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Abstract

The present study was to evaluate the the effects of misty-fan cooling and
supplementation of rbST on milk production in relation to the mechanism responsible
for the control of the mammary function in both intramammary factor and
extramammary factors were performed in crossbred 87.5% Holstein cows.
Primiparous cows were used for experiments. Cows in each experiment were divided
into two groups and assigned under the normal shaded barn (NS) as non-cooled cows
and shaded barn with misty-fan cooling (MF) as cooled cows. The NS barn was
separated from MF barn by longed metal sheet wall from floor to roof. Each cow was
injected subcutaneously with 500 mg of rbST in every 14 days for 3 consecutive
doses in each stage of lactation (early, mid and late lactation). Cows were fed the
same total mix ration ad libitum and water was freely offered. The experimental
results demonstrated that an application of MF cooling could reduce ambient
temperature (AT) and temperature humidity index (THI). A low respiratory rate (RR)
and rectal temperature (RT) were occurred in cooled cows. Milk yield significantly
increased in cows treated with rbST in each stage of lactation. Increases in mammary
blood flow accompanied with increases in total body water (TBW), extracellular fluid
(ECF), blood volume (BV) and plasma volume (PV) in both cooled and non-cooled
cows receiving rbST in each stages of lactation. Cows were housed under MF cooling
could reduce the negative effect of high temperatures on digestive function via an
increase in the digesta passage rate resulting in an increase in feed intake. An increase
in dry matter intake (DMI) in response to both cooling system and rbST
supplementation would be partly attributed to an increase in rumen fermentation with
increases in VFA, NH3N and microbial protein. It was also found that an increase in
water intake accompanying with an increase in DMI was apparent in rbST-
supplemented cows under misty-fan cooling. An increase in gut water and liquid
outflow rate from the rumen were apparent in rbST supplemented cows. The effect of
MF cooling influenced to an increase in net water transfer through the ruminal wall.
The rbST-supplemented cows under MF barn also showed a high level of water
absorption through ruminal wall. These changes would be in part accounted for an

increase in total body water (TBW). The present results indicate that the rbST exerts



its galactopoietic action, in part, through changes in body fluids associated with
increased in gut water regulation and rumen function, which would be the
consequence in distribution of nutrients to the mammary gland and for
thermoregulatory mechanisms.

The study of renal function in both cooled and non-cooled cows whether
supplemental rbST or not showed no significant changes in renal hemodynamics.
There were decreases in the rate of urine flow, urinary electrolytes excretion and
osmolar clearance in both cooled and non-cooled cows supplementation with rbST.
During supplemental rbST in both cooled and non-cooled cows, a marked increase in
plasma insulin like growth factor (IGF-I) coincided with an increase in the plasma
aldosterone level, while there were no changes in plasma cortisol and vasopressin
concentrations in all stages of lactation. The plasma thyroxine (T4) concentration was
significantly decreased during early lactation. The lithium clearance study revealed
the increases in sodium ion and water reabsorption in renal proximal tubule. The
stimulatory effects of rbST on body fluid expansion could be in part stimulate sodium
and water reabsorption in renal proximal tubule by mediated via increases in plasma
levels of aldosterone and IGF-1 which may involve a stimulation of renin-
angiotensin-aldosterone (RAAS) system, but not for vasopressin. The haematological
and plasma biochemical values for systemic health monitoring during rbST
supplementation in both cooled and non-cooled cows showed no significant changes
and being within normal physiological limits. An antioxidative component, the SH
residue concentration in the plasma, and the oxidation products of polyunsaturated
lipid, (TBARS concentration) of both cooled and cooled cows showed no changes
during periods of rbST supplementation. The ascorbic acid concentrations,
antioxidative component in plasma, were not affected during rbST supplementation,
but the ascorbic acid concentrations in plasma of cooled cows were significantly
lower than those of non-cooled cows.

Milk yield of both cooled and non-cooled cows without rbST decreased as
lactation advanced to late lactation. The mean arterial plasma concentrations for
glucose, acetate, -hydroxybutyrate and triacylglycerol were unchanged, while the
mean arterial plasma concentrations of free fatty acid increased both cooled and non-
cooled cows supplemental rbST. The net mammary glucose and triacylglycerol

uptakes of cows in both groups markedly increased in mid and late stages of lactation,



while no significant changes of the arteriovenous differences (A-V differences) and
mammary extraction across the mammary gland were apparent throughout lactation in
both cooled and non-cooled cows supplemental rbST. No significant changes in the
A-V differences, mammary extraction and mammary uptake for acetate, [-
hydroxybutyrate were apparent during rbST supplementation in both cooled and non-
cooled cows. Glucose turnover rates were not significant different between cooled
and non-cooled cows whether supplemental rbST or not. The glucose taken up by the
mammary gland of both non-cooled and cooled cows increased flux through the
lactose synthesis and the pentose cycle pathway with significant increases in NADPH
formation for fatty acid synthesis during rbST supplementation. The utilization of
glucose carbon incorporation into milk appeared to increase in milk lactose and milk
triacylglycerol of both cooled and non-cooled cows supplemental rbST during early
and mid lactation but not for milk citrate as lactation advances. The proportion of
glucose was metabolized less for lactose synthesis, but metabolized more via the
Embden-Meyerhof pathway and the tricarboxylic acid cycle as lactation advances
whether supplemental rbST or not.

These results can conclude that an increase in milk production by the effect of
rbST supplementation to cows housed either in NS or MF barns is mediated primarily
through body fluid volume expansion and secondary increased MBF to the mammary
gland for distribution of nutrients for milk synthesis. Local changes for biosynthetic
capacity within the mammary gland would be a factor in identification of the
utilization of substrates in the rate of decline in milk yield with advancing lactation in

both cooled and non-cooled cows whether supplemental rbST or not.
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