFETDEL (Stevenson & Britt 1979), Diei&d))
HTMmED P4 EEN 1.0ng/mL ZBX zBZEYOEE
EmBEUE. —7A, D% 6.5 BBXRTICHDEEEAA
DHSNED DTZEFFEINCER UZ.
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5. #EtRR

EEODBRBHIDIBTEBXID 1 BRERED D IVHH
Bz END, DHRATD BCS EMPRHWEEICDN
Tl&, DiRE12BRIOSt4@0DT—%, MP1 YA
BEE RQUICKIIZCDWTIE, 9% 2 BB K0 18710
St2@DF—4ENL v MeSHRBDES U THRITICH
Wz, D& EmPREYEENIKE<EE TS 088 (9
Wtk 0-6 BR) ZFRE, Ntk 4 BEXRTDE 8@DT—
YENHRE 1 H BAEORERFIREBO RO IZOEETIC
AUz, Xz, BIE2EHHRE 1-4BBOFEIEEEC
CICBEBUTERIFICALE. RFS &, BRI TR<LBH
ZEH I RIVF—RREEOD BB DERFAEPILEET, 00
BEEBEEDOEEILLICEEES I END (GafED 2019),
D% 1-2 BEFIODE 3 QDEZEFETICALE.

HETERATIC 1%, SigmaPlot® 13 (Systat Software,



NS - F8 - KB - BE - KFHF - S -

Inc, San Jose, CA, USA) ZHR W7z RFS, BCS,
MRERB KO RQUICKI (&, ZtEeBDREED B
&7V, BCBROBICRBERANAONIZHEEE, &
BERTO 2 BEHRBDERBSUICEERADBRE D& E
Holm-Sidak s=#ZAWNTT oz, BEFHDUER, 2ik
BOERFE, BHINFEE, FSADHERERRZR
RT2DM%%E IBEBKRV4BEDANIFI VIR
7 3L E (Willams 5 2005) DO YDE|IEE Fisher D
BEEXEREICIOTHALE. ZOMDT—FE,
Shapiro-Wilk #7E CIER M4 D@ Z1T D /=#%, Student
DIBREBLIEFYY - Ry b Z—D UBREZRWNT
RiTUz. P<0.05ZBREDHD, 0.05<P<0.1 Z1ED
HOELRE. TP EFINTEHLZEAERZE (Standard
error of the mean ; SEM) TZxUI/Z.

] R

D|FPEBERBRONRBEDZEF, GlyEHT—-20+
098 (X558, ®/I\—-88), Cnt&ClZ—1.0+08
B (&K78, ®&)\-88) THH (P=0410), Nz
NONL Y MeSBHIE Gly 3Tl 19.1+£098, Cnt
BCld21.4£138 (P=0.307) THo.

1 (204 1-28R810D RFS ZR Uiz, SERFEZ
U COBEICERGER>RN DD, BHOBERDEICRE
TERDIEANERDH SN Z (P=0.063). Cnt&TlF, 2%
2 BERIICENTOYLRET 2 @DRIED RFS DEDMED D
7z (P<0.01). —7, Gly HTIED% 1-2:8/F1D RFS
([CHERBEDBEDDTZ.

JURUYFRERFTSRRUY hbhisSE=NTLZD
%80 2 B[O BCS, MPRBWPDLOTYRAUYVEE,
RQUICKI DB ZER 2 [CRUTZ. f6S5HBEZBLT,
Gly B0 Cnt B CHNT BCS him< (P=0.037), M
BHBA REMMEN D7z (P=0.039). ZOMDIEBICIE
W CEFBRD DTz,

K2 [CHWINR, Nk 3 BREDKRFAELELS, 7 h—
VBEERIZ0Y, BRONBEDOEIEHEDEICD
WCRULEZ. EFICHITRHDEEGE, Gly BICHEART
CntBHOADLZMEBNGD (P=0.084), FHDLER
FEL CntEHECEVMEGDLHFSNEZD (P=0.076), 2
BRHSE(FMEFECRAEECTHD, 2IDBRD®TH D
Z. PHONEESHIENTE 3 BRELIADKRRFELES
BlEF@EB CTENBRD Oz, T h—Y R EZMESNTEE
ERIFIZOYOBEMIE, GlyBFCOHIE, CntFC4L48T
HOWEBICERFED oD, INEDDIYDRHEN'D
fzine BHBA REDFHEF, Gly BFICHEANT Cnt 8T
sWEasd oz (P=0.068). Gly 3D 25, &S
BDBEDRZD, NikE2BBICFSHRENMTONEZ
ED5, DREOFIBEEQEDEADSEFRALE. =5
(C Gly 8D 1 BEldn et 17 BEICEAEADESRS 12
n, Dk 4BEICHRESIESNZIENS 4 BEDX
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3.5 1
ab

3.0 1

RFS

Relative to parturient week

Figure 1 Average of rumen fill score (RFS) in Gly
(n=20) and Cnt (n=21) group. Values are
presented as the meanx=SEM. A group and time
interaction was observed (P=0.063). a vs. b:
Significantly difference within Cnt group (P<0.01).

MUF TV ORDIPOEFTHSRMNUZ. SHEREARP(CHE
BEONIZ o120 V&RV 2D B DB ARTEM BB KO HEHE
PHDOESEFMBE CTERXBN D Kz, Dk 38
BBLU4BEICANIFIVIRIFTHILULEETRU
FEADHMEEREDRON D DY DEIGE, W TER
Bholz.

& 3 [CHmBZER<S DR 4 BEXTO BCS, Mmoft
HYMBESXOBIEZRUE. MP NEFABE(X Gly
BEORMNCntELDEVWERN G =N (P=0.087),
mo BHBA BEGMEREICEFEBRN D, K2, BCS
(& Gly B¥DA N Cnt B ICEERTHWMEBICH o2 (P=
0.062). =5(cm®P GGT EHEICHWNT, BEEERD
BICXBEANRHSN (P=0.005), DRk 4BR50
[C45BBDMP GGTFHMBIE, Gly B#H CntdEkD
Bahoz (P<L0.05). ZOMDIEBICHWNT, WmE™H
[CEFERDOONBH DT,

Z &=

AHRBRICBNT, 2BFEB 3BRINDODIRATR TN
Ly MRIUBUYEIESESNIZDOVIE, RFS BD%E
TETET—RICHBURZ. RFS (&, BITAIOHN 12 65
BLAROEZYIERE (Ory matter intake; DMI) dEY)
EEREEIEDIEEEN DD (Burfeind © 2010), &5I(C7;
FLEHAFD RFS Mo T-cho BEE D/ ICIEDIBRENG
S EBmRENTVD (Kawashima 5 2016). M
T-choREXOMI EDEICIEDHBEN DD EHD
(Spicer 5 1993), #FZIELFD RFS (& DMI DEZ8V5I8
ZEUTHRTES. AFICBNT, JUtUVIESICK
2 DMINDEEEMRICKDIRAL THDH, DMI HYEA
U7zERULTWD DeFrain © (2004) DIRFRICHIF S 1
BIzDnJduUtU vig52(d690g, Osbrone 5
(2009) DWRTIF 6708 ThD/z. —7A, DMINDE
ERRHOHNBH D2 Chung 5 (2007) DIREICHSIT
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—e— Gly —0— Cnt

3.75 400 600
g +—% Jaw g °
o 350 hif g 500
O 2 500 E
o - E < 450
P =0.037 w a
3.25 Z 100 om 400
,r 'f ,r P =0.039
1.00 T T T T 0 T T T T 0 T T T T
20 -15 -10 -05 20 -15 -10 -05 20 -15 -10 -05
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5 907 £ 021 011
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Relative to parturient week

-15

Relative to parturient week

20 -15 -10 -05
Relative to parturient week

-1.0 -05

Figure 2 BCS, concentration of serum metabolites and plasma insulin and
RQUICKI during pellet supply period (1-2 prepartum weeks) in Gly (n=20)
and Cnt (n=21). Data are presented as the mean=SEM. AST: aspartate
aminotransferase; BHBA: B-hydroxybutyrate; GGT: gamma-glutamy!
transpeptidase; NEFA: nonesterified fatty acid; T-cho: total cholesterol;
RQUICKI: Revised quantitative insulin sensitivity check index.

2183800 JUtUViE5EF 16258, Wang ©
(2009) DT TIE100g, 2008 BHKRV 300g TH N,
DMI DNEA U RICHENTIe S8k 30, 20T
UtUYZEESUEEE, F—8ADTOEA VEENR
BICERIDIEDND (DeFrain ©2004), #EHEDTT
ESNTRBINFICE<TIEMND D VR D. KREHERT
BELE1BIEZDONLY MRITUELUY 2008 DD
JULUYBEE80g THD, FHRLEINTDHRE
HRUTREDRN. 20D, FEMIFIESNDZEH
B<, RFSDETHREBH ODEZEEZOND. —HBHY
[COYVEBBFORER, FROKRED 2 HBRET2EBLUE
([CIBIT D2 (515, 2014), YIBNLBES (T THR
2-3 BTN SBED OMI [FFA T2 (BARERE |
B - BREXERMHBETHREER 2017). LHL, o
BBOYORBE TRAT DD VDI RILF—IKEE
NRFTHD, HIREKETHE RFS OEENEL, iR
[CRIFTERBRME FERSBVNCENABHICEOTND
(Kawashima 5 2016). =5I(CZEL4FDEYA RFS (&
4 P EEEINTVSH (Zaaijer & Noordhuizen 2003),
RFS hEWMETHBRZEBZ R I RILF X, DIREBRDE
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RAEVLYOHINODELEICDENSD (IES 2019). U
EhoT, AR THWLWRLY MRIUEBUYDIESE
CHESHIRR, RBZIFIB ITNREIRTCORBEZ—TEIC
ROZEICHESL, PBRBEOHERRFAEEPYOHNS RO
FEDEIEY A VR RIS DB D A REMEN RSN,
JUtUyEisSULEOVICBNTID BHBA BEN
R<BOTEIEFBEDLLDMRBRSE—HULTWEZ
(Chung 5 2007 ; Osman 5 2008 ; Osbrone 5
2009 ; Wang 5 2009). DR U7z KD ICHIRAKAA KA F
DR2HBRERICHVDIBONEBZR(F TN 2-3 BRH]
o840 DMl FEA TN, BENEKREFENTD (B
B 2014 . BAREEIRE B3 - BRERRIMHSIIRE
B 2017). IRILF—FREFIRZEFBRELIRILF—
ARBETE, NEFADLSELZ=NIZ7ZEFIUCoA K
TCADBICAD ATP ELICRIAENS D (Drackley
1999; Roche 5 2007 ; Roche 5 2009), 7Di%RIHDIL
HFTEREBEHEISEICKD NEFA DS 7 2F U CoA H'K
SICEESND—AT, JILD—ADFRRBLTHD, %L
D7 ELFIUCoA & TCA @SICANT, 7 bV ADESE
EERD, BRELTMSP BHBARED ERICDEBND
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Figure 3 BCS, concentration of serum metabolites and daily milk vield during
4 weeks postpartum in Gly (n=20) and Cnt (n=21). Data are presented as
the mean=SEM. A significant group and time interaction for blood GGT
activities was observed (P=0.005). *; Significantly difference between Gly and
Cnt group (P<0.05). AST: aspartate aminotransferase; BHBA: B
-hydroxybutyrate; GGT: gamma-glutamyl transpeptidase; NEFA: nonesterified

fatty acid; T-cho: total cholesterol.

(Roche 5 2009 ; XJI| 2015). AFHERICH(FDMmEEDM
& BHBA BEI(X, REARBDMPREZRAELIZMDNE
CRBET—ROBRLNILTHSDD (Okawa 5 2019),
Gly kUt yzEisSULIEIETIIII—RERD
XD, Cnt B CHANTMSD BHBA BED EENIIZS
NEEEZSND. RARICBNT, JUBUVIESICK
HIMPI I I—REDBIFERENED D2, DKk
Tl 2D AREBREEB UHBSHEO 38/, &I Ut
Uyvza@ABHANbYy TRLURHBES U R Karami-
Shabankareh 5 (2013) OfRICHWNTHIP BHBA
EEFRMETIUED, JILD—RBEFELLBD DI E
HRSNTWVD. Kz, HIRREICHBWVT, JILD—RD
EBREUMHRFICHITDTIYRAUYDERDNEFRDEZD
(Wilcox 2005 ; Catalano 2010 : Freemark 2010),
MP IV I—REFRKHERILEYBEDEVHZRHSN
BEDBIRIF—REHNRGDBEE COMPRELFEL
LWL (Kawashima 5 2007). & 5[ FF#&AE BT #EE
[EEDEREBRDMP T-cho BEBRSUI(CIP AST BK
U GGT /M EIFMmER CERRL, ZFENBETHOZ
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(Kida 2002b). L7izhoT, ARHKTEIULUViES
[CRODMPIIIDI—"GREFBINLED D2, TCAQ
BZEMEICLTMmSD BHBA BERTCDBN >z &N
mBSNEZ. Tz, TOTEHN—MOICHBICBIFTET
I35 RFSICHBNT, GlyBETRHETEBETHRLEZZ SIS
FSUZOEENDD. SHICZTDRBR, MDA
#MEAD BCS Tlado7zh' (Kida 2002b), Cnt#I(C
T Gly BEDO01%E10D BCS ha <N, nkid
B<HERIDMBOERLUZIENEZSNSD. —F, Dk
BIDMP1 Y AU VREND NEFA BEB XUHREHERR
BRFINEZR I RQUICK! FmEEICERELGFLL,
NODEEFBERELBUTCREETH D= (Kida
2002b ; rEES 2019 ; Hasegawa 5 2019; Oikawa ©
2019). ARKBOIULU VIES5SED 8 BIEEAERIN
by I RUREES U DeFrain 5 (2004) DIRSICHWN
THRBBIOMP NEFARENL A Y AU VIREICFZE(L
NahorzlEnD, AR TRHSLEDEDIUEBY Y
R BRIDREBRBREEZAESLELS BBV EDRE
nr.
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Table 2 Calving difficulty, sex of calves, body weight of calf, diagnosis of postpartum
disease, cows with treatment for ketosis, ovarian activity, and uterus involution in Gly and

Cnt group'
Gly Cnt

ltems (h=20) (h=21) P value
Calving difficulty? 1.3£0.2 1602 0.312
Sex of calves (male/female) 9/11 16/5 0.084
Body weight at the birth of calves (kg) 44.4+09 46.4+0.6 0.076
Diagnosis of postpartum disease® 60.0% (12/20) 52.4% (11/21) 0.860
Number of cows with treatment for ketosis 5 4 0.719
Highest blood BHBA concentration in cows with 1,293+192 2,418+541 0.068
treatment for ketosis* (umol/L) (843—1,918) (894—3.426) '
Onset of luteal activity (days) 26.4+29 28.3+2.1 0.472
Rat!o of anovulatory cows during the experimental 00.0% (4/18%) 4.8% (1/21)  0.162
period

Ratio of cows with vaginal mucus score =3 on 3 33.3% (6/18%) 57.1% (12/21) 0.244
weeks postpartum

Ratio of cows with vaginal mucus score >3 on 4 09.4% (5/17°) 23.8% (5/21) 0.727

weeks postpartum

'Walues are the mean+SEM.

1, unassisted birth (natural, without human assistance); 2, easy calving with human
assistance; 3, difficult calving with a few humans; 4, dystocia (requiring much more force
than normal); and 5, surgical treatment or death of cow.

*Ketosis, mastitis, ruminal acidosis, hypocalcemia, milk fever, puerperal fever, retained
placenta and endometritis from calving day to 3 weeks postpartum.

“Values are the mean£SEM (minimum-maximum)

*Two cows were excluded from the analysis due to intrauterine douching.

®Cow was excluded from the analysis due to follicular aspiration.

AHBICHNT, MIFBICBFDDBBDERFIRE
[CEFBRL, ZOPTH =Y AFRIFZDAABEMENZD
NZEOHIEEERITZOVIECly B TS5, CntET
488 TH Oz, BRET b—>ADMSP BHBA BEDE
#(% 3,000 umol/L, BEMST h— (& 1,200 umol/L
EESNTWD (R)I12015). Gly B#TEEZRITZ588
D>5E IWDENZNDMDP BHBA BEFHRESLER
TH1200umol/Lki®b, HD D28\EO & KX E &
1,918 umol/L & 1,524 umol/L TH DEEMT b— R
DEHEANTHOZ. —H, CntETEEZERIFTZ 43D
551 BERHELIMP BHBA BEN 1,200 umol/L &
i, 2 BEFBEMT b—Y ADEE THSD 2,536 umol/L
& 2816umol/L TH D, BOD 1 BIFBRET h—
AEHRTEIND 3,426 umol/L Tholz. LEHDDT, &
HBRCTDOIULY ViIs5ECHBSHETRET b—YADF
BRICEESBO DN, FEREENSEDAREMENRSN
1z

DikBEOMP NEFA BEIRENRBECTH o72H (Kida
2002b), Gly 3¥DAH Cnt B R TEWMBRNG D=,
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FABTIRXIF—AREBEDHZS, AHEHRHNSEURZ NEFA
[FMd BHBA BED EFICDRAD (KJIl 2015), Mo
I II—AREDETOHEERSZSIESkRIT (Kida
2002a). LU, AEHBICBSNWTMPI I I—ABRU
BHBA BE, FFaEREARIMmMP AST HXRU GGTJE
MHBIFRENRBEZRLTHOD (Kida 2002a), Dk 4
BEOSKXU 45BB80MDP GGT EHEDH Gly 5D A
P CntEXIDBEN DN, ZNLUANEEEREICERE
EFROSNGH O ZDD, Gly B#DMDP NEFA
BENMOPESHER URIBBERBETHDH, DO ED,
ZDHBOIHEERSZS ISR UEHERSNS. UHL,
BMPRENSHEMBSECHIKEES ORBEHEANT
HOEZEEZOSND. Rz, AR CREIUELU VSIS
FBDBIENDEEFHDONT, CORBRIFBEDHRSE
— % U T Wz (DeFrain © 2004 ; Chung 5 2007 ;
Osbrone 52009 ; Wang 5 2009). CNS5DOAFR L
BULT, AHBOIT LU VISR, AEEEN
SEBREEDREETIEFBEHN DIZEEZSND.
NIBBEOEREKBHITEFE CRIZETHD, FFLH
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DI EYUVIEESDFLEFRD D, DRBYDEINET
DITREN 3 O LEDBEFENLRRBENEND ZEH
WEEINTWD (Sakaguchi ©2004). DIGEBRIIDIR
R THINULIZBEEN%% 18 BBIC, 2 IR THE
PUEBEENHR%K 29 BBICHINANERSNTSD
(Sakaguchi 5 2004), #FN#(E 3 BIEECMD P4 B
BN 1ng/mLBEICET D (Kawashima 5 2007). &
AR TCOYVOERTEXR D Cly BT 264+29 8,
CntgC283f21 8ChoizC&Ehb, <DV
BV THIDEBICEEZEREESBV\D%RE 1-2 @D IRR
RCTOHENTHD, DIGEDINEEEEDENRIFBRFEFC
HOREIENEZSND. LHL, HEBHIRICEYINE o
EOYE BEENBRVBEODCNtED 1 BICHLT
GlyBTlE4BESH . BHIRF TFLBEILBERXRD

REN, Gly B THEBEIN/IZ /2 2 BREIABRHBREPZD
BOEBROBRUTHABRZERFELTHED, EODD28E(E 1
ODBECERULIED, kg 1:BEHNSBIEN 60ks
EBRZDEMIFTH o= Cnt BOESINFFEER
IBERTHOD, FHNGBILE (FRK46ke/ B) ThHo
fZ128, BMEENC RO EBBFFECEBRN O, DK
DICHEBINICEDEDRRBERCEICEBR DN, FILEAD
JULUViE5DBERIDBIBXR DS FINDEN
CHEBEURIENEZOSND.

PG IBPEBKRU 4 BBICBFDFSRNDME G
KRERRITDANIFTYORIPHIULEDD YD
B, CHESOERBMEEICEFBN DN, Cnt
BHTEDIRE 3IBEBICHFHULDD YV ICBWVNTHERRE
ERDNIEZZECHL, Gy BETIEHIERETH O
Sheldon 5 (2008) & 4 BII2ED DI HDIREICFSRK
[CRD, ZOXEHENDHKRE 3-5 BBICFSHRERXICEIT
FHERUTWVD. DFED, DIk IBBEFXETREFFEA
[CHBENTEFEEIT D EGFE—MNTHD, ZNLRICZLD
DY TIHIEDEREN, 2D THRVDYVEFSREERXIC
BEITDEVNRD. ULEHDDT, GlyBEDAHD Cnt BEKR
DFZANSOMEDHENRL, Z0D%, FIARARERIN
BEITDOIDIBOOIZOENNDD. LHhLTFSERE
DFHBICIE, AHBRTEBUEX NUF Ty ILSCEE
2132 (LeBlanc © 2002) wiB & RERZIHEEE (Scully
5 2013 ; Kawashima 5 2018) ZBW\WzF=2APFS
EE OB RS, #0252 (Barlund 5 2008) SKUM
PTORY TSIV F2aDRFYWTHS 13, 14- Ik
RO-15-4 N TJORYISYIY FRaBEDE_SYUY
2 (Mishra & Prakash 2005 ; Kawashima 5 2018)
BEDERLBEENGD. FDEH, LAHDIULY Y
fBSICRDFBIEBADMRICDVTIE, INS5DOHiS
FERDANEZERDABENNEENZD.

BlERD, BIFICHTDIAEDITU LI yEZSHN
Lw bDORBFE IBRINSDHRETDIS(E, 555
Bcpnmed BHBA BEDFEA P o®IC@EI(T 7z RFS KT
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Tt

DHFI, =SICHWAETERD BCS OBEYRHR (ICDRN D
z. 2, RHBBEOT b= ADOFHICEESBDOZH,
JURYYZERSSNET b—Y AFREFOMP BHBA
RERMES, ERZEHENSEDTRENRSNEZ. Ny
MRIUBUYIFRRIU U VICHNT, #658ORE
RBREEREZ LS EBRLN, RRTU LU Vig5E
DRO2B—FNBEMPIILI—AREEI (Osman 5
2008) MEEBVEY, RREBFMETET, Tz, &
LUt U Y HieSHEMRDMMR S DIt RSN
TW3 (Chung 52007). LENST, XLy MRIU
TUVE, DBREIOHDIEST, BSHEPORBORE
PEEEAHIENONRICNZ T, HBEOITRILF—IK
RBOREPT b—Y ADERDERICET ST D EHRE
SNz

E i B

AR DFREREI P HEC DTz D CBISTAVZHILSE
RERBRMAE, MHEMEIR, ACOSTA AYALA
Tomas J EBERBSUICERMTFHA, FalBROBRIC
E O PREERIC SR HVEIEVE AN R TR FELEDIEE
BFR, NESBERGSUICEEMD/IINAZERISR R
HPULTFERT. Kz, AMRTHALEZIUEBYYHXRD
TSERXL Y hERHUTIEVLEZ MF 7« — %A &
HICE<HEALPULLEFERT. MR ISPSHHE
(16K07684) BRURMBRZAMHUEDEIRD—BEER5
U2, MF 7« — RIS SHRMREER T TR
L7izB6DTY.
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This study examined the effects of the glycerol pellet supply during the close-up dry period in dairy
cows. The peripartum metabolic status, postpartum disease, milk yield, and recovery of reproductive
function were examined in 41 dry Holstein cows. Daily doses of 200 g of glycerol pellets containing 40 %
glycerol (Gly group, n=20) or 200 g of placebo pellets without glycerol (Cnt group, n=21) were orally
administered 21 days before the expected calving date through parturition. The rumen fill score (RFS)
before calving did not change in the Gly group, but the RFS decreased gradually as the calving day
approached (P<0.05) in the Cnt group. In the Gly group, the B-hydroxybutyrate acid (BHBA) blood
concentration during 2 weeks prepartum was lower (P<0.05), and the body condition score (BCS)
during 2 weeks prepartum (P<0.05) and 4 weeks postpartum (P=0.06) was higher. In addition, blood
non-esterified fatty acid concentration during 4 weeks postpartum was tended to be higher (P=0.09)
and blood y -glutamyl transpeptidase activity at 4 and 4.5 week postpartum was higher (P<0.05) in Gly
group than in Cnt group. The number of cows that developed ketosis after parturition did not differ
between groups, although the Gly group cows with ketosis tended to have lower blood BHBA
concentrations (P=0.07). There were no differences in the milk yield and recovery of reproductive
function after parturition between groups. Administering 40 % glycerol pellets to dairy cows during the
close-up dry period may help to maintain feed intake, improve hepatic lipidosis, proper maintaining of
BCS, and alleviate ketosis symptoms.
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