CHAPTER 11

MATERIALS AND METHODS

Animals and management

5% Holstein cattle were used in the
experiment. They were divid av-"‘ ammals each. All animals were

housed in tie stall type

anc open sides. Animals in each
group were fed with as the source of roughage

throughout the experimer '. ' -ind 'i J edan average of a 4 kg/day of

ure (7kg/day) to maintain a

moderate body conditic | J 2 e ; e ¢hemical composition of feeds
is presented in Table 1. Jhe faxi .7 amtemperat \ il the shed at noon was 3411°C
and the minimum temperaturéd ft<righ 631°C. The relative humidity was

68112%. Food was giver about 06.00 h and 17.00 h when

animals were milked vii'"'—'—""-'?'—'*-"‘ "—‘_'""_: nifake.
Experimental procedures,.,
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Ammals were random divided into contgel (n = 5) and experimental (n = 5)
woup NP QI bedobld SR I RLAN L. cach v,
consistin?g of the pretreatment period (45 days postpartum), and treatment periods of
105 days postpartum (early lactation). In the treatment period, animals in the
experimental group were biweekly injected subcutaneously until the end of experiment
with 500 mg of recombinant bovine somatotropin (rbST) suspended in 792 mg of a
prolonged-release formulation in sesame oil (POSILAC, Monsato, USA) at day 60 of

lactation, while animals in the control group were biweekly injected subcutancously



with 800 mg of sterile sesame oil without rbST as placebo. An injection was

administered at postscapular.

Table 1: Chemical composition of feed components (% on dry matter basis).

Particulars Urea-treated rice Concentrate

Dry matter 894
Crude protein 172
Acid detergent fibre / 20.7
Neutral detergent fibre 28.4

Concentrate formulation: fig ¢ of soy bean meal 26.3 kg, cotton

seed 37 kg, cassava 28.5 kg, gi€e brz ca ium phosphate 1.5 kg, sodium

bicarbonate 1.1 kg, potassitiin ghilogide O ‘.‘ i

(5 kg urea dissolved in 100 wate raw). Rice straw sprayed with urea

solution was mixed thoroughly 2 onditions in a cement pit for 21 days. A

continuous supply of t &"m"——'-'_f"-.‘-—rT;TT?'“ g a two pit x 21 day system of
T )

urea treatment. After 21 G

I} }il

From ﬁ ﬁ:ﬁ?ﬂfﬂﬁﬁw ﬂ'&] ﬁﬁ'ent period, animals of

both groups wefd fed the same rat102 from before paﬁunnon throu &h the completion
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both thelconcentrate and roughage offered and refused each day. On the day of

was offered to the animals.

experiment in each period, measurements of the total body water, water turnover rate,
mammary blood flow, plasma volume and extracellular fluid were carried out. The
rate of milk secretion was recorded by hand milking in the afternoon and measurement
of mammary blood flow was carried out. In cach period of study animals were

weighed after collecting the milk sample.
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Animals preparation

On the day before the experiment in each period, two catheters (i.d. 1.0 mm,
o.d. 1.3 mm, length 45 mm) were inserted into either the left or right milk vein by
using intravenous polymer catheter (Jelco, Critikon; Johnson & Johnson, U.K.) under

local anesthesia. This was carried out on standing animal for measurement of

enous blood. The tip of the catheter was

positioned near the sigmoid i\ erit ﬂ oint at which the vein leaves the

udder. The other catheter-w ¢ ‘ﬁbout 20 cm from the first one.

The catheter for both isotope*an j erted into and ear vein under
hed W \ le heparinized normal saline and

N\

local anesthesia. All cath

were left in place during i€ ¢

Protocol of the experimen

The protocol of the experimght i j_'?_...,»;

—————]

dafoﬂasuremcnt ectlon ST day of measureqlent

f um%mmwnw@

days q
(postpaﬂumq

pretreatment treatment

* On the day of the experiment : injected tritiated water, 0.5%Evan’s blue dye and 10%NaSCN
<—> :recorded water intake 7 days consecutive on each experiment period

ﬁ : sampling period
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Determinations of water intake, total body water, water turnover and empty

body water (EBW)

An estimation the rate of water intake values of each animal in each period of

cxperiments was recorded by an averaged over seven days from weighing daily water

| %r were determined in each animal

by tritiated water dilutiondechiiues. The @ injected intravenously via the

consumption in water bowl.

ear vein with carried frec ganialvaids (RO '-s saline at a single dose of

rmined by taking blood samples

,_\‘

ater turnover measurements were

N

collected 4, 8, 20, 26, \\- subsequent to the injection
(Chaiyabutr et al., 1997) i n\ counting was achieved by the
internal standardization ecli 1? --;‘ desc d b aughan and Boling (1961). The
corrected activity of the safhpl S8 d -—-, xcre plotted on semi-logarithmic paper

against time, in houf§ a sing, and t ed activity at theoretical zero

'’ [

time of complete m v, -t ‘ ine the TOH space by the

following equation. l

onme I HEAY f;lm A1 8 L ——.
“IRIAN TN NN INGINY

The biological half-life of tritium (T1/2) was determined from the slope of the

linear regression line obtained from plot on semi-logarithmic paper of the activity of

the samples taken over the period of 3 days against time.
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The water tumover rate was calculated from the equation.

Water turnover rate (I/d) = 0.693 x TOH space

biological half-life

The total body water was calculated by using the corrected factor (1 — fraction

Empty body wa j B d d de water associated with

BW was estimated from the

//... .

ach ) animal. Two compartment
li
A7 7\\\
mdd f

Y=Ae B "M

gastrointestinal cont\,nts o
disappearance curve of G
open system model wasgiSed pley and Clark, 1972). The
exponential equation descfibifg moc el was calculated from the

equation.

Where Y = concentritic

A = plasma &% ce 180701 the plasma curve

T
tration intercept of the slow p B e plasma curve

iil m:zazz:a::aﬂmmﬂmi
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Determinations of plasma volume, extracellular fluid and plasma solids

B = plasma cornee

concentration

In each period of study, plasma volume was measured by dye dilution
technique using of Evans blue dye (T-1824) (E. Merck, Darmstadt, Germany) and
extracellular fluid volume was measured using sodium thiocyanate (NaSCN). The

injection of 20 ml of the 0.5% T-1824 (0.5 g/100 ml normal saline), and 20 ml of the
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10% NaSCN solution (10 g/100 ml normal saline) were given into the ear vein
catheter. Venous blood samples from the jugular vein were taken at 20, 30, 40 and 50
min after dye injection. The dilution of dye at zero time was determined by using semi
logarithmic concentration on time extrapolation. Biood volume was calculated from

the plasma volume and packed cell volume (PCV) from the equation.

Blood volume (1) =

intracellular ﬂu ated Dy subuacting ECF from TBW.
i g / x \\ g

Plasma osmolalig 2 freezing point depression method
\a ¢ plasma solids concentration

(Advance Osmometer mog

was determined by a refrack

Blood flo ‘VV {"g mined by measuring the

dilution of dye T- ISZEEvans plue) by a'short term c inuous infusion (Chaiyabutr
et al., 1997). ‘{j %I(W tac tant rate of 80 ml/min
into the mllk]a\(ﬁ jﬂﬁ ﬁs n,'b g :ifi]'a from downstream in
the m ? hﬁd e infusion, 10
ml of mjl aaﬁxﬁ:ﬁ mﬁ 91! ﬂﬁ n ‘a Hlstant rate into

heparinized tube. Three consecutive blood samples were taken during dye infusion.
The mammary blood flow was therefore calculated by doubling the flow measured in
one milk vein. Pack cell volume was measured after centrifugation of the blood in a

microcapiiiary tube. Mammary biood flow was calculated from the equation.



Mammary plasma flow (MPF; mi/min) = 1(C,-C,)
e —Cd

Mammary blood flow (MBF; ml/min) = MPF

1-PCV

Where [ = dye infusion rate

= conccntration of dyt

Cl
C, = concentratiopobdyeus
CA

conccentration

Determination of mamu

Blood samples wet e smilkiyvein by venipuncture with a No. 21
needie and coccygeal arteryglby sAH LG i s No. 18 needle into heparinized
iad then centrifuged at 3,000 rpm for 10

min for plasma colleciic ein and coccygeal artery

=
W of plasma metabolites.

B
i

1' )
Plas ‘ L artery were used to
B TN S A
determine the cgacentrations oi g uc:se, trig ycer:, B-hyuroxybu‘tfate, and acetaie.
AWIANNIUNNTINE 1A E

Determinations of the plasma glucose concentration, mammary arterio—venous

were kept at —20°C ¥
|

difference, mammary exiraction ratio and uptake of giucose

The plasma glucose concentration was assayed by colorimetric method using
enzymatic oxidation in the presence of glucose oxidase. The formed hydrogen
peroxide reacts under the catalysis of peroxidase with phenol and 4 aminophenazone
to a red—violet quinoneimine dye as an indicator. The mammary extraction ratio of

glucose was calculated by divided the arterio—venous concentration difference by the



arterial plasma glucose. Mammary uptake of glucose was calculated using mammary

plasma flow multiplied by glucose arterio—venous difference (equation 1).

Determination of the plasma triglyceride concentration, mammary arterio—

venous difference, mammary extraction ratio and uptake of triglyceride

nration was assayed by an enzymatic method

. l ')tor is the quinoncomine formed
hydrogen peroxide, 4-agunoantipyring a@‘ophenol under the catalytic

influence of peroxidase. qnot ion difference and mammary

7, \\\“‘
extraction ratio of triglycg 4

The plasma triglyceride con

d in equation 1.

Determination of \ concentration, mammary

arterio-venous differen ratic and uptake of fB-

hydroxybutyrate
The plasm hy , adagsayed using an enzymatic
. o Y
reaction in the pre - didgtnase. The arterio-venous

| T
S and mammary extraction ratis' of B-hydroxybutyrate were

calculateasdeﬁxﬁm‘ﬂﬁﬂﬂm'mﬁ
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differenfe, mammary extraction ratio and uptake of acetate

concentration differer

The plasma acetate concentration was assayed by an enzymatic method

~~

Bochringer Mannhelm). The arterio—venous concentration difference and mammary

extraction ratio of acetate were calculated as described in equation 1.
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Calculations

Equation 1

Arterio — venous concentration difference (mmol/l) = A-V
Mammary extraction ratio (%) = [(A-V)/A]x 100
Mammary uptake (umole/min) = MPF x (A - V)

A = arterial plasma metabolites concer

—

Miik collection 7 _

V = venous plasma metaboli ‘- '

) ‘\,\
- nilking \-\\ ept in formaldehyde. The
PN

50 ml of fresh milk) was kept at

Milk was coll

formalinized milk sampl

and-
LA
o 9\\
4°C for determinations of latofe;fat #nd " nesntrations.
HEEdn s - 2
Determination of milk compo 1-1-2";’-'3’
Y

Milk v"’ 1 of protein, lactose and milk fat
l |

|
i i¥
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The mifid protein concentratx.gn was analyzed using rmlkoscan

QW]Mﬂ‘iWNWl’JﬂH’]ﬁB

The milk lactose concentration was analyzed by the colorimetric method, as

as followed.

described by Tele et al.(1978). The color development was based on the combined
action of phenol, sodium hydroxide, picric acid and sodium bisulfite with lactose. The

concentrations of samples were read the optical density at wavelength 520 by

spectrophotometer.
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The milk fat concentration was measured using Gerber method. This method
was used sulphuric acid of 91 mass% and amylalcohol. The sulphuric acid oxidizes
and hydrolyzes the organic components of the fat globule protective coating the
lactalbumin fractions and the lactose. The fat was released and separated by
centrifuging whereby the addition of amyl alcohol makes the phase separated easier
and a sharp delineation is produced between the fat and the acid solution. The fat

content of the milk can be read off s!ale on the butyrometer as a mass content

in percent (gm%).
Determination of the plasm

Arterial plas etermine the plasma IGF-1

concentration by the IMMU 1L LITE analyzer is automated

chemiluminescent imm ve determination of the plasma
. " l’: . . .

IGF-1 concentration. The agSay utiized 2 aclofal murine anti-IGF-1 antibody on

,fl"#"
the solid phase-a polystyrene b d—The be as coincubated with pretreated sample
for 30 minutes n_* .after removal of unbound ‘matofial by a centrifugal wash
procedure. It was ‘incubation with alkaline
phosphatase—conjugat d polyclonal rabbit anti-IGF-1 anti cody.
ﬂuﬁ’iwﬂw%’wmm

Statistical anal§is
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All data were presented as the means + SD. Statistical significant difference
between period in the same group was determined by the student’ s paired t—test. The
student’s unpaired t—test was used to estimate the statistical significant difference

between groups.
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