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KEY WORD: MISTY-FAN COOLING / BOVINE SOMATOTROPIN /

DIGESTIVE PROCESS / CROSSBRED HOLSTEIN CATTLE / TROPICS
Wilaiporn Chanchai: EFFECTS OF MISTY-FAN COOLING ON THE
PHYSIOLOGICAL RESPONSES IN RELATION TO DIGESTIVE
PROCESS OF LACTATING CROSSBRED HOLSTEIN CATTLE
TREATED WITH BOVINE SOMATOTROPIN IN THE TROPICS. THESIS
ADVISOR: PROF. NARONGSAK CHAIYABUTR, Ph.D, THESIS
COADVISOR: PROF. SOMCHAI CHANPONGSANG, D.V.M,, 119 pp.

The investigations for the effects of misty-fan coeoling and supplemental of
rbST on physiological responses in relation to digestive process of crossbred 87.5%
Holstein gene were performed. Eighteen primiparous cows were used for four
experiments. Cows in-each experiment were divided into two groups and assigned
under the normal shaded barn (INS) 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. 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. The
marked effects of MF po-nli;l‘lg could reduce the negative effect of high temperatures
on d:g&atwt 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 supplemmtauon 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 bam also showed a high
level of water absorption through ruminal wall. These changes would be in part
accounted for an increase in total bedy water (TBW). The low level of plasma leptin
concentration accompanying with an increase in DMI were observed in rbST-
supplemented cows under MF bamn. The present results indicate that the rbST exerts
its galactopoietic action, in- part, through changes in bedy fluids asseciated with
increased in gut. water regulation and rumen function, which would be the
consequence  in -distribution ' of - nufrients ‘to ‘the mammary gland and for
thermoregulatory mechanisms. The effect of exogenous rbST on the regulation of
feed intake would play a role via a reduction of leptin secretion.

Field of Study : _
Academic Year : 2!]09
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Figure 3.1 The qpéll-xiﬂé. tie stall barn installed misty=fan coeling system (right) and
normal shaded barn (left) used in this study

The ambient temperawre at NS and MF barns were recorded using a wet and dry
bulb thermometer. The relative humidity at NS and MF barns were read by
psychometric chart d&pﬂnding on wet and 'dry "bulb temperature. Ambient
temperatures and humidity were measured during the daytime, three days before
beginning of the first injection of rbST (pre-treatment period) and three days after the
3" injection of rhST (treatment period) in each stage of Iac?ai-'tnn. Average values
were considered to be the mean values of all measurements taken throughout periods
of study. A temperature-humidity index (THI) was calculated from the average
ambient temperatuge of dry and wet bulb temperatures according to McDowell

(1972), asfollow;
THI=0.72(wh+db) +40.6
Wheie; wb.= wet bulb. temperature and db = dry bulb empegature gxpressed in.°C

Body weight (BW) of all amimals were recorded by weighing menthly throughout
experimental periods. Milk samples were collected from morning milking. The 60 mL

of milk sample was preserved with 300 plL. bronopol (2-Brom-2-nitro-1.3-propandiol)

19
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Figure 3.2 Schematic diagrams illuxtrating‘ﬁhe t_ijmg;.cuurse of the experiment in each
cow supplemented with rtbST at different stages of lactation. Pre-treat =
timed study for pre-treatment; Treat =timed study for treatment.

Determination of dfgesﬁﬁafu} and passage rate

Chromic omﬂt{{:m{)gj was used as an external indigestible marker to estimate
nutrient digextiﬁilitx‘fﬁnd;jia:ss"ﬂgé'f‘atﬁ.(ifﬂ"g&;t& in the total gastro-intestinal tract of
each cow. Cg}v'.ﬁ'asf-éivgh H] gram of Cr,03 /day containing in gelatin capsules.
Cr:05 was divided to wo portions and was given orally to animal twice a day at 06.00
and 18.00 hourfor 10 days. In determination of the diet digestibility, fecal grab
samples were collegted d.;'rec times a day from day 8 to day 10 after dosing so that
nine samples were takﬁﬁ"fcnr each cow. Nmﬂfmal samples were pooled and dried for
chemical compositions analysis. After the last dose of chromic oxide, individual fecal
grab samples were collected at 0; 4, 8, 12, 16, 20,24, 30, 36, 44, 50, 62, 68, 74, and
96 hours after dua&d The chromic oxide content of the samplé was determined by a
colorimetric. method which modified from Kimura and hhﬂariélgim The analysis of
the sample for chromic oxide content was performed, in brief, as follows; one gram of
feces sample was transferred into 100 mL volumetric flask. The 200 ul of 2.5%
sodium molybdate and. 10 ml of nitric acid were added. The solution was gently
boiled on' a hot plate for 10-15 min. The flask was removed (@ cool in room
temperature and.then added 5 mL.of 70% Perchloric acid. The solution was strongly
heated again for 10 min or until complete oxidation. The flask was removed to cool
for S'min and further heating for 2-3 min.or _th& solution.in the flask changc the color
to yellow or orange. The flask-was allowed to cool and made volume up o100 ml.
with distilled water. The solution was allowed to silica settle. The absorbance of clear
solution was read at 440 nm. The concentration of chromic oxide content in the
sample solution was determined using standard curve preparing from known amount

of chromic oxide solution (1-10 mg).

21
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shade (NS) and shade plus misty-fans cooling system (MF).
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In the present study. cows supplemented with rbST would increase in RR and
RT. These findings agree with previous reports in Bos Taurus cows treated with
rhST (Sullivan et al., 1992; Tarazon et al., 1999; Settivari et al., 2007). However, it
was noted that RT of cows in the present study (38.5-39.5°C) were mostly higher
than the normal range (38.3-38.7 °C) {or dairy cattle reported by Abeni et al. (2007).
It indicates that rbST could induce heat produgtion in crossbred lactating cows.
Although rbST-supplemented cows showed a sien of heat stress with high RR and
RT, but they also showed an-increase in DMI and milk yield when compared with

pre-supplemented period..
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Figure 8.1 Milk vield response to rbST supplementation incrossbred lactating cows
hﬂusi_ng;in- normal shade (NS) and shade plus E‘mst?*mm cooling system
(MF) during early, mid and late lactation :

In all experimental studies, the DMI of ¢ooled cows have shown to be higher
than those! of non<cooled cows by averagel.25 kg/d (14.51%) and cooled cows

rbST by average 1.68 kg/d (17.02%). The increases in DMI would make more

treated with tbST also increased DMI than those of non-cooled cows tréated with

nutrients ayailable tothe mammary gland for increase in.milk production.by average
182 ke/d (16.45%) (the pretreatment between cooled vs noncooled cows) and 2.32
ke/d (18.26%) (the rbST treatment between cooled vs noncooled cows). In the
present study, rb5T supplementation could increase milk production by an average
1.23 ke/d (13.30%) in non-cooled cows (pretreatment vs treatment) and 1.73 kg/d
(16.04%) in cooled cows (pretreatment ws treatment). These findings are in
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