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Studies on the Prevention of Postpartum Hypocalcenia

in Dairy Cows

(SL#0)Jhiih^t&8f* )t'.> 9 A hrRQ)?Bfi2f8= Lq+ 8 8fgE)

j=jE i S j< JB3?

61ji #LESBEj(jB$

6r)i jE S jc JB+

6ui i S A JB3?

6ui 3k,EfB%I**

6rji d& A j( JSii

a & 6: # 5E

a & # BE *

# & uJ # Au je

a 42 75' i# Sp A

# & f E] 9S

# ]2 ]E )Tr l9

i& 3t 0) F～ * 0) f 5

%#e)5iiiA4&1&*)i,->9 i (Ca) jhlTRO)ilBjf.I2ii LT, YE,r*?f39tt1-9 -I > D3 pChb

8 *}L,,/ I, U *-/I,a)]2%8=F5Eg+amf*ji=Aih4ibYt,T% FIBS, .a:##fJo)*iR%&ji.i
8=Bg+ai@SJtj:+5ii7:1f < , je7:thE5SBeFSjq8=fJ3TVltfV,. -i, I?Ej:4=t*Pqo) Ca

Jrf#Jr*#.63$8=jb'U'Tiftf&JL%(J kAf=i-bS, J{Di&%#n1&
Ca h3TE8=b'81 a Ca lt

#J.tttO)Pxq%8j:PA6 A,7:>t3:< , gLEqJr&*)I,t> I,U *-/I,bSr?1t#J-～-&821,}Bgt=-3U I

T b#5&a)/4%ihbSb8o *f%%ti, Ja#e)5iikk@t&*/i,.>9 J> (Ca) hBTuEnilBji8=

?x5+8W5*no)-fig i LT , JtDi&W4&%#o)I?1t=m&&Ei:hgJtSr?1t#?-A -a)#W2?
8=iJ3TPB 6Z))8=+8 i i b8=, A)i,.> I,U *-/I,R##TJnV2B#Jq3]2ji%t2 6U1=

Ca i3 i tF>r?1Lt#J10)J%3*8=-3U ITWgEk4iJ3 f=.

1. 5ii&W@ 8=h'81ahgJtSr?1i;!m7-A-1#LE.0)## :
JZniiAg6iA

2 3iaFp5nr?1tigJ#

%RB7kPA6b,L=+a B BbT>, E&BeB98=@Bfff%#k#*E= 4 @0)jhgvtSr?1tfm7-*-

1ikiP,rJELf=. %e)#A, ip2kqX7-A-a)--3T>b8f5E#WJr*@7*R7 7 5

-iPI 5b (TRAP5b) 8=hlU 'T , aiE# i:#SiE#o)#f7fhfEJrAlio)t#bSiehb 6nf=.

Lf=ASJ3 T , J%L#e)5iikhFSTlj:I?P2iqRASffJr&4t: L, 1& Ca hBTuEb, 6 a)B]4f8=F9elji+

8 I i AS,j%P&5h7T=o

2. fbJr*'PF5ES[E8=V,6W#Lf=*)v-> I,u i-)i,]2jibSh*%*/I,tJ I, U *-/v, Ca h'i

-163-



Ul1%1t=m7-A -B=&821,%*EiQ : #*Ihk#B=x7 LT, fM&*[E8=W5Ef* LT=*}L,,> I,

U i-/v (fM&5eA#rJ) a 0.5 pg/kg T>gfh3:f=8j:jkT]2jiL,, Jh#,RS*0)A)I,-> f,

U *-)I,3b' i: Ulh ca i&LL27b 6 U(1=%@i?1t#7-A -LEO)fBr?%A$1# L,f=. fg]JFfE#

A#IJo)12ji.L=i J3T, jiT&STligfh&%8=tEW9eL,TPAP#8=, h#,R4F*}L,,> h U a

-/vi&LL2Ej:4=3g!BbIEf368rRBg k& ka;i%BLfT.fErg L, ##JF&o)f5
Ca h2TE b%R2g:%5 YL

f=. r?#/SBk7-A-0)-J?rC.b8*Xf**/i,-Jy (OC) 1iEj:, ]2ji/t% 3 Pb,6

fun Lf=. ii,PRHx7-A-t3:h#k Ca i&hBEt#0) t=o-9fr]L#1&8=i@'j)1Lf=. -i,
#Ji.4& 7 EH=h4#*/L,.) T,i)*-/L,iBBEO)#%tfl@,I'AS%Ehb E'hJ, Fjq&r&*}L,-> h

u *-)vo)%Bk#p$lJi)i,j%P& 5 h7T=.

3. 7kJr&tli#8=WzEiAS Lf=*/I,,> Tt) *-)I,]2jibShg9<S*/I,.J T,U *-}L,, Ca h' i

V%1t=m?-A -8=2k8S1+,%%S : ##Itu&#8=# LT, 7kJrB.##8=.q5EfASLf=*/i,-> I,

i)a-/I, (7k.r&5tgu#u) k 0.5 pg/kg 7?)AShi:f=Ej:jkT]2ji L, Jh#%*n*}L,.> I,

u *-)i,jbl i Ui> Ca iB;LLEt2E)U(8=%#r?1tfA17-a -1io)fE#2P,kASiF Lf=o 7kJrfE-iR

5urJo)g5h3b'
cE
UihikT]2%o)3RBTC.F]#0)i Ca hlTRZ)S%#31 5 hf=o %1t#?-A

-TIGi, Lh#%*o) OC i %0)BE.SEl*7:.b8 undercarboxylated OC lranJ=#bS%YL

%hh&ji4& 3 E]h'itF 1 E]8=iEhb 6h, OC &%BknlE3SAS5PK*5hf=o njti D ,

7k,rB5tA#[J(i:fbJr&5tA#TJ8=tEJ<75 Ca A?TR,^ld]AEi/i,5 v 'bS, J{Di4A@1& Ca hlTEfBB

0)FSj]]L=fj:#*TJ i jfk 6hf=o

4. h9J<S*)I,-> h U *-/I,, Ca bli:Ut>r?1tgJ7-A-7b 6U(8=,4i#f*bi&%i=#

+8*/i,,J h U *-}t'jkT&4o)jqj%EiFS5%.5& : #iltuR#8=kr LT*}t/.> I,U *-

}L,7kJr&5tA#uk 4 B2P%0)]2ji-a (0.0625-0.5 1Lg/kg) Thjkf32ji L,flo h#*/I,->

h U i-/t'n&;5#&+3: 6tF8=%nbJ%Ti5#8j:, *Jt,-> TtU *-)I,0)]2%%t'7g

i+2EO)fP?xqk,j% Lf=. V,-fno)]2Sj%8=h,V ,T b/j!BR1*8i&%0)1&Tii=#hb 6n

i!, h#* Ca iAJf8ituPLf=o Lb,L, 0.25 fiE'U(8= 0.5 pg/kg 0)]2ji%7?13:A

#*Jt,t> h u *-}L,#BE8i4iBBbSJrBBgkBBkT&15k'j% Lf=f=b, 4,^t&, PqEqt&*

/i,-> M *-)i,J8LBk#&U*[thD4=qlfjf]J-0),%J#8=-?b ,T*ili)SiEtf i % i 6 hf=.

=i1 6 DBk#iR%b,6 , fE]5Bbffjy%SkBBgPqThnhg9<S*}t,,> I,u *1t,#EEo)t# i i&Lf

a)i ca h3TRki*#+a T=b8=8j:, jkT]#St=h.Ll a *Jt,,> I, U *-/V7kJrk#A#TJ

0)]2%%fj: 0.25 pg/kg je,#bSL# LTVl8 i 5%k 6hf=o

nj_Ei D , *#%Ej:, #ifhu&#8=#+8]2ji% 0.25pgnig je.7#0)*/V,> I,U *-

/I,7kJr&5tA#uo)Bzf]2jibS, 6ulfjf]&1# 5 I i ff< , i&&0)i Ca hlTEki*#i-8

I i &pB 6Z),i= LT=. 3:f=, i+ta17-A-0)ASiFi=3blU,T, L^i&%#7:h8j:h#

TmP5b ffJr&1TRO)A.i.A, 6r?1t=#bS1& Ca hlTKb, 6 0)F4f8=PfXEqji+a I i , #*fhui

#-eli*)i,-J fJ) a-JV#ji.128= OC 0)4=%BkAS1&3S5YLa I i k,j% L,flo =h 6

nkBJEi, SL#8=b,LlaLAi&@1& Ca hrRn?Bj58=h'L18*)i,-> T1 *-/I,0)%FpBe

Ft:jB8=Sji. L, Ca JIi#JrB8=3b,Ll ar?D12%[j i 9LWJr** }V,)
TtU *-/i,0)I?1i;#-t-

0)/iB4!if78=LA+8BWzFk'WSEb a i 0) i 55k E)YLf=.

* i a 5E 0) f a

EFli%%fj:, %#e)J{nikk1&1&*}t,->9L (Ca) hlTLEO)7BB8=Bg+aW5En-f%t L,I, JZni

kkA1264L#o)i?1tf#&LRiE.khg*tSr?1Ltfm7-A-0)fBW2yi= i J3 TPB 6 A,!=-i-a i i i i=, j7

/i,-> f,l)*-)v.a:##fJn,##%]2ji.%tf E,Uq= Ca ja'i: U(r?1tS4JJ-I-0)%3448=JjV 'TWgE%

111f=o
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1. J{Dikkn@o)I?1tiAJ&BRiE,kPB 6A,8=i-8f=b, E5&BeBW=@BU?TG#L#k*r%t= 4 fio)h#,A

r?1t;aJ7-j7-1i&1I,BJJE L,flo %o)RA, r?P2i4R7-A -0)Ut i -?T,baf5E%itWr&#7
*R 7 7 5-jf 5b (TRAP5b) 15bSimiE4:i,PEjE#DEWT.t# Lf=7=b, SL#0)L^ikkFS

TClj:r?PRHxASffJr&1t+8 I i bS,j%P&5 hT=.

2. #ifhk#8=.nM&V5B#8=*A7'f Lf=* }t,.> L u *-/I,k 0.5 1Lgnig T)Ash Pq3: f=Ej:jiT&J5

Lf=o jkT]2$711L 5fhPq32ji.8=tbJ<, hg%*/I,,) f,U a-/i,#BEE3:&35b9-#jeFT6gRBgk

&kT##LL,T=o r?WyBk?-A-a)*Rj:**/i,->y (OC) 1ER ]2J5@ 3 P75,6fuD

Lf=o i?P2kqR?-A-Gj:hg% Ca iBLE_tan t=o-9fuifi&L=#'jj' Lf=o &J51& 7 B 8=h#

*}t,-> I,u i-}V#Jg8j:#%8=#/J> L, PqEqJB*Jt/.> I.u i-}t,0)%BknSrJbS,it@5nf=.

3. #*fhR#k*Jr%*#8=W5E;j5S LT=*/I,.> f,U a-/I, (7kJrB#A#u) k 0.5 1Lg&g ve>#h

Pg3:f=8j:BEf#ji Lf=o AShjbli:U(BzT&%e)R*7:., i Ca h3TEbS%*5YLf=o %1Lt#

?-A-7?1j:, h#* OC i %q)8a6E# undercarboxylated OC 15bSt# L,, OC 4=%BE

n1&5ifbS *FKQ 5 1t,f=.

4. #*IhE#8=*JL,.) I.U *-)I,7kJ&#A#uk 4 AJLPEe)&ji% (0.0625-0.5 1Lg/kg) T>jk

TBtji. Lf=. h#*}t,.> f.U *-/I,a)&7S#LEf2 6tF8=%0)db&Tf5#Gj:#ji& i jEn*

Bgi:a L,,
,4s##8i&aO)l&ftj:#hb

6hii, lh#* Ca #LfSj:teun Lf=o 0.25
i3: 6tF8=

o.5 pg/kg n32Ji.%vC13:h#*/I,-J I,) *-/I,i#LfE.i4I35br*kBBgk&kT]## L, FqEgi4!*

}t,.> 7,U *-)I,%BkkW&Ui-8g#?t:fBbSb8 nTe., 32%%Ej: 0.25 1Lgnig i.7#AS3@ LTV '8

t55k6hf=o

=n6DfRAE3:, SL#8=3b'L18J<Di&@L& Ca hrEDj>B58=jb'C18*/I,-> I,1)a-)I,nES

BeFSB] 8=#-5 L, Ca ti#Jr*i=jblLl a r?0)4k%[ji 9LBu&* }L,.> I,U *-}t,0)i?1i;#Jle),%

*8=F3g+a]5*kSP3i'b a i 0) i 5%k 6YLf=.

ut 8=1 U , T , *i45A4;Bi-&vCh*#XbS u*%jcJBSjcjBj?B3EL#%#EE*qgE*4o)JB$15t3&

3ct LT+JEDijB15Z)Sb8 tf#hbT=o
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