IR

FUE T IRT 3 H A & itk 3 B o7 [1]

&

WILAIOFACENE T b — 2 AT BHRRAN S A~ B OF5 3R

gAY mwAY R vt ol @Y
1) MRS BESE N— FALA%IZ v b

(20164E12H 14 H 524 - 20174E 2 H15H 52 H)

E # WO Y — 2 A (SCK) H12xf L CIEMANRSY £ v EGHERT Y VR GHIEE
WY A G (CA T BPA, HHEESEG T, #HE) 2 —EMHEORS LT, 2oRRE —#K&IZI
HanTwa 7oLy 7ya—)v (PG) & HBHE L7z REBRIEAGHEETT o 1 FS S © FE
L7z, R5A1320144E11H ~ 20154E 5 H F CIZ0 M L 72548 CTH 4. i3 HEB LS HHICHK
M#Z47\vy, f-b FO¥ R (BHBA) EE2510 mMELED4#SCKEE L, MAEAICERESI NN
T OFEF ZFRIMA 2> 5 Z 2 5 J MG CRO%KS Lz, 4412 & o TSCKUAOFE D F8hiE R0 3
FIFB G-I E D D - 727280, REIZ 3 H B2 5100 BEE: L CREEEH O A 0¥ 5 S 72138
He53% (PGHE: 7UH, 250 m¢/H, BPARE: 68, 90 g/H) & LCEESNZ. F72, BN E
L CBHBAEEEDS1.0 mMA CREFRM IR 2 1082 oIl e L7z, 2B, MEHmEI13H 3 b Eit
SN —MImE o7 7 AVvE LT, BE I ATV, FEER, MAEEE R L2 B, FLAE
RETHHAEIC DOV T LA L 72, PGB L UBPAMEOBHBAREE X, ISHHICBWTLMREHEL ) HE
ZEfE (p<001) &R L7275 PGHEEBPABORIZEIAS NG o7z, —7, PGB X UBPAKOIE
T AT OVEIRIGIRIER L, oHHEEE L [ARRE TH o /2. MHEEIZ 8 A B ISR G35 & ol L o RICH &
B o, WEATIERET TOHBIE3BMICH S i b o7 FLERSE TIEBPAREA T
WEL D) B (p=012) A SNz B, WP OBPABEOILEAFIINBEOZN LY
o 2P BEE TR B o7z Pl X VBPAOSCKA I § 2 45 13PCGHR SIS S THMTH B 2
EATRIE S NS,

—F—T— KA, RS A 8K, Tud Ly ) a—)y, BEET F—-Y A

————————————————————————————————————————————————————————————————————— BERBWEIRIERE 8(1): 714, 2017

1. BU®I

TIE, TTRIENB L CEROKT, &L LKL D

IZBWT, ZANVE—=NT VAHPBIMITELT 5 2 &
men<Tnsg (2] Thbb, 451 4 HENZRREYSE
LSET 5720, GioEoIcon T, EYiEmE
MET 5. ROTHBERIL, WIUCE DT AV F—7
BRESEYEIU L 2 AV F iR  LRY), Ao
IANF—=)NT v A (NEB) IZfp5 Z & LN TWY
% [3,4]. #LAE, BRNICEHE SN, BEHEB X
ONEE % FHVCNEBIZ#EIG L &9 & 3555, 14128
IBTE& oA, 7 h—=Y A, B, flBBLO
BB ZER R EOVbW B R EER % 38ET 5 [5].
=Y AFEEIEOREN 2R TH Y, RES

L EOHLERREOK T Ao 5N D [6]. 7 b=
2 DFSHERT L, THBOBELRNEBIZ L D IEL AT
VEIRRREEE (NEFA) 2SHFRRIBRIICEN R S h, BER(L
ERTRKEDOT Y FNVCoAZLE L DAY, F FH Ofkik
HHER A ST T 5720127 £ F VCoAD
TCARIEEIZHIFIZEA SN, HEELELTT b Eo
BEAEEINT 5720125835 E5b T [7].
BIEEA P —3Y A (SCK) 1%, 1M g-b Fo ¥ ok
% (BHBA) WD FAHFD 5N 25 D ERER R S
BWIREETH V), BRI, b= ZAOHBRE £ 2 SR
Twb [8]. SCKO#ZWiskit & 1LC, BHBAREEAEH
INTBY, FoFEEMEIZLO mM [9, 10] 22514 mM

T OEREETE R M (BRFRRS:
T069-8501 {LBITH SCHU ARk ET 5827 Hb
E-mail : oishin@rakuno.acjp

MESE N— P VAZL=Zy )
B/FAX 011-388-4825
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OFPFATHE SN TS [11,12]. SCKA-TIEFL= DR
DHHESNTEBY, 5EIHE2S16HHIZBWT
BHBAEEA0.1 mME - 72354, 1 HH 72 ) J&=1305
kglliA ¥ 5 L s b [13].

SCKDEHR & LCid, MRBAHRE 5 o8 2 frihEh B
PRV EEL OB AV F R ENsEs 2k
BEARTHY, —fFWIZ, TarrLr ) a—i (PG)
AEDLI TV B[14-16]. PGIZ19504E 8% & R T 7 | —
VAOBREREE LTERshTBY [17,18], 4HICB
W —EIICH G- ST [13]. PGIZV— A YN
THAEWIC > TTa ¥t VERICER I N, 7=
CoAX #ECTCARIKIZEA SN, o F Y OfEls % Ed
L, MEHE AR 2. Fofk, MRS R L TL
Bl A YA UPFWEN, FNDHRVE VKT
IN—ERIHIL, RERRE % I 9 2 720 I P NEFA
BEAMET L, OWTIZBHBARE Z WA &85 [7].

—J, flt, BTk, rh—=Tv AT ) -0
OFFIE LT, WY A v BHI DR E R T IC A
CHRENTVD, LALEAES, ZORFIHET L0
FEERES IO Th v, AR EE L CTHRERARY 1 v &
EHENRT Y R EURAFIT, HILRIZ BT 2 EnekEE
DWEZ TP ) FREORELMERT L 12X, FHE
ELTHRIBEIIREZRBS T2 EPMF SN LHHTH 5.

SR ORERTIE, e b — 2 AR L CHEERA
5 A v BH & g RS L g, LR &
DB Ex A L, PGS & LB 5 & & TARIEH
DE R WE L7z,

N

. MRS LUHE
WMRES EWMRE

AREERL, VLRI 1B GRREAF2008H6028) (12
BOWTERMLZ. SRESIZ6 OO I LR ENT
BY, 7V vy a B BWIUERE, AURILETE, W
B X ORI 7Y — 2 b=y, Il
FEE 7)== CHFES Nz, fRPERRIIR A
B (TMR) TV, Far (98304) &% (158E3045)
D2 HOFEE-TH o7z, HWBFFE, 2014F 1A > 5
201545 5 H OBARNZ 388 L 72 2 FE LI L FE84TED 9 B, 43
W15 3 H AP HNG & 3825 L Ze 0o 7o B 4BE Z A L 72
Mgy 7)) 7 ERBTH 1>

Rk, 7% 3HE, SHHBXUISHHOF#D
TMR#EG-HI D14 ~ 15BE DR, BEIRD?S 75 AF v
73) Yy UNTTo Tz MY v T 7L A RS
IR I, B, 4 CTRAEL, BREUEZ24F R DLIAIC
2,000 x g T1545 35 LBk L TS Nz gy, Mz E T
S0CTHIEEN. T2, —HOEB IO W TIERRIM
B A O THIE L7z,

B 1 ICERRBR T A LB A R L7z, ARt
L Coiffs 3 H BIZERIMA 1Ty, 2l BHBAREE A0
mMUL o4 % SCKA (2680) [9, 10] & L, 1.0 mM£
i O BRR |2 AREHE 72 28 % o HE A (288E) & L 7=, BRIk
SCKAHIZPG (AN —4 ) Jesrdisk Hgl) # 1
H11[250 m¢ (PGHEE) T3~y 1 3% (V4
A7 BPA, HHEEE N T, HE) & 1 H 1190 g (BPA
), ThENg%3HE25 5 HMES Lz, il
T LA OB OVTIE, HLHFE (Excel 2011, ~ A
sy 7, WA, USA) % HwCTEEAICHE L.
Sriffs 8 H HIZR G -12k L CBHBAR & % 71l 72
L, Bl&HESCKEZW S N/-PCEETIH [2~67:36
*15 (Pl iEdERZ)] B L UBPAREG6HH (2~4
B 130+09) ICHEHAE S 5125 HME (AFHO0HR),
MBS L7z, =B, 4kt 3 HH2 5130 HoRIMO
il F TOMIZSCKUANOFIR & 35 L 72201, BRREREE
BlilC & o THED S N7z 720, RE» SR Ehr:.
¥/, O3 HES X U8 HHOIMmiHA CBHBAM:
FEASLO mMA i C B PR i |2 A8 72 1058 % 3 FRBE (2 ~
5 129+10) & L7z
M#REIEE CAERE

MHBHBAB L U7 L a— A (Glu) EEEIZR—% 7
Vil %E %% (Precision Xtra meter, Abbott Laboratories,
IL, USA) # W CHHIZTHE L. T/, MET
NEFA, #2alLA5ua—) (T-Cho), V) »gE (PL),
<7 ARy a (Mg), vy s (Ca), HHEY >~ (iP)
BEBLXUOTANRTFT—=F bS5 A 725 —+% (AST)
TWPEEI RS — AR R v 5 — (RLIR) (HE 2K
JEL 72
ZOOAEIER

BRBEAEREICOVTIE, BSORREAEGIEZ b &
2, Sitc 1 7 BUNOBIRE 0B X OBH%, HEN
BREFAE L2 BIEHEIZOWTIE, BEEHT—%

(Dairy Plan C21, GEA Japan, #H0) %M\, 45
SHNERA F CORABREEH L fLEizonTig,
BREOT—%%H 12, I0H#EAL=E (GkE,»55HE
FCOAEMMEFEA LN L, 6 HENH30HEECT%
GRFL7-30&), 100H%EAL=E (GiE,»2S5 HHETO
AR EEALTEAL, 6 HAMSI00HH £ T2 A5t
L7-5l&E) ZRAE L. /-, sLURM#ME F e
AR RERMAE TS, LR T—8 2 HWTC, ik
DR FHE I BT 5 AR, FLEM B L UB06H 7+
AEREZFEL, 4 BEVMMELE (FCM= (15x 7%
/100+04) x#lm) 2HM L7 [19].
irEThnzg

F— & MLELY 7 b (SPSS ver. 220, HAT A - E— -
I A, W) #HVTERLA. 7= 7 OERMR

_8_



BHBA =1.0 mM

PG5 Sck4¢ —» PG5 — > | PGE
5H & (n=7) 5H (n=7)
o (n=16) g mpat
(n=26) (n=D) feRE AR
(n=2)
BPAIR S SCK#4 —> BPA 5 ——— | BPA#
5H &l (n=6) 58 TfE (n=6)
ﬁ(n=10) P
(==2) FERE A R
(n=2)
BHBA <1.0 mM
REE  mBES > ARG —> WIS L — f‘“’ﬁﬁf
(n=28) \\ (n=25) ; (n=10) n=10
b3S =T
(n=3) SCK R4+
(n=15)
38 8H 138

R B (M50 B )

1.

AERT Y A > EHERIEE

BHBA : B-b FO X L EEE, SCK&E : E#HEMS b—2 X (BHBA=1.0 mM), 24 : ERBER
BICfg2E (BHBA<1.0mM), PG: 7AEL > ) d—Ju, BPA : IEEEN % 1 &I

AW R F2EL EDBATAT H - =%, DIHRSALINICHKR % 34 L 7= 4305 IR S 1,

S4FRZEMHA L 1.

Shapiro-Willht & THEFE L 72. BHBA B L OU'NEFAE
1, HEZEILEE A AT o 7o iR H LS X B A
AR OB O LB X BRI E 2 & 2 4B, BER okt
B TurkeyDBE T FH W2, B, FLAEERB L O%
S RAE D LEB I —Te 0 BT B £ U Turkey DR %E %
w7z,
3. % B

MiRiEE

M 2 |2 MR E i x 7x L 72, NEFAJEEL, 30
HoOPGHED A\ ik 8 H HOBPARECIIXIHEARE & Ll L
THEIZEMEZR L7220 (p<001), Z15DMEIZ1I3H
HIZIZAEEICETL (p<005), MEFELFEL~NLVET
Af% L 7-. BHBAE®EIX, 3HH, SHHBXLXUISHH
IZBWTC, WEGHCHBHELVAERSHEZ R L
(p<0.01). T-Choil/% 3 X O'PLiE X, T XTOEE
BWT3HHEUANTIBHBIZAEREME R LN
(p<001), WFROWPEH 2B\ T b ljHk 55 & o i
HLoMICARETIALON D572 IR EPGH O
CailtfiZ, SHHERNTIBABICAE 2mfiERL
72 (p<001). iPiEFEIE, xfHE#BECT3 HH & L~NTI3H

_9_

HIZ, BPABHFCTS HH L IERTISHBIZZENENAEIC
BN L 72 (p<001). PGEEOMgifEiX, 3 HHE X
TBHHAIZAEEZESMEEZ R L (p<001). 7Zdb, Cailt
B PIEEEB X UMgEEIX, WTFROWERIZBWT
b 3MMICAEEERRALON o7 (K3). ASTHHM
it & BRI R IC BTG L REEO - IS/ B X
AN o7z. —JF, GluliEld 3 H BHIZB W TPGH
THEZRBEMZR L (p<001) (X4).
SEIBERAE

SWRA 2SR ANTERBA £ ToOHREIL, BPARE, PG
TEB LR L OMICHEREIIAS N o7 (B 1).
FLERKE

F2UHAEBLUOAROREY R L7z, FHFLMH
BT FENEE, Wik L ORI THEE
WE %otz F72, FLEHEFETIE, BPABELSKREE X
DAEEREMEZ R L7ZH (p<001), TXT311%LULET
Hosz. 30HB L TI00H#EFL=, 305H FEARETIES
HERICEESZTAS N o720 4 BIRTIIEFL =
2B\ CBPARR I XTI EE & bt L T 2R L7z
(p=012). 7B, G2 SMEIARH £ TOHEIL 35
HIZCHEEZIAL N o 7.



2.04 6.04
5.0
1.5 .
~ | N
3 s 4.0 5
= * E
E 1.0 ;30
= = b
2 2 2.0 & a b .
a,
57 ab % ab ? é
1.01 % =
0+ Kig
3 3 13 3 8 13
SEHS DR R SOEY
200 200
%k
1504 150 . Heok
S ° 5
E‘J ek % HE R .
= 100 i3 I £ 100 & ||
3 i s it i [ =
7 =
& L L
50 50
o
04 0
3 8 13 3 3 13
Sih > ORM HEHS DA

2. 1821 8% (BPA) HLU7AELF)a—IL (PG) DIRE4EZH I3 MPIETITIVE SRHES
(NEFA), B-EROX E&E2 (BHBA), #23LX50O—JL (T-Cho), V2B (PL) ZEDHFVFIS7
RG] =xt88es, || =BPAR:, [ =PGE.
ab: D, SDOEEICE T IIHERTCRFESHICEEEZSH Y (0<0.01).

LR BEORBTIEOEBR TRESEICEEESH Y (0<0.05, p<0.01).

12.01 8.0
o
o k¥ kk
k% 6.0
s 10.0r ook 3 Kk
S H @ i 3
S 5 =
E E 4o e
< -9 . o
&) 3.0 o =]
o
2.0
o
6.0+
3 8 13 3 ] 13
HEHSORE P S DAY
3.04
o
§ 2.5 B I%l
& bl
g ii* E]
o0 o
= 2.0
1.5
3 8 13
S OB

3. EEA2CC8E] (BPA) L070ELYUa—IL (PG) OBE4EICHIBMAAHILIYL (Ca),
w1 (iP), 7% L (Mg) BEOFEOTIZ7
A6 ] =xd888s, [ | =BPAR:, [ =PGE.

T EBORBELOAB TRNSHICEREESY (0<0.01).



250 80 °

'5-1- ‘ ol K ﬁ

50 0

¥

S

S
T
=
S

AST (IU/¢)
-
o
S

Glu (mg/de)
&
S

...
=
S

2

<

3 8 13 3 3 13
SighSOEK SiEh S QRK
B4, BEASCHE (BPA) HLUTOELLYUI—IL (PG) OBRSEBICHEIBMHTZNT— T
73—t (AST) tMtEfE (Glu) BEDOHFWMTIZT
A6 ] =xtmget, || =BPAR:, [l =PGE.
a: Hih S DEKICH T3 3BEB TRHSMICERESY (0<0.01).

=1, BN C8E (BPA) $LU07AFKL YY) a—IL (PG) DOESEHEIZH T
2R, 5BIATEEEE TORK

X HERE BPAT PGHE
HEE
(n =10) (n=6) n="7
876 = 256 827 = 36.8 836 = 266 ns

7= Z L PIME + R TR L7
ns HEAEZL.

+F2. BN L EFE (BPA) sL070EL YU a—I)b (PG) DERSEEICEI2AES L UARS

pogicti BPA# PGHE :
T =
HHE (n =10) (n=6) (n=17) s
30H %i%i 1026+ 127 1,049+133 980+70 ns
(kg)
10(2ng’§?1‘@ 4142 %508 4,265=616 3892=488 ns
?LHEHTJZP‘ 412+0.10 417+019 412%0.19 ns
(%)
L % Fvs BPA
‘ + . +(). . +0.04
o 322%005 315003 318%00 <001
305(}‘{55;; i 12,020 + 653 12,600 + 956 12,114 + 784 ns
o/ e 2
4 g{ﬂ;ﬁifﬁﬁﬁﬂi 12936 + 505 12.894 = 660 12.325 + 572 ns
AN N 54
St & #IRIFL 232+10.1 223+03 235+55 ns

BiH Z TOH%K

7= Z L PIE R TR L7,

ns  HEAEZL.

*LI0HEILE  SWiHEe S 5 HE E TOAMEEILLRIIL, 6 HHEAS30HH F TOAR L 2R
100H 75L& - oA~ 55 HH L TOABMMEEILZHRIIL, 6 HHE2H100HH £ TOEFLA%ELE.

2 it 1 I8 H OFLM S,

3 4 % IRIAIETLE = (15 % FUIF= 100+ 04) x 305 H FAEFL& [19].



4, & =

ARAf5eiE, SCKA12xt L CBPAZ —EMMH#S L ¢
ZORMPEPGHG LI L, BT b= ADJHERE
DYFERRIZOVWTHEF LD TH L. PGHEMNIZH
HoOMEBENEFAEE X, 3HHELBL THL 2K
TL, NBEOEEFRBEICRZ-72 (K2)., ok
XN FCOPGHG R L —HTLA2NETH -7 [16,
20-22]. $abb, HLGINLPCHEE—FHTTuF
VERICEW S NUCTCARBEIC A Y, BEHAAVREE S
ToAERA VA Y OGWDEINL/2Z 8, RATA VA
) & o THRIVE VS 28— B s S IV CRE
W05 ED5HA L, #E R APF ONEFAAME T L7- 2
EERRTITREEM IS [7]. —7, BPAB®I3H
HOIMENEFAREE SPGH: & AR IR Z R LAz 2
OWFICE LTI, SO RICB W THETIER
WA, BPAICE EFNLIEMENY 1, #HEHLEE F
TR — E OpHHRIE D 2 I3 AW is k2
EIER Lz b Enz, wEhnicLTd, 4
6] OB 2 & BPAFE5-13PGH: - & [d 8 12SCKF- 0 .
WE—LEBICERTH LI LARENT. =B, 13HH
DILFET-ChoPPLIE S 3 A H & T 5# L 3
WHEINLCTBY, 202263 TAVF—LVDJE
7 B ASHERR S 7z,

PGl B L U'BPAM » M iEBHBAE 1 8 H H £13
HEHIZBWT, MEHLILKELTCWINLHELEM
R L7z E GRS S OPGK G- HERIZ BV T G
NEFABREO A E 2 TIXED 5 7-5%, BHBARED
O TIREN T [16 21]. FOHE &
LCHEG OB 3HEUNE S22 b5 NnT
Wo, —F, BRI PG G ERTIE, Al
5 2 HE 0P 5K TNEF AL & A5 I BHBAME
DEZIEKTLAZZ e s b [22]. 4o
SEETIE, SCKEZW S hzbion L TPCEHS L7z
DXL, Dol Clasb R e 2 R 2 o RIS
ENTVDEAKRE LSRR L, SCKEHIM S N/zB ST
HEAROT AN F— LNV ERE LA &R THh % K
TLTBY, HO L) edE 70 s T A TEIMEH
DOBHBAREADNIEF OIS % £ TIZE 6 IR 2 L2
ELTWord Lz, EE, bEkosB) G
NEFAEEIZET L TW3 0T, JFEIZB W THRRIE
HEENTW727 £ F VCoANTCARIE 12 4 |1EA &
NTWBEZLRIERTELD (7], Z OB,
NEFADSLH A 5384 L 723K D & e ) B &
EZ NIz T, 7 b= ADRED, WO
(2 BT ZNEBNDOBIGREZ 5 S Tnwb 2 & x
RTboEEZ SN [B]. %8B, BHBAEENISAH
B LG HTOERFLAORNE S, FSIZI0M

IBREDEEE L b0 FE L b —F, &5
BB I ORHEO~ 7 O I 4 F VB AR 42
TEPRPo2Z 05 (H3), PGPBPADIANLZ
AUS MR IZERENICE G LI AR E N7,
S SHEATRERETORE (1) ($PGH
EREBEE L ORICHEEA1T 7 <, Miyoshi b O & —
F L7z [20]. F72, BPAREIZEBWTHPGHEE FEED R
FEOTR SN2

EBEOVEILT — & LT — & 9 S EHEG O LA
BT 2 RR AR L7 (22). 30H#EAE, 100H#E
L, 305H PHEIAFEB L 4 BIENWHLELEDO VTR
2B WT L &G &t IREE & ORI D S
Mozl e, INOHIHFLIRIC L - THFEEFICH S
CEDLVIEEIERTEDL I EDRENT. T2,
FL A 1B L TIIBPAFE O FLE A ENS B0 Z 1L &
DL o7225, HHBMNMETL31I%TH Y, MEL
b X)) BT o7z (23], ZofERIL b
WO L B EHF G2 L0 AEAND T AL F— G A
EEINTWZ e L-gEEEZOND. B,
Al A & AR, U OPGHS-RERIC BV T, &5
HEMBHEOILBICAEEN 2V EPRESNRTWD
(16, 20]. BPABETIEWTFNOREILEIZB W TLPG
HERMBELDOESWEMEZRLZ. LALEDNS, 4
Bl OB OERBICHEERE TR 2b00, 1l
AT AR L )RR T 272012, STRERY)
\ZILBHRE T B LB D S

ML LT, SCKAFICK§ 52BPAS- IZPGH G- & [H]
ST ANF—DOWE R EFHEOZ LR ENS. F
72, FHHTIE, SIS WRATEEE COH B &
OFUAETEATRTIEREE LI T4 <45 2 1Ak L, FHiC
BPAECIIFLE OB INMEIN AR S 7z,

5. # &

ARG 2 BT HIH7 ), FEHORMED THRY %
T 72 IR o TSRS O BIR SIS 5 5. 7
B, ARRBRIIHL 912 SCERF A A BHA e 2 B T3 R
5 1 15K07750) OB % 2T 7z,
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Efficacy of a drug containing betaine hydrochloride in
early lactation cows with subclinical ketosis

H. Katoh”, R. Yasuoka’, S. Oikawa"", K. Nakada"

1) Veterinary Herd Health, Rakuno Gakuen University

ABSTRACT Biopair (BPA, Toa Pharmaceutical Co., Ltd,, Tokyo, Japan), a drug product containing
betaine hydrochloride and pepsin and indicated for digestive dysfunction, was orally administered to
cows in early lactation with subclinical ketosis (SCK) to investigate its efficacy in comparison with
propylene glycol (PG), a commonly used compound with wide-ranging applications. The study was
conducted on a dairy farm in Ebetsu, Hokkaido, Japan, and included 54 cows that calved between
November 2014 and May 2015. Blood samples were collected at 3, 8 and 13 days postpartum. Cows
with a blood f-hydroxybutyrate (BHBA) concentration of 1.0 mM or higher were diagnosed as having
SCK and randomly assigned to a treatment with either BPA or PG by oral dosing for 5 consecutive
days from the sampling day. Due to individual variability in the onset of clinical disease and duration of
dosing, 13 cows receiving consecutive treatment for 10 days from 3 days postpartum were included in
the analysis (250 m¢/day of PG in 7 cows and 90 g/day of BPA in 6 cows). Additionally, 10 clinically
healthy cows having BHBA concentrations below 1.0 mM throughout the study period were used as
controls. In addition to BHBA, blood lipids, minerals, liver enzymes and glucose were also assessed. Milk
production and reproductive performance were also determined. At 13 days postpartum, the BHBA
concentration was significantly higher in the PG and BPA groups than in the control group (p<0.01)
but was not significantly different between the PG and BPA groups. The concentrations of non-
esterified fatty acids in the PG and BPA groups were similar to those of the control group. The blood
glucose level did not significantly differ between the treatment groups and control group from 8 days
postpartum. Milk yield, milk composition and reproductive performance did not clearly differ among
the three groups, although 4% fat-corrected milk yield was slightly higher in the BPA group than in the
control group (p=0.12). These results suggest that the efficacy of BPA for SCK is similar to that of PG.
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