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Influences of environment and its modifications on milk production in

crossbred dairy cattle in Thailand

Narongsak Chaiyabutr and Somchai Chanpongsang

Abstract

The aim of this study was to determine how responses of bodily function and
other variables relevant to milk synthesis of crossbred cattle during modifications of
environment using misty fan cooling system in the barn. The study was conducted on
87.5% crossbred Holstein cows which were divided into two groups. Cows in the first
group were housed in open-sided barn with a tiled roof as the non-cooled animals and
cows in the second group were housed in the open-sided barn with misty fan cooling
system(MFC) as cooled animals. Cows in each group were fed twice daily in the form
of total mixed ration (TMR) throughout stages of lactation (early, mid and late
lactation). The mean average of the maximum ambient temperatures and relative
humidity for normal shade were 34°C and 57% and for misty fan cooling barn were
31°C and 59%, respectively. The THI of misty fan cooling barn was significantly lower
than that of normal shaded barn (P<0.001). Rectal temperatures of non-cooled cows
were not significantly different as compared with the MFC-cows, while respiration
rates of non-cooled cows were higher than those of MFC-cows. The significance of
DMI (P<0.05) of MFC-cows coincided with an increase in the water intakes when
compared with those of non-cooled cows. The mean absolute values of plasma
volume, blood volume and extracellular fluid of MFC-cows were higher than those of
non-cooled cows in both mid and late lactation. Total body water in the MFC-cows
tended to be higher than those in non-cooled cows throughout periods of lactation. The

packed cell volume, plasma osmolarity and the concentrations of plasma sodium,



potassium, and chloride were not different between MFC-cows and non-cooled cows.
The milk yields of MFC-cows were higher than those of non-cooled cows by average
18-32% throughout periods of lactation. The milk yield of animals in both groups
declined as lactation advances to late lactation. No significant changes in the
concentration of milk fat, milk protein and lactose between groups at different stages
of lactation. The mean arterial plasma concentrations, the arteriovenous concentration
differences (A-V differences) and extraction ratio across the mammary gland and
mammary uptake for acetate, B-hydroxybutyrate, triglyceride and free fatty acids of the
MFC-cows were not significant different as compared with those of non-cooled cows
in different periods of lactation. The mean arterial plasma concentrations extraction
ratio, the arteriovenous differences (A-V differences) and mammary uptake for glucose
of MFC- cows were not different as compared with non-cooled cows in both early and
mid lactation, while extraction ratio, the arteriovenous differences (A-V differences)
for glucose of MFC- cows were significant lower than those of non-cooled cows in
late lactation. Hormonal levels of plasma thyroxine(T,), cortisol and Insulin like
growth factor-1 of normal shaded animals and the MFC- animals were no significant
different throughout lactation. The results in this study suggested that adaptive
response to increase in milk yield by the effect of misty fan cooling would occur, in
part, through the mechanism causing preferential increased in TBW, ECW and blood
volume, which partitions the distribution of nutrients to the mammary gland for milk
synthesis. The decline in milk yields in spite of higher body fluids during advanced

lactation of MFC- cows would be attributed to changes of intra-mammary factors .
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temperature humidity index(THI) fuimnnaniuiinguvginsznlszudaes
AL MoluT5adeuins 2 HunmuauMIves West (1994)

THI = Dry bulb (F) — (0. 55— 0.55RH)( dry bulb — 58)
Tao Dry bulb lugavginszulszuds MHiflusr ° F ¢ F= ° €9/5+32) 1az RHAD
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m3ialSinasveanainazonsimsvyudsuveanmelusame
Tauuaaza192MI AN ADAADAAT ear vein edalsunng
VoINaau1 1aeN1SRAT Evans blue (T-1824) (0.5%) 931u2U 20 wa. Midalsuing
y ) y . .
vouuensaa (Extracellular water, ECW)lagn15aai1en sodium thiocyanate
y : 2
(10%) WU 20 ¥a LazmsIalsunsvesinmelusamensvua (total body
water) 1AgR9 tritiated water( “H,0) 4119 2000 [LCI/1Ma  MEHAINITRATITNING
S o ' A o A . = = = = P
NUAIBE1ABAMIINYIARARDA jugulariilal 30 W17 40 WIN 50 IR Lag 60 WA
» . v - y 3z o y
HAIMIRATITIUMIIAYTUIATVO NN NANAZEATINIHY U eUYB N U
1 o I~ o 1 o 1 e {
$19mMe Ty MIIAUAIDE1UADAMADINYIUTANT TNaN4, 8, 20, 26, 32, 44, 50,
< A o a o 1A o 2 A AA .
63Uz 1NN 74 MENAINISRAEIT  Areg1uaeany IuasaNU@eANY heparin
[~ 1% I~} o H y ~ [ 4 °
Fuasnudeaudia (25 iw/uaasa) wuaean la ldilumdes teawaraduneiii i

7@ optical density 1IANUANTUYDIT Evans blue ANMYUYUVDY Thiocyanate A

ax 9y 9 .. o 1 Ay Y
I9UDI Medway and Kare (1959) HasANMUNUY tritiated water UIAIN AN

Sunaiflnasveawanash  Snesihuenwad (ECF) wayiamsdedinn
Snanlsmashmelusemenaiun (TBW) 1a®3% dilution technique
(Chaiyabutr et al., 1997) H13NAUIWINGAT:

YiZAe-kh,

Tag Y ABANUAUTUVO tritiated water TUWAI@NINNAT t (nci/ml); A ABAIW

I9uTUY09 WAIEANINYA intercept 1
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Ssinasvesiimelusanetanua (otal body water)fuImIINgA3:
TOH (ml) = [151n8’H,0 f5a( nci )] / [WBEmnaanuuduves witumluwarau
‘ﬁnmﬁf‘m&f(nci/ml)]
sanimsnudeuvenimeluiumemiunngas:
é”mwmimguﬁﬂumaﬁw(ﬁm/ﬁ’u) WTO = 0.693 X TOH space / T1/2.

T12 =aa33a1 luN19BININUeIaNT tritiated water

myIadanmsnasium:  SuinlSunams IiuuvesTauugnreauluuaas
' Y Yo Y A A ' D) ' <
FIVDINT 117011115 15T IAUNAATOITAUNIUFING 6.00 W. LAZBINIY 15.00

v Y v

W, YuNneasImMsnaiiuL laens$an1emadInsAuNAaeAIZeLN1INAaed 1ag
I~ o 1 c!' v = . .
NUUNTIUIU 6018, TdYIANUEIS NULHY bronopol (2-Bromo-2-nitropropane-1,3 diol)

o < < 4 ' ¥ 1
(20%) 12 0.1 wasnulugion @asmemdaiuliznouivuse 11

a d Z [ 1 so} a ) a A

mynnzrandseneuinum:  dredvihuuauihunsieiaiulsenoy
3 A Y Jd o 4 Y
WuuneInuesnlseneunanuazesnlszneuses laun

X o o 1 3 a ' . ° v 3 9 9
M3 Total solids IagBearoeatuuaulalu crucible M liiuue Tagnsau
' ? v 9 1A o Ay a I o
Tusrathiounazdieuaedn 2 ¥ luaNgon 100 oarusamed Hunar 2 ¥alug
o y o o < 2 a .
a1 UUINMUIUMIY U951 T UHIUUAY (total solids)
MIMIANUTNTUVDI TuiuuY (Milk fat) Tae3Tv09 Gerber (Clunie Harvey and Hill,
1967)
Yy 9 asy
mMsmanuaNtuvowanlag 1aedI5Uoq Teles tazame (1978)
g 1o . ' .

MmNt uved Tsauluiig Salasly infrared TaoiATee Milkoscan

1 ¥ a 9 ¥ A g o an g A
My sg luhusau e ldannhuuiiduveuraen luiuTaes tTumies

Y

i lhnanududuves Tudouas Tnunadeu luiiuIaely Frame photometry

ANMITUTUY0Ina0 136 100w IngChloridometer (Corning Co.)

M3IAONTIMS IiaveudeagAoNI U
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T %’ 1
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%¥24198110.00-11.04 VoI TUNIMTANET TAensRaa1TaLae Evans blue (540/100
¥aNaCl 0.9%) 1vaea@eam milk vein s1uladiunila 1as3% continuous dye

dilution technique A8LAT0Y infusion pump ( Gilson Instrument) J895110008/UN

v
=

< A A o s A A v Ada 9 A o ¥
L‘]JulfJaWS-lOfJuTV] VnﬂWﬂﬂ‘]Jla@@V]QﬂﬁJ'ﬂﬁnﬁﬂ‘]JﬁV]ﬂﬂlﬂ]flﬂiu‘ﬂa@ﬂm@ﬂﬂTﬂWu

= [ o v 9y 9 A A A o o A U
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11U (Chaiyabutr et al 1997)

(Y d
msIannaudnduveauunue lanaeqluwaian:
o A A g ' ' o Y 9 an
aedm@oantumenduwaiayl  nmeanududuveng Iaalaeds
o 1
enzymatic oxidation 15to1 |asa] glucose oxidase ﬂ’JmlflaljiJ"'IT‘L!"UENTriglycerideGluwm

mono

dunlag enzymatic colorimetric test (Triglyceride liquicolor — SU-TRIMR, Germany)
Yy 9 1

ANnududuues  P-hydroxybutyrate  luwaiaaunlas  [B-hydroxybutyrate

dehydrogenase (Sigma Chemical Co.) ANUTUTUVDY acetate Iﬂﬂ%%Enzymatic-

method (Acetic acidUV-method, Boehringer Mannheim/R-Biopharm) AUy UU04

Free fatty acidslunanain Taedanaenaag chloroform/heptane/methanol(Wang et

al.,2004) ANUVNTUVDIANVABTUYeL TsAsuas Inunameulunarau Taely

Flame photometry A4 Wutuveanae 134 looou 1 Chloridometer (Corning Co.)

o ¢ o
MImuIamMsIFa1sunue lanlasaoniinuu
MNM51LIa0AN coccygeal artery t4ag 911 milk vein wiounu limevaasi
1 IR %’ ]
M3IA0ATIMI lavesnarangaeu(MPRU UL luAszazu0IMs UL udauen
A < 1 d A Aa . < Y o A < . A
woanulalurasanui@oany heparin Wud1sdesnu@eands (25 iwua.laon)
° P A o o 9 P
i ldasrmuuunue lavienag lunaraan  emuiamsasims lsuunve lan
] %} 1 9
TasnoutiunluATzezu0INT MU
Y 9 L A
ANUAVTUVDUULNUD Tat 1UFoaLad = A
Yy 9 s A o 1 ¥
anuuIuveuunUe lan ludeasandousiium = v

1 J o ! %’
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[ 1 o 1 %,’
ﬁﬂmumﬂ%’ﬁmmmm"laﬂﬂa@anumu =A-V/A

v 9 o ' ¥
’EJ@]31ﬂ?iql,"]ﬂ,llLLV]U@“ﬁVIIﬂfJ@]@lJuWHlI = (A-V) x (MPF)

U Y] d
M3IATTAVANMANTIUYDIFOST3U Thyroxine (T,) Cortisol #az Insulin like growth
factor-1

Ay ¥ d A A o < YA a o o o
Wi laninmsinuideaigniwuenuaziny 1inguugd -20°C gmihunia

@ L) J . . . . .
FTAUANWUYNVUVDITDT 1 Thyroxine (T,) Triodotyronine (T;), Cortisol @ Insulin
like growth factor-I 17835 Chemoimmunofluoresene

a d ana a 4 g.ll
myInnzhdeyameada: MmiunzHdoyaluminaaesnvua
~ 1 1 = 1 1 9 .

TeuneunNuANA1YDIAIRAY (mean=SD) Iuuaazngunaaolaglys Unpaired

o w a

t-test JasMruaszAUadIAYNIadAN P<0.05
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M131991 uerasduisznevingaue s neIuaze st lueImsHays I

a 2 o
(TMR) ARNY UWWHﬂLLﬁ}QGlHGWTTWi

gAY (%)
dutn Inanaumadilzsansin 40.1
NMNBTADY 18.2
waathe 16.0
ERYTRb] 2.5
launaidey 1.1.
Huru 1.1
Tandeu luasueiua 0.2
Tnunendeunas'lsa 0.1
W3iing 0.6

a J a a . a a Y a
(W3hing Usgnoudae : Iniiue 2,400,000 iu IA1U 500,000 iu IAIWU B,, 2 uA.
a a ~ [ [V = @ 3 [ Y] 4
mmu% 500 iu BUNNUE 8 NTN dINSH 8 NTN HAN 10 NTN NIRRT 2 NTU Iﬂﬂ'ﬁ]ﬁ@]

400 un T TodAu 400 un LuNTidFeY 26.4 N54 Ganiey 40 un TuWSHNS 1 nn.)
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v 9
hemnskaus i ldnnmsdsznougasuda ldaa Insuzawnan ludesIauuna

Y 3 A o o A YA
ﬂﬂﬂiﬂﬂiﬁﬂTﬁWﬂ@]Mﬂ TAINAADNNUUIANAADALIAN



18

NaNIANH
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BunasveanaraunuazfSanasidon A1 hematocrit voslnungnuan Nideaanialy
IS a dy ) a d' a v Z k4
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% 4 d‘
1Az 3ZAZMEVIIMIIHUN (151911 5)
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molulsaGouda ualiuanaedalvsdidgyneada  Audadoauaoay
9 Y
(hematocrit)taz A0 lua1aa lunadusz 1IN lauuna2ngu luuanaiseded
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d
BnasveuraluandSunasveuriaruenwaa (ECF) U3masveanaimaly
d P A a A a 4 v
waa (ICF) lulaungnwaniiasanalulsaseuidlanazlsuseuitlanlsvaanny
Z % b4 4 d‘
az00411 IHsTazAMNIIINAZ TTEZMEVDIMSITIUN (A1519701 7)
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Weuneudsuiasveaunailudaiunieg (compartments) nelusienevesln
42 o Ame 3 C 42
uugneanassmelulsuseuwtlaniwaaunuazeonimaznguiiaeaniely
a\ 1 =) 4
Tsa5euilasssua Wy Usuasvesvearaluensaa (Extra cellular fluid) 1w
1 dy A a) d‘d % 1 % =W d‘ ] 1
nauTaun@sanislulsusowidaniwaaunuazessiiauadsganiingy lauw
2 o A 4 9 v v
eanelulsaseutlasssuamalussosdu szoznaraasszozniovoans Inuu

Jd

P NN A YN NADA(P<0.05) ANURTEVDIUTNINTVDIVOIHAIUBNLEAA 7D 100
4

(% o % (% =W 1

a | H @ 1 %} 1 ]
alansuimindrvesIauululsaSsulaniiaaunvuazoosuiniarganiiue 1y

u

o 4 =)

uanaNesNlisdnyneananasaszerm Inun aulsuiasvesveavad

Jd A 1

J 1 d' 1 v @ a Y] g}/
neluraa (Intra cellular fluid) IA8AUNAIADAITAINTOAD 100 N 1ansu TAUUNG 2

o w aa

NEUAADAITLEZURINMI IHUN Anuuana1eny Lifitednynieana

1]

U d -
FETAUANMUNTHYR RN (Na'), Tnunaiden (K) uaz aalsa (C1) luw

A

] d' c:; Gl a\ Y] ] ?,' c:

amnvedaungnuaniiaaamalulsuseuitlaninaannuazessimaziaes
A a\ Y £% t%
melulsaseuitlasssuamluszazay szaznals nazszazMevaInN AUy (M1
Nn8)
2 A A A A A AA o '

ms@es lauunelululsusenilasssuaviie IsaEaulaniwaaunuaz oo
%} 1 1 [ Y 9 4 -
i litinaneszauaNnuvuTuved Ta@ey (Na), Tnunamen (K) uazaas 15a (CI

1 ?:IJ 9 Y Y
Tunanaiivelavugnway Naluszesay szeznaaazszezMevaIns lHuy

dnsimslvavesdeagaeninun  onnimsnasihuamezaulsznevluninm Ty
d' : A a d'd Y] v :’ ; A
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4 d’ ds} a d.d U U = %} 1 1 d' dgj
unves Inuuipeamelulsusouianive  dinaliszaugeningu Tauuibes
1 =S o o [*% U Q'J 90) 1 d' dy
Tulsusousssumedlitisdinn (P<0.05) oasimsnaniunlungulauuibes
A a\ d‘d [ ] %:I = | d‘ ] [ :31
melulsaseutlaninaaunuazesuihnuaunasganngu Iauu@eaniesly
" d' 2’, 9 Y
Tsaeudlasssuan mastszana 11% naluszezduuazszeznaauoans iy
4 Y Y Y % @ %’ 9 g’/ 1
Wergszezmenuesms iy 6aIMInanivuy 912aaadInNIzezAY N9 2 Ngu
LK% %’ d' dy A 1 dy = a
uaoasimMyaaunved launnmeslulssGoulungulaunnesnelulsusowila
d'd v 1 %,’ = | d' 9 1 ] qy a\
niWaauruazesnhlANdeanal(7%) dosningulaunaesmelulsusouila
555UA(17%)
1 3 ,:5 o Yy 9 w Y Y
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~ ¥ Yy 9 P 7 2 2 H
Tdsauluiuy  anuuduveavan laa uazosyuaueaudanaviualuiinuylu
Y 1 g},} 1 P~ | 1 1 % g}/
unvesngulauuny 2 ngu  aziin luuananunsluszezdu szoznataay
9 9 1 4 s I~ ] ]
srgzMeuoIms iUy aaudesmuduoade lusau Tvaiuun luszeenaraveans
=S 1

Y a2 A A A o ' ¥ ' ~
Trunvedlauunmesnelulsasowmilaninaaunuazesstin - szimganinazl

] v 9
WedAgyneana (P<0.01) wesunungy IauuimedluTsauTeusssua

% Yy v A \ 1 Yy Y A
szauanuINIHlaeanns (A), anuuanmMasTrINANMINTHReAAIaY
A ° ' ° v d 5 d ' o . .
[9ARINNABINIHN (A-V) uazdadiuesidunlasneatiuaves acetic acid

. . v v v
uaz B-Hydroxybutyric Acid THszezAy 5zaznae tazszazme voamsiviuy lu

A a A a a Y v Z d'
Taungnwanlulsauseuilanazlsausewilamduiaannuazesari (M13199 10)

v v Y v
naramsane e @159 10 wunTauuipeslulsasswilaniwaaunu
%} d’ ,i’ A Y L=} 1 [
azoeatiuay Iauun@odlulsasousssua  aavaszezms Uy lHads Al
ANMUTUIUVDY acetate TUIADALAT AIANTULANAINTEHINANNTUTUUDIUTOALA
o 1 ] ] 9 [} ] 9
ez MA-v)  lunwuanuuenae  ualuszeznaiaueams iun  dadiums e
o 9 = y A 2 AL A A A o
acetate LAY ONT1NT 1Y acetate V1 1wy u I Iauunaealu Isasouwalaniine
, y
AUNUAZDDIUN
ti'g A A AA o 1 Qo} = [y Y 9
Tauvnasalulsusoulaniwaaunuaz o011z iszaua MU NIUUDY

oA o 1 a4 A
B-hydroxybutyrate lunanguuaaaasin launnmeslu lsuseusssuar luss oy
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2 v o W aa 1

9y 9 ! 9 Y
Auvoans Iruuua lulidedrgnuada  diuluszeznataazszeziovosns1d
wn liuanananueglivedAnmeana  AInuIAnANIZHINANT LUV
o o 9 v Y
oAUz (A-V)dAdIumsls  B- hydroxybutyrate Uae 8ATINT LT B-
1 % C’l}l 1 d' dy = a d‘d % ]
hydroxybutyrate Iagaoninuuyedlauund 2 ngunmedlulsuFoudlaninaauny
%} d‘ :31 A ] 1 (% g’/
azooei waz IauuimedlulsaSeusssua luuanarenunsluscesnalaasssey

Mevoams 19Uy (@13199 10)

% Yy v A \l v Yy Y IS
szauanuINIHl@eanas (A), anuuanmIsEHIeANMINTHlaeAAIEaY
A o 1 o v 1\ ¢ & d 1 4 [ Y
1a9AR1INABIYTHN (A-V) nazdaaudesidunlaaneniinum tazon1mslsves

. . y y v
glucose 1182 Triglycerides 1M5z8zAY Szazna1e tazszazMeveamsivivalulauy

gnwauﬁu‘haa’%‘auﬁ]mmﬂsaﬁam’?]ma'%uﬁ’ﬂammmm (M5197 11)
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Y v ' ' ' Y v
F2YLMNYVDINT IHUN mmmgmﬂmaiz‘wawmmmmummgﬁammmazm (A-V)
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nazdadiumslyng Iaa lasasuiuuves lnuuni@esmelulsaseunlaniiaay
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Wuazeou azlimdiniingulauu@einielulsasewilasssuaedsiiodinny
NaAdA (P<0.05)

= . . ) 1 A4 A4 A A Aa

Tumsana triglyceride WU Iaunn@esnaesanelulsusowilanil

Y] 1 % d'cgl A a = J [y Yy 9

Winauruazesuiwaziaeanelulsausowdasssuan lulinanessaunnuudu
. . ' ' J 1 Yy 9

VY triglyceride IUNAFUUADALAY AIANULANANITEHINANNUTUTUVOUTOA

LALLAYA (A-V) daaiumsld triglyceride 1azdaI1MIle triglyceride lAgaol
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i lungu TauugNHANNITEINAY ANDATZEZYBINS THUY
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[ Yy Y =) 1\l \J Y k% A
szauaNUUNtUlaeANAY (A), ANNIANMIIIEHINANMTNIW]ARANAIAZ
A o 1 o YA Jd & d 1 b4 LY Y
[aeAM1INARNINUN (A-V) tazdaduesidualagaoniinuy tazdns1mMslives

. 4 Y 9
free fatty acids 1132820 Szezna1e nazszazMavaamsivunlulauugnuanly

A a\ A a a % : d'
Timamﬂﬂuaziimamﬂﬂmiuwaauagamm ™MI19N 12)

v 9y 9 A ! ! 9 9 A
srauaNuINTLlwaeauas (A), ANNUANANIEHINANNTNTL TWERoALAIaY
A o 1 % @ U S 3 o 1 %I @ 9
eamNAoNUIMY (A-V) uazdadiuledibud lagaeuiiiuyg 1azensIns 1y

. Y 9 Y
Y94 Free fatty acids TUszezaU F2ewnaly uazszezMevedns inunlulauy
anwaululsuseuilavas IsuseudlamSuiaaunuazassin  lunuanuuanag

o w an

pg NI IAYN IR

Y] d
5TAUANMANTIUYDI3051MU Thyroxin (T,) Cortisol #taz Insulin like growth factor-I
aGF-n Tulaungnwaniidasmelulsauseuilaniiaaunuazossrimaz@aamely

A o\ %4 % 4 d'
iiﬁ!ﬁ@ﬂ!ﬂﬂﬁﬁiﬂﬂﬂﬂi%ﬂ%ﬂu naN !!a$§$ﬂ$ﬂ1£ﬂ]@\‘iﬂ1ﬂﬂuu (M319N 13)

dy = a d‘d [ ] %’ A a\
ﬂ"lil,afNIﬂL!lJﬂTEJGlL!Iiﬁli@utﬂﬂT]iJWﬂﬁMWUﬁ%@@QU']LLﬁ%Ii\ui@urﬂﬂ
1 1 ] Yy 9 J . . . .
53501 1NTNE ADTLAVANUANTUVDIFDS 11 Thyroxin (T4)’ Cortisol (10 Insulin like
Y
growth factor-I “luwammmmTﬂuugﬂwﬁumimzﬂzﬁu ISYSNAN Llﬁgigﬂgﬁ}']ﬂ"ll@ﬂ

Y
AREANZATEY
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MINN 3 uaasAmasvesgunglindounszizude (Dry bulb temperature)
9
a =~ [ v J
qmﬁgmnﬂﬁ’auﬂmﬂmﬂaﬂ (Wet bulb temperature) ANVFUTUNNT (Relative
humidity) 71 13a11/523090 14.00 1. vag 8as1mMsmely sasimsduvestizlavesla

= = = (%3 9(;
wumelulsausoudanaz Isaseulads unaanazoodiin

" - Tsasouila Tsaseuilavs la'
Tsei5euila

4

v o y
NAaNaYeDeyl  + Neanazesdin

Dry bulb tem. (°C) 340105  31.5%05 P<0.001
Wet bulb tem. (°C) 267108 2511023 P<0.01
Relative humidity (%) 56.815.8 58.515.0 NS

THI (%) 84.810.8 81.7%0.5 P<0.001
Rectal temperature (°C) 38.9710.3 38.910.2 NS
Respiratory rate (breaths/min) ~ 55 123 47 4 NS
Heart rate ( beats/min.) 72+ 14 84115 NS

Y
P-value' 138UMVNAVDIAINNUUANAWNNIADATZHINIMIAL Inuugnman Ty

a a A ) o 9 .
Tsa5outlauaz IseSoutlaasuinanaz 009119 unpaired t-test
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A d’l A a a o Y 0 o
M3 4 uaawavesmsiaod Iauugnraululsauseuilauas IsaSoudlaunaauazeoninesnsins
a Y 1w o a o 3 v o Y H
AuoIIIRIao IU(DMI) sasimsnuiaeiu (WI) uazihminga BW) luszezdu (Early Lactation)

szoznans (Mid Lactation) uagszezine (Late Lactation) veans1vuu

Tse5owila Tseseudlavs Wa'
Tsai5ouila ) ’ 3 ;
FNAANATDOIUN FNAAUASDOIU
DMI Early lactation 47320 8.811.5 P<0.01
(kg DM/d)  Mid lactation 6.511.5 8.611.2 P<0.05
Late lactation 7.710.5 74%1.0 NS
Wi Early lactation ~ 66.616.2 74.3%5.9 NS
(L/d) Mid lactation  67.614.5 7204438 NS
Late lactation 69.27%3.1 68.115.0 NS
BW Early lactation 345138 37917 NS
(kg) Mid lactation 372420 388144 NS
Late lactation 391135 435147 NS

Y
P-value' 5ouINoUHAVRIMANULANANNNEDAIZHINMTERe IauugnrayuTsusewila

Y
naz Tseseutlaeiunnanarenatin ]y unpaired t-test
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= ' A ' . R
M1319n5  Psnasveanaraunazllsneaaea A1 hematocritluIAuuganan Ndeanglu

A A ) %} 1 A
Tsaseunlamsunaavazeonimaz@esnelulsasouilaluszozdu  szoznan  uazszey

Meveams 1¥uu
Tsasewdavs
Tsasewla
Tse5ouitla 5 , e+ vinauazens
+vinanazena
iy
Hematocrit Early lactation 24.615.1 241127 NS
(%) Mid lactation 23.0%1.5 228%12 NS
Late lactation 23.014.38 223155 NS
Plasma volume Early lactation 18.812.4 17.5 147 NS
®) Mid lactation 18.630.9 213138 NS
Late lactation 19.8%1.4 233129 P<0.05
Plasma volume Early lactation 5.510.5 4.6%1.2 NS
(L/100kg) Mid lactation 5.010.4 5.510.4 NS
Late lactation 5.110.3 5.410.8 NS
Blood volume Early lactation 25.114.5 23.2%6.7 NS
(L) Mid lactation 243111 27.514.9 NS
Late lactation 25.7%15 29.614.1 NS
Blood volume Early lactation 7.310.8 6.1%1.7 NS
(L/100kg) Mid lactation 6.610.6 7.120.5 NS
Late lactation 6.610.4 6.810.7 NS
Plasma Osmolality ~Early Lactation 2743%11.6 275.314.0 NS
(mOsm/kgH,0)  Mid lactation 267.5 X11.1 280.3%1.5 NS
Late lactation 277.1£5.8 282.012.3 NS

1 = 1 1 aa ! dy A a
P-value L‘LEEJ‘]JL‘VIEJ‘]JNﬁ“]JE’NﬂTﬂ’J"IIJLmﬂG]NVINﬁﬂ@izﬁ’JNfﬂiLaEJQIﬂUﬁJQﬂWﬁiJiHIiQLi@HL‘]J@

a S % 30’ .
paglsaisoudaaiuinanazoed1in 14 unpaired t-test
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$ v 4 1 Q %)}
MINN 6 uaaafSunasveuinmnanuanelusme (TBW) 8as1mMsnyuieuyail(WTo)

A . a a2 A
ANATIINIVDIRT tritiated waterlunSTInIW (T 12) TuTauugnuaviibesnielulsason

A X A a A Aa o ¥ v 9
Lﬂ@llaglaﬂQﬂ181uT§Q!5QULﬂﬂmlﬁquﬂauagﬂaqu’ﬂujgﬂgﬁu JLYLNAN  LASIZYSNIYUDN

M3l
Tse5ouila Tsea5ouilavs wa'
Tsa5ouila 3 y 5 y
+ NAQAUATLOOIUT + NAAUATLDDIUN

TBW Early lactation  260.8323.1 283.0136.7 NS
®) Mid lactation 262.7125.4 273.1138.6 NS
Late lactation 268.5149.7 284.1139.2 NS
TBW Early lactation ~ 75.613.0 74.518.3 NS
(L/100kg) Mid lactation 70.5%3.7 70.2%3 .4 NS
Late lactation 70.815.4 64.818.7 NS
WTO Early lactation ~ 68.2123.4 90.1123.0 NS
(L/day)  Mid lactation 7174282 86.7%19.1 NS
Late lactation 77.9120.8 5531147 NS
T % Early lactation ~ 2.8%0.8 227403 NS
(day) Mid lactation 2.710.7 22103 NS
Late lactation 2.510.6 3.7t1.1 NS

Y
P-value' 58uIMoUHAVRIMANUIANANNNEDATZHINMIEs Iauugnrayulsusewila

Y
vaz TseFeutlaeiunaanarenatinly unpaired t-test
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M131917 YSinasveanaiuenwad (ECF) 15uasvearadinelumaa (ICF) Tulauugnway

d'dy =\ a dy A a ~ a ) ?,' Y
Maganelulsaseuilavaziaeanelulsaseuilanasuneanazeosatinluszezay  szey

AAN LazIZEIeUR I3 1 UL

T5950udln Tsa5ouilavs dla'
Tsai5owila 3 y 3 y
+ NAAUATLOOIUT + NAAUATDDIUN
ECF Early lactation ~ 90.81+4.3 109.0£8.7 P<0.01
L) Mid lactation 100.0£12.0 120.3%11.6 P<0.05
Late lactation 100.2%11.9 120.9%15.6 P<0.05
ECF Early lactation ~ 26.513.5 28.712.4 NS
(L/100 kg)  Mid lactation 269133 31.1%1.5 NS
Late lactation 25.713.4 28.1%5.2 NS
ICF Early lactation ~ 170.14252  174.0£38.9 NS
L) Mid lactation 162.6130.7  152.8130.2 NS
Late lactation 168.3145.8 163.2130.0 NS
ICF Early lactation  49.142.9 45.719.4 NS
(L/100kg)  Mid lactation 43.616.7 392148 NS
Late lactation 44.118.8 36.614.5 NS

1 = ' ' aa ' 2 A A
P-value 1/381NBVNAVDIAIANUUANANNNADATZHINIMI@Re TaungnrauluTsaGewila

Y
vaz Tseseutlaeiunaanarenatin 1y unpaired t-test
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~ ' A Y Y 9 A + a + 7
M13190 8 LAAIARABVBITTAUANUT NI YR TaRen (Na), Tnunadey (K) waznas'lsa
1) lesoulunarasinluszezdy (Early Lactation) 5¥#2na1e (Mid Lactation) Hag3zesing

Y
(Late Lactation) ¥09ms 19uu ves Inuugnrau@eslulsuseuilanas Tsusoudamunaay

20041
Tsasewtla Tsuseudlavs ia'
Tsa5ouitla ) y 5 y
+NAaNazeoIll  +HAaNazeedi
Na' Early lactation 138t 5 13910.8 NS
(mEq/L) Mid lactation 139 £5 139£1.5 NS
Late lactation 140t 4 139t 0.6 NS
K’ Early lactation 4.3 0.3 48102 NS
(mEq/L) Mid lactation 4.610.3 48103 NS
Late lactation 45102 46103 NS
Cl Early lactation 1015 99138 NS
(mEq/L) Mid lactation 99+ 2 10214 NS
Late lactation 101t 4 10213 NS

1 = 1 1 aa ' dy A a
P-value L”LGEJ”UL‘VIEJ‘IJNﬁ‘l]@\iﬂWﬂ’ﬂmLﬁﬂ@]N‘V]Nﬁﬂ@igﬁ’JNﬂﬁLaﬂQIﬂuNQﬂWﬁujuTﬁ%ﬁﬂulﬂﬂ

Y
naglsaisoudaaiuinanazoedtin 14 unpaired t-test
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d’ dy A a A a a [y
M1319N 9 uaaswaveamsiaed lauugnuanlulsusoudlauas IsauseutlamSuinanazons
Y 1 % L %)} L Q'J %)} 1 %}J
11 #evA31NT IMaveudeagaeuiiuy sasimnaniuy uazarulszneuluimy veeln
ungnuavvae Iiuuluszezdu (Barly Lactation) 53820219 (Mid Lactation) 11825389110 (Late

Lactation) Y0301 1513

Tse5owila Tseseudlavs Wa'
Tsa5ouila 3 y 3 ]
+ NANASDDIUN + NAQANASDDINU

Mammary  Early lactation ~ 2642.71912.9  2996.11585.1 NS
blood flow  Mid lactation 2066.71625.4  2325.6%329.7 NS

(ml/min) [ ate lactation  1879.714389.7  2728.71436.5 P<0.05
Milk Yield  Early lactation 10.513.2 12.4%3.2 NS
(kg/day) Mid lactation 8.712.7 11.513.4 NS
Late lactation 82127 8.913.7 NS
Fat Early lactation 3.7%0.7 3.2%1.0 NS
(gm%)  Mid lactation 44111 4.1%1.6 NS
Late lactation 45%1.0 45%13 NS
Protein Early lactation 3.310.3 3.510.3 NS
(gm%)  Mid lactation 3.8%0.6 4.1%0.4 NS
Late lactation 43105 44103 NS
Lactose Early lactation 4.7%0.4 5.010.2 NS
(gm%)  Mid lactation 4.8%0.3 4.97%0.1 NS
Late lactation 4.7%0.1 4.410.5 NS
Total Solid  Early lactation 10.91%£1.17 11.92£1.00 NS
(gm%)  Mid lactation 12.16%1.25 13.57%£1.93 NS
Late lactation 13.06X1.11 13.52F1.28 NS
Early lactation 7.7910.57 8.3510.45 NS

Solid not fat 1.4 jactation 8.3210.53 9.1410.17 P<0.01
(8m%) | e lactation 8.541 0.56 8.9910.31 NS

1 = 1 1 aa ! dy A a
P-value L‘LEEJ‘]JL‘VIEJ‘]JNﬁ“]JE’NﬂTﬂ’J"IIJLmﬂG]NVINﬁﬂ@izﬁ’JNfﬂiLaEJQIﬂUﬁJQﬂWﬁ?JiHIiQLi@HL‘]Jﬂ

a = % aol .
uagsaiseudlaeuinanaze091in 1y unpaired t-test
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= Y Y 9 A ' ' Yy 9 A A o
A1519N 10 'imumummmuqlumom!m (A), ﬂ:nmmﬂmﬁz‘ﬁanmmmmu“lmaa@meazmaﬂm (A-V)

o s L P ' 2
uazﬁﬂmuLﬂaiwuﬁiﬂamumumm acetic acid Ua% B-Hydroxybutyric Acid Eluﬁxaza?fu ISYSNAN LAY

4
szozevesnms iy TulaungowaululsuSeudlanaz IsuSeudladivinanazeah

Tsaiseuila

Tsaiseuila

Tsaisouilavs

+Wnavazeoan e+ iy

A(mg/L) 42.918.0 26.018.1 NS
A-V(mg/L) 337188 20.518.6 NS
Early lactation
% Extraction 75.518.5 77.217.9 NS
Uptake(mg/min)  750.61331.9  470.11257.0 NS
A(mg/L) 303126 41.1x 6.4 NS
Acetic Acid A-V(mg/L) 22.612.6 332125 NS
Mid lactation
% Extraction 747%7.6 81.416.4 NS
Uptake(mg/min)  372.6+162.3  592.0165.6 NS
A(mg/L) 45.614.7 373183 NS
A-V(mg/L) 34.4%73 27.718.3 NS
Late lactation
% Extraction 74.9110.4 73.618.2 NS
Uptake(mg/min) ~ 550.71149.2  577.11248.9 NS
A(mM/L) 0.8910.19 0.6410.14 NS
A-V(mM/L) 0.3310.14 0.2210.05 NS
Early lactation
% Extraction 37.0t14.8 34.716.1 NS
B-Hydroxybutyic Uptake(uM/min) ~ 748.41408.5  500.71212.7 NS
Acid A(mM/L) 0.8110.23 0.92+0.25 NS
A-V(mM/L) 0.27%0.12 0.3510.08 NS
Mid lactation
% Extraction 32.917.6 39.9116.2 NS
Uptake(uM/min) ~ 416.11144.3 611.6192.2 NS
A(mM/L) 0.9510.32 0.7910.18 NS
A-V(mM/L) 0.3510.09 0.2210.14 NS
Late lactation
% Extraction 38.7t11.9 26.9112.9 NS
Uptake(uM/min)  571.61194.9  479.3%351.6 NS

1 a ' ' aa ' X A = A
P-value' 1f38uINsuMav0IMIANNUANA NN NADATZHINMSRe IaungnrauTuTsaGoudlauas Tsusou

a a o 90’ 9 .
Weaasunaauazeoad1 1% unpaired t-test
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A Y Yy 9 A ' ' Y 9 A A o
ANTNWN_11 'imm’nmmmuqlum@m!m (A), ﬂ:nmmﬂmNizmwmmwmuiumammmazmaﬂmmn

' H o s 2 ' 2
ADUUTIUY (A-V) Llﬁﬁfﬁﬂﬁiulﬂ@iL%uﬁiﬂﬂﬂ'ﬂﬂu?uu V99 glucose 4ae Triglycerides 1ui$ﬂ$ﬁu I2UTNAN

uazszezihevesnts uuluTauugawauluTssSeudlanaz Isusouilaasuwaauaz oo

. TaaFouidla  "Msudeudlavs
T5aiseuia 5 P
+Waauavesqun (a+sinay
A(mg/L) 60.91 3.9 64.4% 152 NS
A-V(mg/L) 141173 12.918.5 NS
Early lactation
% Extraction 2341126 18.7%7.5 NS
Uptake(mg/min) 321.1%173.7 306.51268.3 NS
A(mg/L) 60.1F 4.8 5821 8.0 NS
A-V(mg/L) 8.512.1 8.612.6 NS
Mid lactation
Glucose % Extraction 13.612.9 147141 NS
Uptake(mg/min) 133.8142.1 151.3140.6 NS
A(mg/L) 63.6%2.7 65.6110.8 NS
A-V(mg/L) 13.113.9 8.212.8 P<0.05
Late lactation
% Extraction 20.616.6 12.614.2 P<0.05
Uptake(mg/min) 210.6166.5 165.8159.7 NS
A(mg/L) 1331 8.7 16.1 7.1 NS
A-V(mg/L) 3314 5136 NS
Early lactation
% Extraction 33.8£19.7 36.0126.2 NS
Uptake(mg/min) 75.6135.9 106.1164.1 NS
Triglycerides A(mg/L) 182179 1451103 NS
A-V(mg/L) 3.810.7 3.9t 43 NS
Mid lactation
% Extraction 24.6112.7 243196 NS
Uptake(mg/min) 62.8126.9 69.5170.9 NS
A(mg/L) 16.61 12.1 23.5119.1 NS
A-V(mg/L) 43125 9.8t 12.4 NS
Late lactation
% Extraction 283144 3631 18.6 NS
Uptake(mg/min) 65.4128.6 178.1£179.5 NS

1 a ' ' aa ' X A = A
P-value' 1f38UINsuMav0IMIANNUANA NN NADATZHINMIBe IaungnranTuTsasoudlauas T5ausou

9
A A o e qu .
Waasunaauazeails unpaired t-test



33

N Y Yy 9 A ' ' Y 9 A A o
ANTNN_12 'imummmmuqlum@mmq (A), ﬂ:nmmﬂmﬂizmnmmwmuiumammmazmaﬂmmﬂ
' H o s3I o ' H . v
ADUUIUY (A-V) uazﬁﬂmmﬂaswuﬂﬂﬂmumuu V03 Free fatty acids 1“5388@1& JTYSNAN HUASITSYS

meveans ItuwluTauugnranlulsuSoudlauaz TsuSoudlamiminanazoeni

. - Tsasoudla  Tsadoudavs
Tsasouila . Yoo
+Yinauazonail e inay
A(mg/L) 2.6310.74 3.50%1.53 NS
A-V(mg/L) -0.7510.36 0.6010.74 NS
Early lactation

% Extraction -32.7421.3 13.7£10.9 NS

Uptake(mg/min) -15.817.6 11.92%+13.76 NS

A(mg/L) 3.05£0.79 328t042 NS

A-V(mg/L) -1.11%1.65 0.1910.59 NS

. Mid lactation

Free fatty acids % Extraction 34.8+48.7 3.9+17.4 NS

Uptake(mg/min) -13.1619.85 433%11.52 NS

A(mg/L) 2.551+0.33 3.0210.65 NS

A-V(mg/L) -0.8610.64 -0.4410.11 NS
Late lactation

% Extraction -32.3121.5 -14.712.5 NS

Uptake(mg/min) -1591F1456  -8.9112.57 NS

1 a ' ' aa ' X A a A
P-value L’lﬁiﬂ’ﬂlfﬂﬂ’ﬂNa"llﬂﬂﬂ']ﬂ'\]'muﬁﬂGI'N‘VINﬁi‘l@]igﬂ’JNﬂﬁmfNIﬂuiJgﬂN’diJGlLlIi\i!iﬂulﬂﬂuagiiﬁﬁﬂu

v
Aaainanazooir 1y unpaired t-test
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A dy = a A a a o %,}
MINAI3  udaanaveInsiaed lauugnranlulsaSoutlanas Tsuseuilawdunaay leii
1 @ J
ApszAUANMTNTUVDIFS Tuu Thyroxin (T,) Cortisol @ Insulin like growth factor-I Tu

JLozAU (Early Lactation) 52820019 (Mid Lactation) HALTLETNY (Late Lactation) U943 I

Huy
TseGoudla  Tsasewdavsiia'
Tse5ouila y y
+imanlorh  +sieawnlenn

T, Early lactation 9.6712.46  12.7914.00 NS

(pg/d) Mid lactation 9.95F1.58  13.87%7.12 NS

Late lactation 9.4610.54  14.8017.14 NS

Cortisol Early lactation 2.53 1.58 2.07%0.72 NS

(pg/dn) Mid lactation 2.3510.99 2.2010.54 NS

Late lactation 1.8211.32 2.59%1.15 NS

IGF-I Early lactation — 127.6£70.9 110.8£66.9 NS

(ng/ml) Mid lactation 121.4%57.5 135.2143.6 NS

Late lactation 141.5%63.8 148.3152.8 NS

Y
P-value' 5ouIMouHavRIMANNLANANNNEDATZHINM TR Iauugnraulsusewila

Y
vaz Tseseudlaasurinau 1o1i 149 unpaired t-test
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