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g (Dpske (F1EGFaB0TLTRE) 5 0 105 - R%Y)
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FPASMAZ AR AR B AT R PR S A BRI
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B RSHEA i & TR 2B b T 0 dF] (D g A
By (DawEhita s (D~ E2BI 2P AE; (DB dds
2 (O EFpa £ o7 ahnlgdy £ 4 (Hutjen s, 2005) -

g b2 o dn 3 I AWE 3 & o - BRI
R A AT EE M AR ERNRYE Y%7 Lg%
aag S (DE#BpEE (S5 7500 2 2L qenk GOk )
()2 7w 2 Y (pEBFTEFFPEL); QT R&ERCE
T AZE Rl B (DRFAPME L ; Q)F R T
HWAv; (O)FA TR, (DX xEmE; (8)@ikx 2 (Shaver
etal., 2000) EH G - FIPr 2 L Ay R 7 R2BEIMER o

fro b= & & 2R { #7% 20~35% 0 2 e # 4 2  (Lehenbauer,
1998) > s { RT>* 2 A F ik E4 24 2B oF B M FF
BE TR T RO o S P T R 2O R
RS S O VI TIN (ETRAERNE VRIS 1 I TS
AFAA R & B X% P & (Devries et al., 2010)
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= -0 R AT AR~ B e Tt Fos WGR I E B AR o
HAaccf AR 0 ME n%%‘uﬁf«a sk dpom2 A2 (Hutjens, 2005) -
FRFEAR LR 2 6905 W - AE R streptomyces
cunnamonesis ¥4 2 2_i- £ 3 (Haney & Hoehn, 1967) > 827X & #p 4%
By ivtiiplz kA% (Agtarap et al., 1967) > feis k% i He
hA G gl B o4 ERGEZ sk o F R oa B2 NPT i 4

B R g R ok 0 8 R0 BOR
(Schelling, 1984)12 2 %% fa® & (acidosis)#s # (Bergen &
Bates, 1984); # ie* 4] 5 2z 2 ~73 et 5| (Richardson et al.,
1976; Prange et al., 1978)1¢ = & %5 f fh2 s 4 » 1 Fler R
g m3em (Lomax et al., 1979; Baird et al., 1980) -
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- SR E 4 AR (2 (N4 B
# 3% ¥ (transition period)dp & & dto 33k 3 4 418 33 »
Feboikd 0 fnsdenpeg 2k~ 42 A% Tﬁ' AR }ﬁiﬁ*’ﬁ’ﬁ}; MRS AR
TRF LA THE-FTUFERARKRBEELRIFE (Harris Jr &
Barney, 1992) -
asftmipe o B AL L HRZJEPAI2Z G0 F o B EF ARG
F (Harris Jr & Barney, 1992) - Bell et al. (1995) # 3t - &

fedx > egirE Ea 2 ¥ A 3%9 F (metabolizable protein)

|3

B A AL R R 26%3 25% T A B LI RP STRE T 2 %

CIVES S

Motyl ¥ Barej (1986)i# * ® A *» 3 & (3-methyl histidine)
T o b FafRldpth L2300 A4 03101 T 3o
B2 Afix & pd434g > @ A S0 T0R 2 9vpg A5 PfE 1 =
P 391g > @ Fg A7 L3 H @ 32 o Komaragir £ Erdman (1997)

FRALAAN2FIAUOF T2 T I oA
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Komaragiri et a/. (1998)Rldp 212 & gt dedp p & 42357 12

88 3¢ 7 o Maltz & Silanikove (1996) =482 > k7 3 2 2 4 p



2 THRAS2EETE A B ES P Lg% = p 40g - Komaragiri
2 Erdman (1997) R4 > 3 AR 2R B2 v THRPF Lo 7
2 T A RATEN B F e o BRI G B MK
F 87 g ¥ T# (nitrogen negative balance) ¥ #& 8 5L 2 2_ja 5t
Peic > A REARRAS BB R o - B E ML L F TG
Huitdg B2k P B3 RARIADYP &Y T T
e enie* (Plaizier et al., 2000) -
AFERIDER F RN SRR BN e 75

3

@‘{

# F#EAT2 + 7% (gluconeogenesis) 14 % ° ¥ [l sk 2

oy

e R R BEE L ’h]"\g%‘« & = 34 (Overton et al.,

©

2004) - Reynolds et al. (2003) 4p i » 5 2 g3 d A D w

3 AB21R TR FEOEHEH A 267% 2 AT > Ed R
H B AEATA XA A A ok RER2Z 1R F HAEATL N F 2 HF
(substrate) # 3£ B304 > S WA F R ~ SR~ AREH W PR
i g2 A5 > Sk p su Bk (Krebscycle) » "= pid 3

~~

BRI A 4 R d SRR T b PR g TR e

4

faEg e facd &k (Seal & Reynolds, 1993) o ety » > d i+
2. F F 45 550~60%24 B (substrate) k p 5 f& > 15~20% 04 5 &

RN SRS FRIET N SN ERERES 2 A



3 220~-30%F FAEATL H TER T ko P AP 3 AL
A& Bei® 5 A F et 6] 152, 3% 4 2 5.5% (Reynolds et al.,
2003) - &g i eaf 2 7R g MAFHRRR g PR S F AL BA ]
P A w21p 843 1% (Overton et al., 1999) o 12+ g hgr >
et R AT R A BAY o AP FH/OES T aFER
AL LB AT EREE PE S

S DR S R SER ER AN S T ER LI R S R ok i R
Esia it £ THGRE T e £ 5 fo 8B 2 i g ek
(non-esterified Fatty Acid > @ #NEFA)2 58 B & 1wk » @

PAFY 2 g i R 1% ¢ 40%E 1 * NEFA® & = ¢ (Bell

et al., 1995) o ¥ f&3vs & % JRONEFATE 5 it £ %

T ) E A
FeA-Hp o b ReUR D kg F BT L kP (Carrier et al.,

200) - 52 oG FHRPERHME 2 L0 &7 K g H 4
w e @ NEFAeR B = Ap 3 4e o 37 7 B9 B 7 PP NEFA S &
NEFA= i 4p & (r=0.7; P<0.05) (Pullen et al., 1989; Reynolds
et al., 2003) o (e B 3F5GE F 2 A2 #1832 NEFA= 238 1 0 %
B AIF R TES AR Fpt g < ENEFAB g s e i e Tl e ¥ o AF
BRR| e M AE = faY W Pg 22 3558 R FENEFA (Emery et al., 1992) -

FALLAASEE  ZBY W T Pk 7f BAFER NI % 0 3 I3 T



AR fHITRSEMH N AL e AP EN Fa e
Overton ¥ Waldron (2004):%8 b ;8% 27 = faH ¥ g & # 975K
2 B ETRKABE L S Bt TR (r=0.4)
Cadorniga-Valino et al. (1997)ndf 2 Rldg & » A BerdFogim e 5

W AR R PR FEATA 20T > R H R

R
b
3

PR g PR B RERT AT RE FRATA X Er o S A 4 T
PR EERRRL SR A ERRRL S LR
I EPR R T S A R F A 4 IR % o Zhu et al. (2000)

\-n

ER2% o MR A H b PR R AP e R
? % (ammonia):f )k & 4 o - HF 7 BIE T ¥-F it 4% (ammonia
chloride)® 3 m¥ — J (TRE 732 & € drd|d fpai% 5 § § #Eoniv
* (Overton et al., 1999) o d * ¥ &vy = faH i %a F f IR -

FE A G ETHIMEP i FARATA S+ EH o
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#+ §*48 (Ionophores) & 7 # %
o AL RN FEIERT R F R B INAERES D
Ap? oo B i“%%?/»\:* P EG e E R 2 R o 2 E N EEE
B 2 By 4 % (McGuffey et al., 2001) -

% i R psg 4~ % (Polyether ionophores)z #=#p B4 » &

LB R ARA L LA R RT PME G R niEr {84

=
ka5

N

&
¥

el F AR 2 o BB ik - o 0 LG s iER a4
(Chow et al., 1994) - #+ F W™ & w2 R A F (Fitzgeral &
Mansfield, 1973) » # % Z g(Phillips & Gordon, 1992) - %% 7
FIS BT F B e T R B AT BT AT R e g o
FRPFPUMT RIS L BRI ASAFET LA E ST
FON A Fd R R e ez BER R - LR e A S 42
Pdps g Bip 2 i adk o BagpsF 2 p h2 B R (gra-
dient) s s PRHB RS 2 Bfrd S 34 B m2 5 L
B gldeh AN R 2 S e oot > 1R S SR b

RS B mre b DTS R T AR A & B AT A R B

T B PME B RS AR S R AR B
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http://www.dictall.com/indu/288/28711275269.htm

# 4% (Russell & Strobel, 1989) o st iT* 2. F RPFR& 4p § =4 -

T2ARAXIIBAF PR U E R PHEERS RS P
Boom BRmeEp i ERFES cpl BE o MU 3SR

W 4v I % (Russell & Strobel, 1989) » T ¥ MK fF LB F & L

=

& R AR T H fmode Mg L@ﬁ%,, FUR-I N 2 a ,g,p‘.—:- % fpxﬁ;}p‘_—r ,}J

)
I

Fade o i picd o R A ATP B3 g IR I A

Hf

5

G % AR B LA 24z iR s (ATPase) & 4%

LB REF o FMmre Bt o RS T mrep S kR o U E
B0 30 et &% Bt @ @l 0 R e (acidification)
M R 0= (Guffanti et al., 1979) -

TR EHRRBLEFY AR 7 4 # ¢, A - f&d streptomyces
cunnamonesis *tA % 2 it &4 > AT - TR EE

Mad Fez2 'mPe i b o iEm dldqedmig 3 p e g R g B p R

o B RS BT RS i MR e E ()
1o zafFmep T fr ficd F a2 e ERE LY
Hges = od SRR VIS e BRI S AR R AP
ABEARHTIRZ LS B ot TR F TR A
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FEH FARAEHREF N EEFHOPH T (Duffield er al,

2000) -

# (acidosis)=# 4 (Bergen & Bates, 1984) -

TREFHAPHOEY B4 7 i & FRTEF i

Il

VRS E R REMF AL RO o 1 a g

g

S 2o B (fill-unit system) & @4 Tl 3 5 o F B F 7 22 ¥ G5
PAg et b e pEEE R 2 T RE (Van
Nevel & Demeyer, 1977) » @ f a2 #4c ¥ @ 7§ § BATH = (5% 2

ZF# B (Schelling, 1984) -
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Z R E BRI AT FRRELP T

B M Pt A2 WFP PRI EF LR PRILE TR o
LFFEEARE P o BRI R RH (Adenosine Triphos-
phate » ATP)Z 258 %1% » M Z ST P aiFrz 42 £ 2% o &
Rt PR T A 2 2 WA AR AR S £ 0 & kR
(Thomas & Clapperton, 1972; Sutton, 1979, 1985) -

A E P 2Bkt A dcieE (Cellulose) ~ L a2
(Hemicellulose) ~ %% (Pectin) ~ Jk# (Starch) > ™% 73 (44
REAAFEEIE* oha & L F (substrate) o AR 1C &4 € AL TE 2 T B
pE (Pentoses) & #_» w5 (Hexoses) o T mipE ™ L% % B % 2 » B
pE % mrph = 5 (Triose Phosphate) » F]pt &fre ~ 3R> cropdt -k 1
EF BN E N R o B E R B 2T (EMP
pathway )43} = 3 fit iz ©

PR PATAR P MR S RS T2 Y B A 0w p )
= A {f*gv} y.3afe (succinate)® [i %ifhfin (acrylate):h it ihig fs
# 2 (Dijkstra, 1996) -

PEARCKT B Y LR B B g AR P A
ALFEPIFR o FHY TF B2 T AfRRY B 0 FEARKfE

SIRAR R Ed 2 T EFRSEFE AR Y U EF- &
13


http://zh.wikipedia.org/w/index.php?title=%E5%8F%8C%E7%A3%B7%E9%85%B8%E5%B7%B2%E7%B3%96%E9%99%8D%E8%A7%A3%E9%80%94%E5%BE%84&action=edit&redlink=1

e %z pi (Valine)~ v "%fk (Leucine)% £ v "&fit (Isoleucine)
> Bk B 7 p& (Isobutyricacid)~ £ ~f& (Isovalericacid)
wE - ® A7 R (2-methylbutyric acid) % 3 48388 M4y 9spk > @
T AR L BF KT A EEL L e (Dijkstr et
al.,2005) -
R WP B P RER G MY B AT 2 BUR T Bt
5 M (Dijkstra & France, 1996 ) - & % 2 &fria e 2 & ¢ fix
2 A A P o B A s TR B g T AT0:20:10 B Ak

o 4PHmnl § A AL S FL L A psaTR S L el $ e b

w R FIRTIT o BRI TR R 2 i8R T
AOLRE L o dek B Y Y R BB R A H 3 A R

GEAH R LIRS PR AEAP IO D c R LA & (T

B4+ 548% (Dijkstr et al., 2005)
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http://ezgo.westart.tw/chemical_structures/carboxylic_acids/isobutyric_acid_tw.html

o~ A d B RS SE R B

BERAT Gl R B RRT W R
W e X2 SHERT R F R ALY PRRL AR
#EE > 7 FLehgs R (Kaneko et al., 1997) -

HFEY FERLPARASHFLR D4
¢ oL h % (insulin) 7 A S BEHL RPN REZ > TR FHEE
MR A e JRABTER o 2R Hfed o U E BLE G
%4+ (pseudo-nonruminants) §E_| 54 £ > F & FUEB A § F A%
T § Tl § & anb s BB B FhEana o o 4p 0% 1L
5 Wit = it % (Stanley et al., 2002) -

PRI FT AL FT T AR S P PR
(volatile fatty acids)3§ 4c » "FoR2 § § MEATA & (8% & 5 (A BEE
FHPREEA A F 5 DL &S (Owens et al., 1986) o

FORATEATDG F A0 69. 4% AT FREOE S0 A A oRfd
w4 € 5 50%FI80%* A R o k- B+ p A60kg2 50 7 iR
s 4. 8% 0 F TR F BT S ok R o RITEERS 2 E g
BRATE & sy §AEE A2 4kg (Reynolds, 2005)

B4R WRERFT RZMEL02 T aE 2 KW TR
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F#A 2 =% p500= s (Reynolds et al., 1991) @ %600~ 7 €
2ot d o Lt RIT L AP R RO FAEF P T A 2002 5
(Bickerstaffe eral , 1974) o d **F & 2 st o 8 & F &St i

¥ f T g5k s (Negative Energy Balance ) » #1135t ”ij"\."l e

=

iy iy AL LR 2 A RH e FORITR Y 2

FAEV R A o U E PRFOSTIE P RIDT I TN
SepE o FUORATE L R AR 016 d B E 200 F 1 90% - 2 % 4p
N SRR AP e R F AT st bp R S 3 A
ERE R A S LG ST E BT AR (kTS Mk b
BOE & el AR e i'ﬁ‘?ﬁfﬁ L dpnd o § 5D a0 o
2 @gzst2 5 ™M (Bauman et a/, 1983) -
DT AR RERF PR EENAES RAYE (Hammon e

al., 2010) >

\;\:

T rASAE L LN FEEA

s

~=be

B o 2 fibgt
PR R F R L g4t 22 S AR (Al-trad et
al., 2009) -

Hugi et al. (199T)4p > [ 5 25 8 7 S HPEFG % G i
2. % o 8ano et al. (1991)» 4p > ibgt 2 H A5 5 % § & [L4uz
PR PR E- BRI AP AN AT EFER 2 2R

b%ﬁ&’*a#ﬁ%i%*”%%uiﬁ$%é§‘

(w

ER
ea
3
F_L
X

16



(S B 22 ERR DT ARFE LR m e L | 2 o 02 AR
B ' M (Drackley et a/., 2001; Hammon ez a/l., 2010 ) - & 3%

fAR2 g RS T ERE Y FERAS BT L5 T A

w

i 5 H;‘]I\vfﬁ-‘flj’# O I N o a;j‘z\vgmvé FOARL G E 2 (T aurf,{g_gﬁ

(Komatsu et al., 2005) - Fitcen> a2 8@ 4 £ 2% (bST) e

22

o

e

b2 § 14 1T % 0 (Bauman et al., 1988) > @ yt 3 o 2

=5

B AT B EEG FERGE 6 L R HPHET o M

3
E‘*‘“?

#ﬁ;{— ,—gﬁ/,gi‘r ‘g_;}z‘fy * o

{ %
BT S A RIS e R R RS Y o R
z_ ki £ odEE (DE or ME)a#FF 2 4 ¥ i %eohE % (Lomax &
Baird, 1983) - o2 & 4 EiE42Y » ¥ F e E KRBt Lg%
BRI A RED FEBASES LRBEE D RFLEFHFH
2.2 KRB A A B en s B oo o2 At cndE P (ME intake) & B B
ABRE o S FRA AT o AN E d (R P RAER Y F D
7 &% (Reynolds, 2005) - R (FBAL/0.7) k=Rt
RS BT R (B 200205 /2) - AR
R RERES T URBE e R S RESE K
(Drackley et al., 2001) -
282 FHEBEITA LT IR AIRETFERY B RN BPE S
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Ard A2 JEF ML o 2 B3k 7 R § #Eskcpr (hepatic glu-
cosekinase) > }EEE A Bt T F LR F Y FAAZFHF BT
#-v L H F HE-6-#:f& (glucose 6-phosphate)z ;3% 3o ff 5+ imbe
3¢ R AEfRIT (glycolysis) ~ SEEE A A o 1A HT L& irt
(Seoane et al., 1999) o 4 > § F ¥ jpcps (N £ 975 adF4p 4 M2
fRicw o 52§ F hdeak L F R FPEA J2 T B0 £ P4

R 2P RO RARAHUALTER V- g AR TR

7 BE2 § §B-6-Fipif* (Glucose 6-phosphatase > G6-Pase) » 4

5% RF F O e et 0 T R AR i 2 2L AR
T TR RE S YR BEARNT IR EF (Toung

et al., 1977) -

Fhbed i 424 = (glucose synthesis)z # g4~ > ¢ 35 ik
(propionate) ~ 2 # = B (glucogenic amino acids) -~ 4 @
(glycerol) ~ £ 7 (Isobutyric acid)!? 2 it ~ f& (n-pentanoic acid)f& (%
AREE S AN S S AL TRE SRSy

76% (Reynolds et al., 1994) o =« 3"A 2 7 fa ¢ wIFRRY N d= §

!
¥
v
(dm
75
/i%t
¥
A,-
=
4—‘-
N
o
A
B
+
1
b
*7.‘
Iﬂ
-
?‘
E-2)
e
A
0.
a9

BRSOl B 20 LB AR RS (202 T 8

Ny
N}
o
o

N
e
gy

c
=

—
=

(B3
iy

A

S RSSO S A WA P
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FEie® RURGIH - g B 8 ks € o] 5 A F R 54T
ik esir (Gill et al., 1973) -

A (&35 CHCHCOOH) R Big sz % — #H EApEZ = 3
fedf 7 A (propionyl-CoA) » ¢t % 2+ & ¥ £ Fedp g p 32 B
Weh I FRE T Z BRAEF > FIF RS AT R E e B
N ERFRETR - IANHE P R AR R A gk
(carboxylated) = 5 ? A p - ¥ fietf i A (methylmalonyl-CoA)
(McGarry et al., 1977) > &7 k" A3 - e HE s pv A € 2 »
fRRpirapas ps Ao LI fEl pr A ERIFR IR B ALY » Tl A
7oAl * i~ a3k (Eggerer et al., 1960) -

PRt & fHn £8P (ME intake) ZE 77 H 2 22 £ &
At e fROAAEEE AT M X 2L FFEENER
# & %]+ (McCullough & Marshall, 1966) o - #f3 p piiaigd 3+
r# 2% (portal vein)fyix 2 *F5%% (B 2) > &4 & = § 548 - &y
B UDERT > AR ARG ow S TR 0 B e T
g2 5t pe (lactate) ~ 4@ (glycerol) » 1 2 3L f& enit i B 4p

3 4r (Lomax & Baird, 1983) -

385 5my (Felig ef al., 1970) o for 2= @Y > Az #
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http://en.wikipedia.org/wiki/Carbon
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(alanine) & 7 a4 & 5 chk iR » FlU pAFP R Y Bz £ 55
(Aikawa et al., 1973) o e - "o 2. p 5 BAIFFERE T @
Ak A xf SHFBEABZ AL 0 L AT H B ERART A Y T
(Reynolds et al., 2005) -

fope (lactate) LY - A5 § AT A2 Kk &2 82 ¢
ALY A B2 AR R BE R BT N TR AT 2
FLig o m S B2 5k € 5d R (PDV)A 34 (Van der Walt
et al., 1983) -

FREPD MR ABE IR ESRAKREF ROERE X
AT m FUR AFRCD R BT B § BT SR 2L AT 0§ Al
;;:g_4 MT#F%BJ,;,W— f&, v ﬁ'iﬁﬁ’mlei%%fj“v\ ing%[ﬁsm
B2 Pz fUiw ik 395K (Benson et al., 2002) e

FIP o SRR (T R AR BT enT] S 0 4 g P £
AL RS AT ERIRLET W NOFFERAKRE [ g B

SOAPEH ST A K AT SR R RS 0 SR TR

TD

SR SRR B SR RGBT Y R akglr kg

BER K i A A Y ¢ B A 2 AR AL R A
FE BT GrnT)S o A RS R B RAR L B PP R
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-

- A R_eryk i o H BB e R AT 2 UL
Hi o WEIRARAT FHATA S BT S ER LS o
Reynolds et a/. (2003) 45 4% » ixif 2 Gy pr » & % H ¢

(catheterization procedures) ™ i B & x i & F & 4 B /v i "+

-

#i g g (& 4 splanchnic tissues) g @ % R A F (89
BIRGTR N BUP R FRAT AR ERY FHAE
s BREFER A AU AE BRI A TR G F RO DD FRF

(Drackley et al., 2001)2 358414 & end F 1T > AR
AR E A2 PERBEFENTIRR LG BT RE L ARE
AYPIFHFTE L FEREBERC L FRF RE A ALY
RFVEART OFETE A2 FEMBE S FH B ENBI R TR R
(M2 e %F RNFEHrg RERCE S EMERFE L3

P

g—%*‘%’ﬁﬁkﬁl?’ * o

41«

2 F FHET
Benson et al. (2002)4p &1 » Hf4c £ R £ T fr o LiLs HAREF

j‘g 4y BF-FR AL 0% % u-n;ﬁgg n;ﬁg‘ L ﬁfr;; L Es o Bl LA Hp o FU ﬁ;; I

|

Ef i CTHASE P AR ) 0 R A R
}E”+ ﬁp"iﬂi—ﬁgi }J)/ 1 ’}rﬂ‘E' éﬁk,’:"&[}ﬁ—& g/‘&;}bééfﬁg‘}gf:rfﬁ 5 E-T—}?%
LR R SRR R LR AR A IR TR R R
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Tk BT BT P AEY PFE > A AN L B E R
AREEDE  ARBIAZFTEREIL 2 DRR A AR 12
FEDERE > LS TR GE Y RS o A 1] AR FH
PP EAREH G2 BEDRE > LB EGEY FEATE SR
fr f& # v fx  (pyruvate carboxylase * f #- PC) e 7& & 3 4o
(Greenfield et al., 2000)F B o & I F3EA B RO R P &
Fokchd o hA ST EAEA S e 0 55 s b e F e F
frg o B U AR T AR EECL (116 % D) -
BEREP et w o g RARJIF TL A G0 Fen

EAGER R L2 % R ERARKY G RT3 € AIFY BT A

fRimE 2 gty Meng S F o ff g Bl vh 2 R R G § F AEAT
ARG 0 AR GEANTRMEY AT B SE RPN BREAR o

(Reynolds et al., 2005) -
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2600

r HmDemand OSupply |
21 -u Al . 1 . Is T r ] : 111 u 11

Day relative to parturition

Bl 2. BRDPTRE LA FTHE RILFE A2 THREES
2 i o

Figure 2. Estimated whole-body glucose demand compared with
predicted dietary supply during the transition period in dairy

COWS.

# p (Drackley et al., 2001)
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Zol, A2 ABEHPITFRI FERBDRIFPF T I RBLEET
gkebgqo

Table 1. Maximal net contributions of glucose precursors
removed to glucose released (% of total) by the liver of

transition dairy cows.

Average day relative to calving

ltem -19 -9 11 21 33 83  SEM
Propionate 552 435 558 490 576 664 70
Lactate 185 227 211 169 156 80 2.7
Alanine 31 2.3 5.9 3.0 15 1.7 0.6
Glycerol 2.3 3.0 3.6 2.4 15 04 0.7
Triglyceride glycerol -0.2 1.5 0.2 0.0 0.1 -0.1 0.5
-Butyrate 1.7 14 1.3 1.1 14 16 0.5
n-Valerate 2.8 24 3.3 23 28 30 0.6
Total 834 768 889 747 805 818 75

# P (Reynolds et al., 2003)
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DIET RUMEN INTESTINES FECES

Forage Cellulose & p Undigested
Hemicellulose L
Grains Starch e (Starch) oo » (Undigested
Starch)
y
(Glucose)
Gases Glucose Enerqy (used for
(co2& 9H4) bacterial growth)
Iso-acids  «———Jrr
H : INTESTINAL
Butyrate VFA's (Lactate) 3 WALL
RUMINAL Acetate T
WALL ‘ Propionate : PR o
~N
PORTAL /. ‘' \
BLOOD [

(To the liver)

Butyrate +«——

I—pKetones~ 1
Fatt Acetate
- d{; Pr0p|0nate It
LIVER N Lactate) . Protein metabolism
Lipid Glucose - Ammo acids -
metabohsm
BLOOD etones Glucose ;‘
(General \ Acetate : '\
circulation) \ . \
k \ --——-7___‘.,'_-_7__;'7-__.'_-::._-':_“'*--.—--:...\
/ \\\
6:[‘\ // S 7_‘_,_,"/: I:
o T . (\Ketones ™~ Glucose "\Ketones — 7 Glucose
S hcetae VAR ‘ |Acetate N T
Glucose 4
Ketones L
P El_ Ketones \Energ gy Glucose Ketones anergo Glucose

@n erg> Acetate - Acetate Glycerol

I Glycerol l
Protem Fat I_»
Trlglycendes Fat Lactose

(short chains)
MUSCLES ADIPOSE TISSUE

(and other tissues)
MAMMARY GLAND

Bl 3. Wi 2R 2K A RS
Figure 3. Overview of carbohydrate metabolism in dairy cows.

8 (Wattiaux, 2000)
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Ch Sl
”q B;‘s;-ﬂ' L s n’ft'l‘ E,; IV /%‘ .]g‘_'rjqj#(aﬂ} 7}:‘——1]/15; F o P 3L K vk ‘1{
WEATE B AR RN 2 2L EK M R i S AR R R i3

g rocjeid F a2 3o R £ PR BB R g R S B iR

—~

pu

dLlCt) B fs A > — -E;’Zt’f’lff‘l% ‘5L @ Bﬁﬁ& B9 73 p@éﬁ Eﬁﬁg‘ﬁ]
LER oA A SRR A FIS T T 0 LB g

BorheE vojris & PR ERY (B 3) (Wattiaux et al.,

EEET B & w R ¢ e ek (Drackley et al.,2001)%
FARBERY KRR e MA R LA e @
(acetoacetate) ¥ B-23 A7 pk (beta-Hydroxybutyric acid > # ¢
BHBA)] » £ 5 d & R AR E v 2l * (Drackley et al.,
2001) o F S P FEL R R Fg Fed 2N AR Z ey W
(triacylglycerol) e 4 5 2> B % § +~ B s ftps > 384
Z fieH @ g 55 e @ (Drackley et al., 2001) o § "gi5pa
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Jo? EpE - Fme p it g i gD

R P o RE A
peFL o PR R R S 0 1B 5 ez pY b AL € A TR A

= Fpdnirz gl Ak (Dijkstra et al., 2005) -

(TG-rich LP)# & & 7% Bt e
TG-richLPgd = # £33 » &~ oL R ok - dpor H v g d f

LR ST A Bofrz T FTE 4RI N ATk K ST A e )
g i,;?);tﬂq'—ﬁ B iR ’5:]—

AR ARFHRE AU > 2 e R W ss e (Fat

mobilization) = i% X 4&'® # X2 i £ F F > frghhlez

ORI RREE A R B R R AL B e H W T D 5 kAR

i (dihydroxyacetone phosphate)z. 3; 3\ & » dEFEfZR JT > 12 1F 2

&=

it & Xk (McDonald et al., 2010) -

2

B A2 B2 Y (transition period) » 2 B £ F & >

)
—

Ik

2. 2 1 Py 9 B (NEFA) 875 97 e S 43 3 3950 S8 (7 1 e

P

fn¥e @ NEFA4R S 38 5 v 88 &% & ATk fig * 2 TG> & r2VLDL2. 5% f #+
w1

T

bod 3t B MVLDLZ st 4 3 T 0 3 TG AF AiFlm e
51 A2 g R 35 0 % (hepatic lipidosis) o w i ¥ 2 TG-rich LP
¢ TR st @ 0 (Mohebbi-Fani et al., 2006) -
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iy 2R (fat mobilization)*r 4 # 2z NEFA A3 %
43t as (D2 2F - Fipdork " pEad; (%2
DF AL (B AT fhse fiee fAef k) 2oons it (3)
fig 1252 TG » TGF A5 & 5y 955 > & i L VLDLAS 38 & » 5 iR 78

o Bk sl (Goselink et al., 2013) o 4p & e il Il T

Jue

R JTE ML SAVCAR o TR M 2 R Py SR O (1) iEs& s
BIgr kb R (2)WMLAEER AR B 1 0 @ NEFAR 2
Fibw o tpfeok; (3)EAEMVLDLE & » @ 2 @y 1R o B B
= B &ofir? 4o~ *2dg (Choline)RI™ UEVLDL & = - 4o ig TGE iy 1+
% (Zom et al., 2011) -

LR ef S e L BFREASF (T A5 2 o R A
(acetyl-CoA) ¥ & » R FFRe ATk & R F M (2 e fe ~ S35
A EEpm) ERAZE T 2% (Cox ,2013) -

b3ttt A& i et it £ f T T (negative energy bal-
ance) * ¢ Pq Bpe p R < £ A 0 NEFA 2758 4L % Bl e sk g - 0
iTie £ Xk (Emery et al., 1992) » =& 2575 0 pt ¢k 5 & ;% ¢ NEFA
4B E AL b > BIFHGAB > § L &Kyt TG A 12 VLDL A55% p
R S g Y (Grummer ef al., 1993) o F & = 15K
Higmpieng g4 o 2 L VLDL 8 4 TG et # 3 " (Grummer et
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http://terms.naer.edu.tw/detail/672023/

al., 1993) » Flptdeoiginpep g in e SR AE 5 o PR R TG A
REFY R B REEAEMBT AR 2
F e gt i (Reid et al., 1979; Garnsworthy et al.,
1982; Gerloff et al., 1984; Haraszti et al., 1985; Treacher et

al., 1986) o F1pt ¥ * 5ip f-fzsk 7 pefo NEFA LR % F B3 2 &

£ T ik n (Roberts et al., 2012) - irdd? A& " > € 54
RESGE RN 0 LRl fRR B-EgAh T ERIE ﬂ-ui’ﬁﬂ‘;—Lﬁ fs E—%“ ’

Sl WFR AR OF L IEF F P R s B H;’]l\p‘\ R

—

FE2Z g o RITEORAMY > I AEe B (oxaloacetate b f§ A
A ek iRh & o Al v A& » ¥R ARk Ste AR B R T (B

&2

ol
«T‘m‘f
fx»

hodedh) o Bk phg d RIFR CED A T FF
(Krebs, 1966) o % ¥ fpc pak R 2% MpF > 25 > B¢ Galfps A ¢
W RIFRRETR 0 A et A 2 Ak (Krebs, 1970) o % ¢ fisdyf s A
Agd RIFRARARF [ fnT o d FRUTE 2 2 i IR R T
FAFRE b ehe e s g R OFRY ahig i § 1 (Allen et
al., 2009) -

SRR L Rl Bz % - AL mufEps (thiolase)#-5 ik 2
fed ¥ A k45 (condensation) » ¢ — # B L q9s% it &fd - H 2
# F 5 (Reddy and Mannaerts, 1994) - ¢ fige pedif fF A 42T ks
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S iphpr A R e AN RE AR A (3-hydroxy-3-
methylglutaryl-coenzyme A > @ # HMG-CoA) » ¢t & + F AL A &2 = p
d e fige fe2 ¢ Fpdf fF A (Thompson et a/., 1989) o
L iRl AR RMEEE - AT w i ps (3-Hydroxyb-
utyrate dehydrogenase):& & = B-#3#4 7 & (Lehninger et al.,
1960; Delafield et al., 1965; Bergmeyer et al., 1967) - A it
Bindgfe? > S Pk BB fige ey i % (decarboxy-
lation)m ;= (Plaut et al., 1950) -
BAF Y o B A R EAR J-Ep AT M A R I
% o fpe pa (Delafield et al., 1965;Bergmeyer et al., 1967) -
v R per e FRiAs A B £ g FedpF A (Acetoacetyl-
CoA) » 2 (SR AifRfa o 2= A F 2 ¢ Fpdf s A > ZR1SE ~ R¥FRL TR
% (Dedkova & Blatter, 2014) -
VEREAT A L 2 TRRET € A2 § 1L MR T 0 @ TR o fipl
Fr A g (- 0rw R D B o F RIFMIEIRY B AP O § A
= 1% (gluconeogenesis) & 2 § § # > ® R ATk g 1t (7% K
Moo RIEEE A eng (L IER e o A dopt o MERTeDIERE A 5 B 0T
(Guynn et al., 1972) > % ~ izl fs A 11 e fai s A cn & i
WPE o TR B3 IR FIRE AR KA R RFE o AL
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B A R Rt pind o

it* (Cox, 2013) -

FA QAT R p T A R B AR LT o R

FGhBRE TR ¢

)"‘
ad
F_&

k48 e NADH/NAD v B8 - 24

d B-¥E A7 mEd A e g feorE 2 NAD» 22 8 5 %8 - NADH/NAD +

EaM FliehEREEL L2 F (cytolic)® 217 (Koundak-

jian & Snoswell, 1970) - & 7 frix (ketosis)e* 2 » ¥ H ¢ i

NADH/NAD +* E# ™ (Heitmann et a/l., 1987) » i&i¢ B-#Zh~ faig

Ao iR fho BEP O AFFMES LY 0 o fipe i/ 54

part @€ W4 chR Fl (Mills et al., 1986) - e §u % ® 2 fpe

ez B e EMATELS G Mo FIE A B s 0 YA

/B3R H AT T

AR 2 M ke iR B/ B-E AT Bt & (Smith et

al., 1997) » & FURZ 5T S o fpe fg Bt A g2 B o

T 473 M (Bergman, 1971) -

FEE PR ERR T RECRE T SR

WAGA BN TRERRERILG IR AR

78 7 iv (Andersson et al., 1991) > 12 % H{ 4c = i

displaced abomasum)# # = % (Geishauser et al., 1997) - ¥

hoow g EF R G T M R 38 (Sartorelli et al.,

31


http://terms.naer.edu.tw/detail/672023/
http://terms.naer.edu.tw/detail/672023/
http://terms.naer.edu.tw/detail/672023/
http://terms.naer.edu.tw/detail/672023/
http://terms.naer.edu.tw/detail/672023/
http://terms.naer.edu.tw/detail/672023/
http://terms.naer.edu.tw/detail/672023/

E R A R FEARY LER o

32



DIET RUMEN INTESTINE FECES
Undigested
Grains 1: Triglycerides Bacterial ——- Bacterial ___,bacterial
Phos _ Phospholipids Phospholipids  Lipids
pholipids
FOTagE mmmme Glycolipids
Saturated aturated
Free Fatty acids Free Fatty acids
Sugar
\
Triglyceride rich  INTESTINAL
RUMINAL A ez ol Lipoprotein ~ CELLS
WALL (TG-rich LP)
o [ T6L N LYMPH
»,n DT . o /(\ N ) nch'.!-P‘-‘,‘IVESSEL
PORTAL .~ BRI f\\# N
BLOOD L R W\
To the li SERTEE
(To the liver) \ ] |‘_ ‘|‘
\‘a ’ L | .|
\‘ni ‘Z
—> carbohydrate " Ener 1
metabojlism ! Energy 9
Glucose IIIIIIIIIIIIIIIIIIIIIIIIIIIII’ Trlglycerlde . ‘
LIVER 4 Ketones s storage \ |
Glycerol g TG-rich LP g |
( Q\‘\\\\“\\u> Fatty éfﬁi_-&_‘ 1
- [ ey ¥ '\__7__7_ iw— )
[ | TG-rich LPg AR
"';.. o / | U ' :.IT I
[~/ BLOOD | '
foo (General |
£ circulation)
of e T Ay
\Zeg, Fatty ACAS 15 rich Lp-Glyeerol - (| GVESTOITGch P - )
§|
i “u Fatty Acids— — Glucose Fatty Acids —— —— Glucose
23 Giycoro 4 | Eneray) § Energ
22 L £ T Glycerol 7 Glycerol
Triglycerides €— Milk Fat €——
(Long chains)
ADIPOSE TISSUES MAMMARY GLAND

Bl 4. it RN 2 g TR LT

Figure 4. Overview of lipid metabolism in dairy cows.
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(=) F9 Fenritdt

&2 Fov HINA LB ¢ VARMcA Fok i3S 5 k#E (peptide)
TR MRS o PR T ALEES S G SR & MR 2 F PR o de¥ g
fe (valine) P Ak A fE= 5 R 7 fe > F|pt g i ¥ 2 L 4h2 T3¢ 20y
ik E d il pi @ kK (Russel et al., 1984) o fe i ¢ 1 & 2 v
B it ¥ & Prevotella ruminicola ~ Peptostreptococci 2 R
fLo B B EEIER TA A 2 g o IR ] A SRS 0 B ORA R A
4 el 1 g 4 ed $ 39 (microbial protein) o $R4 fic4 4 -
g R PR F R RV AR PR R I o kA il
WRE FIEEY 2R Hmbe o H ARG T 2 Sfr b ik
BFE hdfrirg o T2t g g JApk (B 4) (Macdonald et al.,
2010) °

Lapierre £ Lobley (2001)4p &1 » =+ &8P o P58 T %A 2

2 AR F AFEE AT Jocfl THAL 2B K 2
LR TR TR PN E S TR
£ % 4 % ATP chis £ (McBride & Kelly, 1990) » &2 #]5 § 4 ¢

H 4o B g B 4FRER o adE el £ 0F R (Marind et al., 2004) - A&

i ATP v g d Mk plend 5 1% @ i N 3%k (Krebs

St

5’.—"‘5&:7

cycle)¥ i* 3B~ F e d 205 A4 Q1% 2 22 § IF5RAA )T‘
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(RS v o

% 0 A W F ALY o fgé»,gﬁrv};;;@ﬁq;ﬁ';; o

i

J

VR R A L 2 AR AR oA d A BHp ER
7 #k#& s (Urease) (Dijkstra et al., 2005) » Fle* 8P Fik 2 3
ARG TR A T R EEUR ST S

(Leng et al., 1984) - %% g2 Heh AT B SR F "5 32 - &

GEE kA S H A RAR o 12 (i

m

EIV e i i A L
v ie* (Maeng et al., 1976) - Preston et al. (1965)4p &} » ' f& -
R RERT R AL AN FAMEERT A e B P T B

2872 @ 335 58417 #2555 kW e (Dijkstra et

al., 2005) - B3 REL} 2 ih

TREEMP G Rk A

S
-b\
‘_C’

ieg (Marini et al., 2004) > @ &% ° & kR § BB F O
#(Reémond et al., 2003) - jaH % i 52 H =X o
MR R B AMA P R0 A & S ST B kW e
e F ok n g 7 42 (Reynolds & Huntington, 1988; Hun-
tington, 1989; Seal et al., 1992; Seal & Parker, 1994)# 3 > ¥
R RS PR A BT iR 0 A BRI F 82% ¢
VSRR SRR A A el S - B T R R R
2 F RAOEABERN Y HE AR AT £ L - Lapierre &
Lobley (2001) 4pdt » 5 45~60%2 /R % & & = 1% - § ~FAxF
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B ehg %k > 5 20-00%03-9 Fe 5d 2t £ = (Dijkstra
et al., 2005) -

Reynolds et al. (1995)4p &1 » § 2+ S 3%X 8 & efifh &GP+
dORARER S R L R R iSRG 2
SRPA R T A RIEH RN F TR A2
SRS R § T R e B o A kAR
FED FELE A R0 TR RMPF AT PRI E
(Di jkstra et al., 2005) -

Visek et al. (1984)3pdt » 2 & i jp ¥ 2 § 7 HOFRE I =+
FoMEALY A oon RFT S RPN SLED B £ R R
* o DePeters # Ferguson (1992)R13%5 /i ¥ AR fFf = & »
U R N R sl R S 2
A > BEFERAAL 2 HPN TR S F R R
(Duffield et al., 1998a; Green et al., 1999) - ¥ #t > 7+ 3 &= ¥
FPROATLI FREE AL AT 2 RAmY K By gt A
A i F R g TS A AR S e & L FL R
FRFREBT YR TAL SO FLRT T & KRR

(Plaizier et al., 2000) -
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Food

/N

Protein Non-protein N —

| Salivary
glands |
| i
Undegradable protein | | Degradable protein| | Non-protein N
Y
Peptides
Rumen Y //’:&;:\\
, [
Amino acids » Ammonia NHa*Urea\|
Y -
Microbial protein
o
Kidney |
Y Y _
Digested
IIJZ i Excreted in
small intestine urine

Bl 5. B3 7P 5§ Mz i iato
Figure 5. Digestion and metabolism of nitrogenous compounds in

the rumen.

# p (Macdonald et al., 2010)
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T ASORE T R RN E

SRS LY S SR S AL S LR E SRR OO0 Al
%_ (Nicholas, 2002; Capuco et al., 2003; Boutinaud et al.,
2004) o Fliu a4 gk A E %ﬁd z“’”j‘\ CeLER2es el «’f“ﬁl bR e
At aggena it N AL g A8 s waEd (Nicholas,
2002) - @ * A (~80%) trst B$ R AT O a.szA;a 25
= o i a8 (Tucker, 1969)% & & %% (Knight & Peaker, 1984;
Capuco & Akers, 1990) i 5 8 FF 5 3 ‘wPe 3 4 % > 5 “ﬁ'\m ER
et 2 ¥ 5 4pk (Linzell, 1966; Keys et a/., 1989) » & ¥ &2 'm

p?7/4a/l{>‘é é_

\“‘\ﬂ

Fﬁgoé_uliﬂl,;\,gﬂj,zwﬁt\ Y3 REA

\-ﬂ

(Nickerson & Akers, 1984) -
BT AT o FU R 2 e B 50w R 2 DNAJY 4o 22 18 A 4o 5L
wie ek s ER 5 B (Knight & Peaker, 1984) o gt #b » a5t Bea e
RAGFR Lo ep 2 ARFER R BoA BT T
ALY oAt L e g e des e B > (Tucker, 1969;
Knight & Peaker, 1984) -
BE Oh# P o k% (prolactin) & B A T Ok 3
(glucocorticoid) & 434 = (7% ehi & gk (Akers, 1985) - it

FpA LA AT EF - BBE A BARL AP B e
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gt e (galactopoiesis) & B (Tucker, 2000; Akers, 2006) -

Vonderhaar et al. (1987)4p 4 » iafvjrd 2 ML Tk ¥ 1l
e d-0 mRNAZ 3o Hend o o 2 R0 5 G A Fd g2 R R o e
FEEBATHEFTLRAD SRS AT R L 55 hp
v Flaged F R E G B ir A% (regulatory elements) #7 i
(Rosen et al., 1986; Rosen et al., 1999) -

A FE (cortisol)® 2 &ehi B ik » HA B2 # i &
B A AR R R FEHIOR Y A s 2 R AR R
afpei®*  (Nicholas, 2002) > @ & # A T g » &5 ’ﬁlﬂ’* 75
7 B (Plucinski, 1976) &R 52 @ * *HRP 2 B A TiE2 € 5
w1 R g asst s (Tucker & Meites, 1965) ©

A fprk2iEr mg 18 LARRL A w2 o
(Gorewit & Tucker,1976) » @ A T2 B2 X B L g HEI W
fein e m R I0 A FhA IR (Rosen ef al.,1999) o gt ¢k » juit
FET RESTATOS + > m GBI E BBAL TR X BA L v
M OB FC R R A AL Y A %12 2 (Lechner er al.,1997) -

A&z (G 25 g2 iv* (Asimov & Krouze,
1937) o &k hdode o 2 Lk o2 1% L % 5 £ 4 £ 7
+ (Insulin-like growth factor » #§ # IGF)3t5igh< (Etherton
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et al., 2004)m & 2 o FAsehiRiz 2 R g E L A E o L

_Hph G F A £ 13 ER € W 4o (Weber et al., 1999) > @ 2 &

\

e
™

(w

2oy & o
=3 % SIS L) I

fe* 4t ’ﬂj{ (Baumrucker & Stemberger, 1989) -

WA Rk o VS e 2384 (Capuco ef al., 2001) -
ot % (leptin)a & Ed sqipesarg 4 » ££0 & 8 500 &

3R od R 2 HX EAS “Hﬁp A I AT IIAR L B BT L’”j’\m’?

77 M (Laud et al., 1999; Bonnet et al., 2002) -

AREFE (melatonin) & & R a5 FHTE BT o P& 3gerd 2 30 2

BB AR FE g AR RS F R P ad

B A fp s R 4

(Sanchez-Barcelo et al., 1991; Asher et al., 1994) - % &

FPAEREAEDPBRESY (16h light:8h dark) > 54 A & € 3 4 o

B3 AL eEA e B (8hlight:16h dark)EB @ » B € # 4

T - B H 2 E2E (Dahl er al., 2000; Dahl &

Petitclerc, 2003) o #* B % &ix 5wk (Prolactin)z B A 7 B > 4R

THEEHPRSE T RSN L TR ARA U R R E R

T T L R S X SR

Tr uA P REE J

34

BBl B m e g kL € B “fllgzﬁ\« # Flendk 3 (Auchtung

et al., 2005; Wall et a/., 2005; Dahl, 2008) - -

# & % (Oxytocin) &4 FE P isF o X ei L & R EFRS s 1F
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@ &2 (Goodman & Grosvenor, 1983) « % A& 2% ¥ & R AR I
FUOPE o T AlAe P e s o RS HRILIEE T e T2
#5 & (Nostrand et al., 1991; Ballou et al., 1993) -

t g% (Estrogen) £ 24 2 % (Progesterone) 38 &_°F & #7 4" i
ZZPRFEOM AR RRFE L S DY (puberty)® RE RS
2R3 E3 M (Erb, 1977)c fsdbw > f ik o R 53
Tt P sE o m B R A Mo A HRIRE BT HRER TR
g R FH g gt 2 (Howe et al., 1975; Collier et al.,
1977) o ®fripedk» 7 flpTAle m EF e g > T8 4 € 3 4o

FopE L wreis gk £ F2 AR (Tucker, 2000) o mies i
Bliprk g FHRT IR SR A e R (Athie et al.,
1996; Bachman, 2002) > st > A2 € o 2 &2 A7 > m ¥ 2 B4
FZEg¥rdla-Fo Fv ~ R0 2 FUENE S o &a fed it s
= (Suard et al., 1983; Akers, 1985; Tucker, 2000) & ia 5t ¥ #
FLEOPAFHIRF RIS AR TR eV AT LM
% % Beni B3 B (Tucker, 2000) -

TRMER e G Moo 2 PRLA GHE R (R o g gt
4 22 adF (Capuco et al., 2001) -
Bt itiadd g o R 2 kEk A TR L kd
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ASf A RELRE o RREFRFEH B F A SRR BA R

Al E4p - AB% > T4zt is 88 (Smith, 1976) - ot

(3

o AT RE C BAFER KR AP TS ¢ 8/ (Carru
thers & Hafs, 1980) -

dEpEe A i - AR ELhAS £82 24 £ 4 (rbGH)
B i % ;—‘»;'LiB-T—U;‘{ﬁf'E’—f’JPE] %‘ri =N fE* b s gj‘g,ﬂfpﬁ‘t%;}_ o~ (T # i‘a
feo e LG IR BT A AT ORI R S gt g 2
# (Dohoo et al., 2003) > @ izt RBfana e & A |+ A4
EHFE R FALTFFELE FI R ANE L SR
(Molento et al., 2002) - rbGH ¢ i /e i 5 ’ﬁliﬁ; o2 H 4 (Prosser

et al., 1996) > » @ 5 ¥ & 5 i g (Yang et al.,

2005) °
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Ao AT &2 s

A Ay e AR SRRt S BREE 2L N aE < 7 (Tozer
& Heinrichs,2001) o i@ & 7 % = #H - K ¢ BT A ke Zd
(Sejrsen et al., 1982; Zanton & Heinrichs, 2005) » a5t Hp B 4o
s (Gardner et al., 1977; Gardner et al., 1988; Hoffman et
al., 1996; Ettema & Santos, 2004) o + 2 &% & IS JF & fc » &
Az BEsTgEs P gV agey » Sl F (Hoffman &
Funk, 1992) - & & S ik & 2 &% & A 1 60% (Gabler et al.,
2000) » A2 AT SRR E R E T EY 0 L RPEI
g 22 4% 4 1 (Nennich et al., 2005) -

RSP A il A Al Sl L 3 0 A 2t Bls €
"EF A0 4 (Heinrichs, 1993) o &5 — 3 6 > B4l eanfr g
EEgH &AL hpRE > R s RIS A
(Gardner et al., 1977; Van Amburgh et al., 1998; Lammers et
al., 1999; Radcliff et al., 2000) > 2 % j=-> 7 5 HDNA (mammary
gland parenchymal DNA) 2 #& P (Sejrsen et al., 1982; Meyer et
al., 2006; Rincker et al., 2008) 2 kr F]¥ i &2 4 £ % > 4oIGF-1

s % X (Silva et al., 2005) > % & ;%7 leptinF)48 %5 ¥5en

H4vm H4e i in (Silva et al., 2008)7F B o

43



2 £ (Puberty)i & .d »t4 2 g g2 LH 2 f v &R
o T AR E 2 GnRH 2 & 8 4e 0 i@ 3142 FSH & LI 0% s 12 )
PR me A £ E2 AR T A FER (Day et al., 1984) -

Ap B < )I?’%#ﬁ d o & 28 & (Puberty)w T35 p 3 & (Average
Daily Gain - ff ADG) 4 5 opsf v 25 A 225 B F (Perl et
al., 1993; Radcliff et a/., 1997; Waldo et al., 1998; Abeni et

, 2000) > pter H s %‘i’ﬁz BE7 F (Foldager & Sejrsen, 1987;
Sejrsen et al., 2000) > Z Rz RF A A D FRADGE4 42 2 5 4
TR R LM o R € FADGTR S 22 > FADG
ZFF799g/d FRFCEETERE 0 EE R F 4T % (Zanton &
Heinrichs, 2005) o o *>ADG-i# 3 4c & 4 2 R & E P F F 4 - F»
P S ERADGE Pk AR BT A MR ADGH T L
Fy VA4 i w28 (Zanton et al., 2009) -  *F; "]‘%:%P 30
(Whitlock et al., 2002) > %% A*%f%3 % (Ruminally
Undegradable Protein - # # RUP) (Capuco et al., 2004)% #5935
(Thibault et al., 2003)% % - ] -

Zanton ¥ Heinrichs (2009)4ph » ~ 24 & 3 H o (O75%
CP/kg DM) € 5 5 % £ 3 4r > &8 d MR B b A %% o 5
TP %L B F Y AAME 2 k& 2 g95(Baldwin et
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al., 2007) » & fuig it fi B (McLeod et al., 2007)¥ i X 3|40
Y B R A e R E St R KR R R
PRk SRS GO R R A e R e g b Gl P BREY & e et
Bl KR oA € R L g cnF oy s S A F i
(Schoonmaker et al., 2004) > * ® 3 4 H {5 2 & 2 *g9n3n f
(Zanton & Heinrichs, 2009) -

poAE AR dp o KA DI AT SRR o i
FLeay kg LbaoEd (Patterson et al., 1992;
Bagley, 1993) - ez akfpn » 2 EREF R E TS HMEL
50~5T%E] # & ¥eenb0~65% 1 1 e & G AR g @ X F 2% (Endecott
et al., 2013) - Roberts et al. (2009)4p &1 » Zdgit s 2 3154
P2t ERFFRELS - AREE S AT AP TN RES
Grend Lo P4 ATHA bz ) BB AE LS G R e
L3 & Lanek (Gasser et al., 2006a,b,c,d) - & £ 4% 5 %
L2 ZAVRERSYE ZEBE TR AT AZ AISKR
i & B 42 (Laster & Gregory, 1973; Short et a/l., 1994) -

bR E3BFMY > RY I EAKEL TP SA - Rl b
dorpd S A B A 2 2 8 et E (equine choruonic
gonadotropin » i £ eCG) ¥ BLE* 2 Fewn 3F £ o ipdt 2 5N 0k fF 2t
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BEFRASRTL AR LRSI o AR LiERY - iR
EEPRF e LH oA el 4o ~ P g Pt £z 2P (Day &

Nogueira, 2013) -
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~ REEIR L
W CAATRBARST R IR AT BT g g

ﬁ’x"’%ﬂ_ni’ Lk ey —%K

fe

)

% A

LA d gEf RBP4 0 N R A 4 B e

Agey

ﬁr, 1 A 18 “A‘i{m”i‘lv lk%ﬁﬁbzimb o 1_./@2 4= Hp ’%"F’ _./i—

Ik

PR RER S E S ERE S S TR BT
PErat A MeRB 2 M % (mobilization) - 82282 § 4P
2z #E 1v*  (homeostasis) ¢ & i o 38+ e & » @ v 5 4557
60%5AX 7 o S ~ FLE 2 F I G SLehytd s Al wi i € A 4 g
fhra 2 @ gt epos (Ribeiro et al., 2011; Santos et al.,
2011) -

FRFAARLEY AR R A Y O BRI DBRERE TSI

L2 kA% (Agtarap ef al., 1967) > @ is R R4 s S 400

oS
Ju

24 4 £ magagmc%k (Schelling, 1984) » # R F a2t Y ¢ ¢ i

h\

WA bl RAMZ A RN A A2 PPe a7 %4
= & (Russell & Houlihan, 2003) ~ 3 4c5 2 & ~ " fr 48 2 =

(Duffield & Bagg, 2000) ~ #=#13k*& e 4 (Maas et al., 2002) -
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PR GRS Frlgd d S o R phY 4 a5 i (Tung &
Kung, 1993; McGuffey et al., 2001) -
*?%ﬁﬁﬁ%&ﬁﬁ*@ﬁﬂﬁﬁi$%%ﬁﬁﬁﬂﬂii

AT B TRB > R RSP
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S

(=) ok o bog 3 5L

r 20 A AT L o R E T 5% 568+59kg 0 T A e

I D#EE (BGhg®R)E DRke (5255440350 %5
T®F)F 10 ke (105)EHpe (108) + 210 5 -

woREGE(EP e TR 05, AP, o B2 A
PoRRPEFABRELE T2 PR T A s B R
e M E g itk o RREADZF T AL N E RS 13
WERE KRRV LAt 5P dp Ak & Z
(e % a5 8 25 2 75 B/10 2 T4 ~Fippa (914 27/

/P )~w wicy (baT7/8/p ) @ f iz ¥ (bermudagrass hay)
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(2) BRATFLL £ 32

¥ A& A

NEL , Mcal / kg 1.81
DM, % 86. 32
CP, % 18.3
FAT , % 4.9
EE, % 4.5
RUCP , % 41. 2
NDF , % 20.53
ADF , % 9. 38
NFC , % 52. 1
ASH , % 6. 46
Ca, % 1.5
P, % 1.29
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(2) &2 4
A p A8 Aa04:30% 16:30h#HA X » & F edks A2 E o 8
A 2B LI RHRER  FAEFPTEF e - I AT
PoRRF AU ~F T s 5y I B2 REFFE AP RER
System 4000 Infrared Analyzer (Foss Electric, Hillerod,

Denmark) °
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() B BB % e VPA shipl 2

HHRA L AR F2E R 20 R 24505 2R (Pisto
Iman, Genia, USA)F B-— g5 % c P2 BN R SALGHES K
WFEgR o TRl HpHE - 5 kit (3R15ml SR @ %403
ml 5096 JEFRE Y fE it (50:1, v/v) > RpHE™ 32.0)% e 4 - %
»=20C ka4 d P A 4T o

ArEER Y - £45 0 %4 Erwin et al. ( 1961 )2 32 > @& * F
Apd R AFTRANT 0 B RS 2 R &AL e 204 48(16, 000 x
g, 4C)  #Btgiluyl i » F4pd K A 47& ¢ (Trace GC Ultra,
Thermo Scientific, USA) - 5d #A Rx & d 2 EEE 1 5> T
WA raipp2 o pr s f e T BER (M) > RS EE - g
R AT e WL R R KR A
(mol1/100 mol) -

F An R 47 k2 p g2 g4 (columns SP1200-HsPO:, Supleco,
Pennsylvania, USA) & % 180°C » /1443 (injector):® & & 225
Co Wil E (detector)® & 5225C o M § 4 5463 # ¥ (carrier
gas) > H/BRA4 5140-170 psi > # #iri# 530 mL /min > %E 5 18 5
IF 0 FRRA S 28.2-42.6 psi v F i 540 mL /min F F F

R4 528.2-42.6 psi v # #iniE 5 400 mL/min °
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(I) iz & 47

LJlet L AR b > p 2 ERFERFPFEL KA 1

i

mL> ¥ 4°C k4 36/ pF > Hisrgros (GS - 6R Centrifuge,
Beckman, USA) &g~ 18 4 4& (2,060xg) > ZRisjc Bt & hu 5 » I
o 20 C kA G NEFEREL AT

#* w447 %k (Vitros DT-601, Johnson & Johnson, U.K.)

AL R R R R CASTE R RR 2R
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(=) HPp it A7

SRS STI TR 1% SASHE A 45 4 s (2007 ) 2 EBCAEE 7 A
# + & Proc GLN 5 A 47, 7 2 1 pLfk ~ 542 A (583 i ~ 5 £ 2
Fea a2 R AT o
Model = :
Yijk =« tai +4j+(ax )1 jtel ]k,
H
Yijk =% Mz 2 %8
L =RIEIEP 2T,
ai =F ¥z 2%k i=1-2
Bi =tz ek j=1-10
(@ fi]) =B F2 AJB@ eyt ek 2 23 (T
eijk =53 41
4712 type 111 sum of square = ¥eiB|¥t % » ¥ & B P 2 %t 8
BT RR B L 2 ToE (LD E g o] o T

& (PDIFF)z £ R &g ¥ -
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—_ IJ- 2| > %_
-~ BR8Hm

WY FRTIRFIRAF LR R AESR
(aspartate transaminase > f§ FLAST)eiE 12 (£2) o B 23Rk
o Rt d B AR FH e r? k7 ¥ (blood urea nitrogen @

FBUN) ek & (P<O.05) (%2) g @l EHE (£3) -

F_*

FERHEDY > REFTREIHEFH o Y 22 B Wy

%"ﬁ»
DO
/
N
>

(triglyceride » #§ #TG) ek & (P<0.05) (£2) & &4
A H6EE R8T A FA A (PO.0D) (FT) o 74 & % 4 Hk 2 ¥

2) -

A

LT HEREEMEL P (
FhFREFHEHN Y RO TR AV ARFORE (£ 5 i

% 6T He 2 HIBEFRE (P.05) (B 12) « 9427 &4 vt &

w

HRRmD T LR FH 4 (P.05) (£5) amAdiss 82 B
BsBEF (P.05) (B 13)-&4PFREF H 2y 27 FA 5
(Solids Not Fat - ff L SNF)* =484 (P=0.05) (% 5) ¥ 1 &
6% 6F2 5 8FEHFRNF (P.05) (B 14) > H# 25 - ife
ARFHS AT S - BHPY (Total solids @A TS) » ™
% f8 w2 #ic (somatic cells count)3=2& g ¥ 8258 (£ 5H) -

BT RE GG AT R EMBI HE R u2

S MEOENERS Lo BHp kot BaEE K (PO.01) 0 o
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fate ™ BR¥TP phz vt E A F L (P<0.01) (% 6) -
Duffield et al. (1998) 5\ » &4 % 7 B F R i ? AST 2
Btk oWest et al. (1990) R4 &1 » AST 2 75 14 82 35875 iz
(infiltration) & = 4p 4 (r=0.44) > & - & A& EIL> & 4 AST o0
B8 s s L F sedp e (Johnston ef al., 1999; McClatchey,
2002) c BARKRGH TR RS Lo R ASTm i L R lEF W
Fon g s 6% 3 P2 2ARF o d N ABEHRIT AP ELRY B-
A7 i (beta-Hydroxybutyric acid » #§ £ BHBA) 2 2b-fig 1t % sk
(non-esterified Fatty Acid > @A NEFA)=k R » ot 5 fAiE £ 5 &
wi? kR G2 LN BAT R T it F b p? kKRB B
Al i 285 et £ T2 b & (Herdt & Thomas, 2000) > %]
PEBFEHE DT AP TG FE- O iFe

TR EEH e RY BINER (£ 2) 2RV EHDES
- & (Duffield et al., 1998; Green et al., 1999; Duffield et
al., 2008) - Duffield et al. (1998)4p > a4 it LTV it & n i
CRAERE S B BRI g R TR R ]
FARRTEM > A B A RV REDRR R RRE 2
Fo- MIWLIAFTBEVT AL 2T 3XBEFR 4L R BIN ik
K o Hayes et al. (1996) evdsedn d! > fdcfez iwit £ 4pte = p
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Z4e300mgF ®E ¥ @ g ? BUNJER T 3534 0.5 7] 0. 7mmol/Le
Poos et al. (1979) 2 ¢ % 39 F & 2>k (protein sparing
effec) T3> 7 TRx eI B F 7R 0 T i @ L LR
B Fla R S 2 Fed FRIEC o ) etz 2h RO KT
A R ITL F FAEATE AT 2 KR 2T i AR Y 1k BUN K
BRFEGORF R AERABHRLFFY FEBLERT L] FFET
Foar Al R E R A e ds (Homeostasis) ot ¢ v 2 02 X n
ok mRRG T RRDES > LR 75 RFL BN AR Y
& SRR PIAE % (Frumholtz, 1991) -

ARFLATE AL ARG TR Z LR 2TCRERA Y
HAr (P<0.05) (£3°4)- 28 i v FmakR A SHF
H 4o (P<O.05)(#24) #H E A A 56F 2 58F AP H
(P<0.05)(®8) - Duffield et al. (2003)4p 1 » 2 Skt %
VMR R AR R R R e B 5 0 PRI R 2 P v B 4o TR o
Mohebbi-Feni et al. (2006) 45t > & % @ TG & &f F 3 40 £2 495K

F A s e G B 2 T TG TROR AR 1F R AL B

hud

48 Fd &R R g9 (Very Low Density Lipoprotein >
FHVLDL) 3 4e 73 o« VLDLen 2 & 2 & & 5 TG (Bartley et al,
1989; Bauchart et a/, 1993), » % % & "5 %v (High Density
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Lipoprotein » #§ #HDL) 2 % & *3 3¢ (Low Density Lipopro-
tein> {ALDL) & A & & & 5 "2 F A 2 g Py o VLDL2Z 3 4 22
RENWL T M Y Ed N AET IR EIHNRLTY
e & R F oo o2k % f R (Stephenson et al., 1997;
Duffield et al., 1998; Green et al., 1999; Geishause et
al., 2001; Duffield et al., 2003) -

Mohebbi-Feni et a/. (2006)4q 1 - ARFhRERTRLFT 2
VLDLZ TG 4§ 4r » B 4230LP M52 g 11 70 27 i B % 0 HHit £ 735

Bk R

Il
\ftv

AR P AT R FHEHRILABFAT T A FRHE - 1258
Duffield ez al. (2008)3% 5 e & ® % ¥ 1134 0. Thgz 7 2 & -
AR FEHDBRAFF o e AEHRYE F BiE%k 2 B % - & (Hayes et
al., 1996; Duffield et al., 1999; Phipps et al., 2000; Melendez
et al., 2006a; 2006b) » 7= Rz NEFBRFITAFRHENAL TP
B
FrREREFHIFAFFEENEEL DRERE S - K
(Duffield et al., 1999 ; Bell et al., 2006; Alzahal et al.,

2008) ° 5 & ~ 47 (meta analysis)enE %87 > Hh T B E ¢4

ptE 0. 13%2 g o et ¥k £ 8 (Duffield et al.,



2008) o Tt raF € E M o — MR s Hd VY P ooz B
AR BAREHIE R A o Fop S enT s R 10 A G
(trans-octadecenoic acids) # . & 4= I fr % B (Conjugated
linoleic acids » #§ #CLA) (¢ 45cis-9, trans-11 CLA, trans-9,
cis-11 CLA, trans-10, cis-12 CLA) 2 FOH 45 M
Trans-10, cis-12 CLA (Baumgard et a/l., 2000)#:% 5 € #rils
¢4 = {¥*% (Bauman & Griinari, 2003 ; Bauman et al., 2003) > ®
Fooum A R CLAZ b & RS B 3 P 0T R s A F R G
% (de Veth et al., 2004; Shingfield et al., 2006) > trans-10
Bers-12 CLAE 34 g S endp B (285 0. 53 (AlZahal et al., 2008) >
B HAPM RS ¥ (P<.00D) -

Fo10+ ~ gt phegr 5ofg 5 7 % 5 M (Griinari et al.,

1998) ° Griinari(1998) ¢ * M4 #r (low fiber diet)£ 7 & v

m-w{_

R e F RIS EE T R R F S MR

Gl ¢ ERBS IARRNT 2 MIER TR FTRZ KT Y LT
Frd| 2 e foigippL 2 & 1Yo 2 Z B e a2 ok fEiT*  (Van Nevel &
Demeyer, 1995) - &Mt £ % ° > T 3 7 @ L fe(linoleic
acids)z. & f- &% jgt > » ¥ 3 4 7 it (Vaccenic acid)F » £ 44

A & (Fellner er al., 1997) o 22k AZpz 1 %4%;#;‘,9]: hF B
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HET P LR PROPE LFRE AL FRELOPE LT
LT R oV R R F R e A 2 S B

Bt -

.

L\
\31
=

Fol B TS RaFRFEEALTORG MY
5 (P<0.05) » T fs %85 + = g% (P=0.05) (BI12) - 1344
Duffield et al. (2008b) B & » 47 chstitdw & > e 4 F B %
gAY Fee FERC0.03% BHRAFY FTAZRG BT
Duffield et al. (2008b)dp 1 » 7 e Ak4r™ 4 &2 7 o & 30
g R EBL s enE 2 A o g (pastured based) & i 4% 2 5N 47
SRR SR - SENL ok S I S eF SR E I B L N
oA 7 heF B®ENEL L 5 (topdressdelivery)4p st i@ * o f#
" 4 (Control Release Capsule » f§ #CRC) & = 272 & p #&(Total
Mixed Ration » f§ #£TMR) * ;S 34265 34t Jow R eni®r > H (F
AP IR R 2 KGR 7 hFREFELL G o A

SRR R AT T AR T B i e HAE R

AR TR R IR F e S

AR G T RF L2 PSR R R ATF A 4 (P, 05) (
H) P A ¥8F L Fénk (P.05)(MI3) - ¥ b Afa5P 2

L5 g B2 (SNF)F 3% 4o 2 484 (P=0. 05)(%£5) ¢ 415 %62 %

60



8k &g ¥ # 4r (P<0.05)(®14) - Stein et al., (2006) %3¢ A +2
I A30F2 240 R4ep B A 2 Fpl69 (Propioni bac-
teria pl69)z ¥z ® #F M > B HE (6 x 10"cfu/cow)z 7 e B 11
FE (6 x 10’ Cfu/cow)/ bole @ B R AU At (P0.05)
¥oobo 2 By A 4eplOY AR B NIAR R A G e B B Ao PR D
7 A vt 2 SNFev & vt (P<0.05) » Rigout et al. (2003) 2 & 4q

N AEY VBN B GIEL T AN H 4 o A

Q

PR RS G A AL Fpl6dip R B TF JNEH B PR
Pz At TR FMEATA ST SR A H e ST A
o (Sauer et al., 1989; McDonald et al., 2002).
iﬁﬁﬂ%ﬁi$%%*§ﬁﬁ%ﬁ%%ﬁﬁ%§iﬁﬁ¥%
B(46)> B pHAp v E o R L AT R ER
Flpted ®F2AHFEML (PO.0D rREZATZERS 0
(Raun et al., 1976; Richardson et al., 1976; Van Nevel &
Demeyer, 1977; Ramanzin et al., 1997) o (b B 4c ¢ s2 B 5
o REH FAERTL 2T 22Xk F (Schelling et al., 1984) -
SRR PET A VRS LR Tl R R 2 gl

i £ 0 EW RS T TR AR A o
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Table 2. Effect of monensin supplementation on blood

parameters in transition dairy cow.

Control' Treatment® SE P-value
Ast(U/L) 88. 06 87. 23 3. 52 0. 86
BUN(mg/d1) 12.19 15.09 0.85 '
TG(mg/dl) 52. 14 59.4 0.47 "

Cholesterol(mg/dl) 110.49 127.02 6. 71 0.07

Glucose(mg/dl) 50. 04 48. 08 1.75 0.41

AST, aspartate aminotransferase ; BUN, Blood Urea Nitrogen ;
TG, triglyceride.

" Control group.

*Treatment group administered with 350 mg monensin sodi-
um/head/day.

"Means were significantly different(P<0.01).
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Table 3. Effect of monensin supplementation on blood

parameters 1n prepartum dairy cow.

Control' Treatment® SE P-value
AST(U/L) 76. 2 65. 83 7. 26 0.31
BUN(mg/d1) 10. 76 9.19 1. 66 0.5
TG(mg/d1) 54. T 59. 58 1.04 '
Cholesterol(mg/dl) 108 92. 83 7. 23 0.13
Glucose(mg/dl) 45.5 42. 8 5.92 0.74

AST, aspartate aminotransferase ; BUN, Blood Urea Nitrogen ;
TG, triglyceride.

' Control group.

*Treatment group administered with 350 mg monensin sodi-
um/head/day.

"Means were significantly different(P<0.01).
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Table 4. Effect of monensin supplementation on blood parameters

1n postpartum dairy cow.

Control' Treatment® SE P-value
AST(U/L) 91.1 92. 58 3.72 0.76
BUN(mg/d1) 12. 55 16. 56 0.89 "
TG(mg/dl) 51.48 59. 34 0.5 "

Cholesterol(mg/dl) 111.12  135.56 7.92 '

Glucose(mg/dl) 51.2 49. 39 1.59 0.4

AST, aspartate aminotransferase ; BUN, Blood Urea Nitrogen ;

TG, triglyceride.

" Control group.

*Treatment group administered with 350 mg monensin sodium/head/day.
"Means were significantly different(P<0.05).

"Means were significantly different(P<0.01).
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"Means were significantly different (P<0.05).

66


https://en.wikipedia.org/wiki/Blood_urea_nitrogen
https://en.wikipedia.org/wiki/Blood_urea_nitrogen

70

65

== Control

TG{mg/dl)
o

=fl—Treatment

45

40
2 4 6 8

Weeks after calving
Bl 8 RbaFiRFHNTLACL GBI RTORRZFE -
Figure 8. Effect of monensin supplementation on blood serum
triglyceride (TG) concentrations in postpartum dairy cow

"Means were significantly different (P<0.05).
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"Means were significantly different (P<0.05).
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Table b. Effect of menensin supplementation on milk production and

constituent profile in postpartum dairy cow.

Control' Treatment® SEM P-value

Milk(kg) 27. 85 26. 76 1.16 0.51
Fat (%) 3.78 3.7 0.17 0.74
Protein(%) 2.84 2.92 0.05 0.25
Lactose(%) 4.7 4. 83 0.05 '

SNF (%) 8.24 8. 46 0.08 0.05
Total Solids(%) 12.03 12. 16 0.19 0. 69

Somatic Cells

64. 3 H4. 3 25. 78 0.79
count(x 10°/ml)

' Control group.
*Treatment group administered with 350 mg monensin sodium/head/day.

"Means were significantly different (P<0.05).
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*Means were significantly different(P<0. 05).
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*Means were significantly different(P<0. 05).

74



8.8

8.6

8.4

8.2 == Control

SNF(%)

== Treatment

7.8

7.6

2 4 6 3
Weeks after calving

B 15, FrFRAHN2ALERANF VD 2285 -
Figure 15. Effect of monensin supplementation on milk SNF
content 1n postpartum dairy cow.

*Means were significantly different(P<0. 05).
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Table 6. Effect of monensin supplementation on ruminal fermentation

products in postpartum lactating dairy cows.

[tem Control' Treatment’ SE P-value
pH value 6. 98 6. 94 0.05 0.6
Total VFA, mmol/mL 132.2 119.4 15.24 0.58
Acetate(A) 103. 36 89. H8 11.49 0.4
Propionate(P) 19. 32 22.16 2.77 0.48
Butyrate(B) 9.53 8.19 1.1 0.4
A:P h.42 4. 09 0.15 !
(A+B):P ratio h.91 4. 48 0.15 !

' Control group.
*Treatment group administered with 350 mg monensin sodium/head
/day.

*Means were significantly different(P<0.05).
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(6) #-m MRt idg BB il > wE - FrIGEprATR

Ll

() #4775 ég g 2 r p #2353 %% (Cobra ™M Series Auto -
Gamma ® Counting Systems, Packard instrument company,

USA) » 2k %3tdc 1 Adbie il o

82



(2) a4

WA ATE T AL I SASEE 44 kA (2007) B AEHM o (A
Adr o # *ProcGLM? 2478 E ~ 2% ~H& ~ W~ THpHE
o ks ibfikz g oo
Model = :

Yijk =« +tai +4j+(a F)ijtel jk,

H

Vijk =574 2 8

L =RIEIEP 2T,

a1l =RI22_ g 1=1~2

G =R j=1-2

(@ f1]) =B F a2 3 it

eijk =53 41

vitype II1 sum of square 5 #&RI¥ % » & B8 P 2 se3t & 114k
P R Al R T (LS 2 S gty B k2 TieiE

(PDIFF)2 % B B %14 -

83



—_ IJ- 2| > %_
-~ BR8Hm

FhERRLL AT O BHUE LR HAZ RS REF
By Tiop £ (Average Daily Gain o f§ #ADG) ™A 3 > 7
FBEFHEFR A2 2% (P<0.05) (£7) - Moseley et al. (1982)
Il e BT R 2422 ADGH 4 - Duffield ezal. (2012) &

”
7

PR SNH20E R ML T RASE L2 L

%ghn

(w.

SRAE AT R F R A F A28 L ng/kg T i v 32 s £ (P
< 0.001) ~ 34 2.5%2- ADG (P<0.001) > 12 2 3 4e &L # 25 o 44
gt L2 ko Meinert et al. (1992) & Baile et al. (1982)
Rl e St R o G RS S
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AR RN TR EOEEF R R TR E L L 2BINER K
9.8% > @ 57 k%% (Milk Urea Nitrogen > ff #MUN) k& & P -
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Table 7. Effect of monensin supplementation on growth per-

formance 1in dairy heifer.

Items control'  treatment® SE  P-value
BW(kg) Begin 228 229 6.8 0.87
End 301 318 10. 8 0.30
ADG(kg/day) 1~4  week 0.58 0.86  0.09  0.06
5~8  week 0.51 0.72  0.05 '
9~12  week 0.58 0.65  0.08  0.53
13~16  week 0.69 0.71 0.04 0.70
1~16 week 0.65 0.83  0.04 '
Body Height(cm)  Begin 116. 57 116. 96 1.45 0.85
End 126. 00 126. 56 .17 0.74
Body Length(cm)  Begin 114. 35 114. 82 3. 00 0. 92
End 131. 18 132.37 1.19  0.50
Body Gird(cm) Begin 143.16 144. 59 2.14 0.65
End 159. 85 162.23  3.83  0.67

BW > Body weight ; ADG > average daily gain.

'Control group

“Treatment group administered with 200 mg monensin sodium/herd/day.

‘Means were significantly different(P<0.05).
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Table 8. Effect of monensin supplementation on body weight and

age at puberty in dairy heifer.

Control' Treatment’ SE P-value
Age at puberty (d) 289 253 10 *
weight at Puberty (kg) 280 275 8 0. 61

"Control group.

* Treatment group administered with 200 mg monensin sodium /herd/day.

"Means were significantly different(P<0.05).
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Table 9. Effect of monenson supplementation on blood parameters

in dairy heifer.

Control' Treatment® SE P-value
AST(U/L) 76. 1 69. 2 1.85 '
BUN(mg/d1) 11.8 10.6 0.47 0.08
TG(mg/dl) 5.4 56. 6 0.42 '
Cholesterol(mg/dl) 107. 4 111.2 2. 39 0.26
Glucose(mg/dl) 79. 68 76. 84 1.69 0.20

AST, aspartate aminotransferase ; BUN, Blood Urea Nitrogen ;

TG, triglyceride.

"Control group.

* Treatment group administered with 200 mg monensin sodium /herd/day.

"Means were significantly different(P<0.05).
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Figure 16. Effect of monensin supplementation on blood serum

asparate aminotransferase (AST)activities in dairy heifer.
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Figure 17. Effect of monensin supplementation on blood serum

urea nitrogen (BUN)concentrations in dairy heifer.
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Figure 18. Effect of monensin supplementation on blood serum
triglyceride (TG)concentrations in dairy heifer

*Means were significantly different (P<0.05).
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Figure 19. Effect of monensin supplementation on blood serum
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Figure 20. Effect of monensin supplementation on blood serum

glucose concentrations in dairy heifer.
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Our experimentwas made up of two parts. The first part was to investi-
gate the effect of supplementing monensin on physiological changes and en-
ergy balance after calving in transition Hostein dairy cows.

20 multiparous Holstein cows used in a random block design were either
fed without supplementation (control, CO), or supplemented with monensin
(treatment, 350 mg/herd/day, MO). Beginning at 21 days before the expected
calving date through 63 days postpartum, blood samples were collected every
week and milking profile ~ milk production and rumen VFA were measured
twice a week. Blood urea nitrogen (BUN) and triglyceride (TG) concentra-
tions were significantly increased (P<0.05) with the use of monensin. How-
ever glucose and aspartate aminotransferase (AST) concentrations were not
affected by monensin supplementation. Milk production ~ milk fat percent-
age ~milk protein percentage and somatic cell count were similar (P> 0.05) for
MO and CO. On the other hand, milk SNF tended to be higher for MO
(P=0.05) than CO, and milk lactose was significantly higher (P<0.05) for MO.
Rumen pH value ~ molar VFA concentration and total VFA concentration

were not changed (P>0.05), but the acetate: propionate ratio in rumen was
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significantly increased in MO (P<0.05).

The second part of this experiment was to investigate the effect of
monensin supplementation on growth and reproduction in Holstein heifer. 20
Holstein heifers aged 7.5 month were randomly assigned to either the group
without supplementation (control, CO), or group supplemented with monensin
(treatment, 200 mg/herd/day, MO). The experiment lasted-16 weeks. TG sig-
nificantly increased (P<0.05) and BUN tended to be higher in MO (P=0.08)
but AST concentration significantly decreased (P<0.05). Adding monensin
significantly increased average daily gain (ADG) (P<0.05) but body height -
length and gird did not change (P>0.05). Age at puberty of MO was signifi-
cantly lower (P<0.05) than CO.

The supplementation of monensin contributed to changes in rumen envi-
ronment and increased the metabolism of fat and protein. It also mitigated
negative energy balance in Holstein cows during the transition period. In
Holstein heifer, the effect of monensin supplementation increased growth

performance and reproductive efficiency.

Key words : Blood parameters ~ Growth performance * Holstein cow ~ Holstein

heifer ~ Milking performance ~ Monensin ~ Reproductive performance
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