DISCUSSION

The mean values of heart rate. respiratory rate and rectal body
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temperature of buffalces in nor ient temperature are similar to

the values of previous s! tr et al., 1983a; Chikamune,

1986 ). During acute tarn of changes in
cardiorespiratory stal body temperature are
similar to those g exposed to solar

radiation (Chaiyal y in the present study,
the animals were @a%pogedft it in glimatie chamber. The sensitivity
to thermal stimula \ gh in comparison to
animals exposed to st . ease’ heat lecad in animals

exposed to the sun can ba attrib uted § extraheat from radiation and

reflection from the gréund E6 the b el as the conformation

of buffale Wh:i.f..‘h. bsorb large am 3 J radiaticon.
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black melani a ﬁrgémw m low density of
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sweat gland ez e y b) when compare m.th cattle, these
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loss. Therefore, the animal would show sign of panting and high

t body conformations

respiratory frequency. The result was similar to the previous report
in buffalo and was higher than native and temperate cattles (Shafie,

1585).

A tendency of an increase in rectal body temperature of buffalcoes

in control group was consistent to the concomittant increase in diurnal



55

ambient temperature. However, the rectal temperature of buffaloes
exposed to heat showed a marked increase at the first hour of the
experimental period. Therefore, rises in body temperature was positively
correlated with the dry bulb ambient temperature (P < 0.01). This
indicates that buffaloes have a rapid response of body temperature to

environmental heat which was graatﬂr than that reported in cattle
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eas the U- C glucose
turnover rate was les ttle {Kronfeld & Raggi,

(Shafie, 1985).

The study on
glucose pool size i
1964). Glucose pool : aa was also greater than
sheep (Sano et al, 1 e turnover rate was
in the range that e al., 1979) and goat
(Chaiyabutr et al., ' that the glucose pool
size as well as glucose f both reversible and irreversible
tracers im:reas' falc %pos at for 3 h. These suggested

an increase in bodd! SBorted by a reduction of

cion. Tkm decrease of P ; may
reflect an ? ction (Exten, 1972)
which has ﬂMu m ﬁseﬂ steer (Terui,
Ish:.n p1 q in endogenous
glumsqﬁ s:@ wnmgﬂjﬁnﬂﬁﬁfﬂ:mlysm from

the liver, muscle and/or gluconeogenesis from othrer nutrient substrates.

plasma incrganic p . ssphate conce

An increase in plasma glucose concentration has also been observed in
severe heat stressed calves (Bianca & Findlay, 1962) but not in cattle
(Weldy. McDcwell.Van Scest.& Bond. 1964) and steer (Terui et al.1979)exposed
to chronic high environmental temperature.Mecrecver,the controversial results

about glucose metabolism was reported Sano and his co-worker (1979)
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which had a tendency of decrease in the glucose turnover rate of slthaep
exposed to heat at 30° C for 4 and 10 days. It has been suggested
that chronic heat exposure inhibit fmetabolic précess by depression

of Thyroid function. This cah be defined in heat acclimated.

hamster by reduction of glucose 6-phosphatase activity (Chayoth &

Cassuto, 1971, 1972) and decrease rate of gluconeogenesis (Chayoth,

1976) which can be reversed by T ntation (Cassuto, Chayoth &

Zor, 1974). However, _activity might not be

expected in acute heat stres e the time course of change

in thyroid activity d k@s at least 60 h. in
large ruminant (Yous also been reported
for no alteration of exposed to solar

radiation for 10 dayr Chanpongsang,

Pichaicharnarong, Thus, an increase .in
both 3-31-! glucose and U * rate may actually due to
the direct affect_uf hea e or an activation of
sympathetic adrenBrei :' of the level of
plasma and urina.ry‘ te onuring animal exposed
to heat has been rep-uitad in either Rigs (Barrand et al., 1981) or

e confl 4] RIS I oo 1 et

rate refer to lnrigmic effegt by incre :mg the oxygen uptake of muscle
e B IRIRIBD P DR Broe s
(Hagen & Ball. 1961) and brown adipose tissue (Joel, 1966). nﬂminiatratim
of catecholamines has been shown to increase in glucose production rate
markedly in dog (Altszuler et al., 1967; Gray et al., 1980) and man (Rizza
et al., 1979) during the first hour period. The direct actions of adrena-
line and noradrenaline have been demonstrated in vitro by increasing the
concentration of 3'5' C-AMP in many tissues (Bueding, Butcher, Hawkins,

Timm & Sutherland, 1966; Butcher, 1966; Sutherland & Robinson, 1966)
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which causes an increase in activity of glycogen phosphorylase and a
decrease in glycogen synthetase (Haugaard & Hess, 1965). These effects
will induce glycogenolysis in either skeletal muscle or liver (Svedmyr,
1965; Exton & Park, 1966). Furthermore, adrenaline has also been found
to accelerate gluconecgenesis from lactate {Campbell & Rastogi, 1966).

In the present study, there was a positive correlation between plasma
14

snse turnover rate which may indicate
0/ ent stress may attribute to

the effect on either glyeod aﬂﬂmeﬂiﬂ-

since the ppeSeni’Lé; [t shawe ' 3. 9" icant reduction of
glucose carbon recyé at a constant level of
tricarbon units orj am o lucese is not reincorporated
into glucose duringg@cut . : % A '-“ night attribute that the
process of gluconeog@fesds ng x e originally derived from
glucose was alleviated cheal ‘which the decrease in gluconeo-

genesis might be due tn-&tb" redug’ =, nrortal blooed flow during

| e

hyperventilation| {Berry—s 573 i ate of liver anoxia
R

(Exton, 1972) or ﬁ . ucﬁeogenesm which has been

demonstrated in r;l-:rr:.tlmI heat axpm hamster (Inbar, Chayoth & Cassuto,

197 s aflopled | G B e« s, .

wevar, no ava:.la.ble data wa$ obtained  n ruminant during heat exposure.
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albumin concentration in control period were in the range that reported
previously (El-Sherif & Fahmy, 1981) but lower than the values obtained
from the swamp buffalo in Australia (Canfield, Best, Fairburn, Purdie &
Gilham, 1984). After buffalces exposed to heat for one hour and thereafter,
there was an increase in total plasma protein concentration (P < 0.05).

#n increase in total protein concentration was corresponded with an
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increase in plasma albumin but not globulin resulting in a tendency of
rises in A/G ratio. Thus, change in albumin concentration had a large
role in determining total protein behavior (Senay & Christensen, 1968).
An elevation of plasma protein concentration was demonstrated recently
in buffaloes not only exposed to solar radiation (Chaiyabutr et al.,

natic chamber (Chaiyabutr et al, 1987).

1983a) but also in the contro
Chaiyabutr and his coworkers 0 Aé3 that an increase in plasma

to-codncide with an increase in

3 crema in ecolloidal
osmotic pressure and ot o

tissue space to intrafaséuls e - ‘-

{1970) demonstrated

protein concentration
plasma volume,
rom the extravascular

haat stressed man; Senay

\ n increased considerably

more than did the hema g that protein is being

r L ad 1\
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3 aat has a direct effect on
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dilatation of cutaneous cag =-’-"-"TT‘:‘ lich would be accompanied by an
P Lo

delivered into the wvasc

increase in the cdp et lascribed to an opening

up of precapilla W, ‘ ‘ sing the fluid passing

t

into the interstitrd

delivery of WP ’1 ﬁ W, 1940). However,
the controvergial result of a pa.rauel increase pankad cell velume and
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In the firesent study, no detectable changes of both plasma volume and

spacas followed by an iﬂr&asa in the rate of

packed cell volume were observed which might conceivable due to the

time course of heat exposure until plasma volume measurement was shorter
compared with the previous report by Chaiyabutr et al. (1987). The
mechanism of increase in plasma protein concentration would be due to
the activation of endogenous nitrogen catabolism (Blincoe and Brody,

1951) or due to the muscle protein breakdown. Howevers in the present
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study, neither the changes of plasma urea concentration nor the urinary
total nitrogen excretion was observed. Urea and non urea nitrogen
excretion did not change during heat exposure. Thus, the high protein
catabolism could not attribute to an increase in plasma protein concen-
tration. The negative correlation (P < 0.05) between the total plasma
protein concentration and total urinary nitrogen excretion has been

cbserved in buffalo during con iod which suggested that kidney

may play a role in requla sis of protein in ruminant.

This relationship was imal exposed to heat which
was due to high rate since plasma creatinine
concentration incrédsed le cell degeneration
(Terui et al, b was similar to the correla-
tion between plasms: urinary non urea nitregen
excretion. Moreover laeylgl & % ~_ h contain glyceral, a gluconeo-
genic substrate,decreés exposed to heat.
Whether the reduction c lfcnrul was used as intermediate

product for ene Ay synthesis which should be

further investigal — : Y
Renal funcl;m:rn study reviewed that thma was no alteration of

renal blnad incre i ;1 bﬁ: animal exposed
to heat. 'maq’:hangu nf Gnﬂ not e ‘ E‘r iqtn change of

tanﬁ W mﬁm Yﬂ between GFR
and HR during animal exposed to heat. The a ﬂuw rate exhibited
a tendency to increase at the first hour of heat exposure and declined
thereafter which was not similar to the previous study in buffalo
exposed to solar radiation in which an increase in renal plasma flow
without the variation in urine flow rate was apparent {(Chaiyabutr et al.,

1983b). Guerrini, Koster & Bertchinger (1980) reported that an increase

in urine output was apparent in sheep during chronic exposed to both
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hot dry and hot humid environment. The fructuation of urine flow rate
in the present study was neither due to an increase in water intake
which was ascribed in sheep (Sano et al.,1979) nor the change of renal
vascular resistance since ERPF did not alter. The variation may
depend on renal tubular activity and relied on electrolyte excretion

since the positive correlation between urine flow rate and FE_, was

K
observed during both control a

pat exposure peried (P < 0.01).

Plasma urea concentration )a range reported by

s ERIRERGMSY hich indicating higher

o (Norton, Moran & Nolan,

Chaiyabutr et al. (1983ad ki
rate of muscle pmtgr Farolisr

1979). No specific g centration was cobserved

‘N.

which was similar to ; 2 - ffalo (Chaiyabutr et al. ,
1983a). However, the sma urea nitrogen have
been reported in hill : 19?9} and Pakistan (Nawaz
& Shah, 1984) during s nd on the nutritional status
as well as the state of de - t.animal. There was a positive

correlation bet -_: ]

a clearance during

LY
control period (F =“¢he filtered urea reab-

sorbed increased ‘ the urine flow dac.raaaad,‘ The similar results

were qhmﬂ.uvﬁwﬂﬂ( E] jﬂa? Cocimano & Leng,

1967) but notfin c ( et al.,1 ther ahaap or deer fed
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reabsorfition exhibited a slight increase and correlated with water reabsorp-

tion. Therefore, it was suggested that kidney may play some roles to

conserve both urea and water for heat adaptation.

In the present results, the normal values of the fractional
excretion of Na' was lower while FEK was higher than that reported in
cattle by Neiger & Hagemoser (1985). The variation would probably

depend on the level of electrolyte in the diet (Caple, Doake
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& Ellis, 1982), There was the same pattern of changes in urinary

excretion of K', Cl°, ca?t ana P, which was consistent to the change

in urine flow rate. These would be suggested that the change of urine
flow rate depended on the effect of heat on renal tubular activity of

these ions, The decrease of FEC& in heat exposure period might be

falsely lowered since calcium cg ind to albumin and not filtered by

the glomerulus (Neiger & F However, the urinary Ca2+

the faecal Caz"' excretion
2+

excretion is little
(Kaneko, 1980)., Fuél = th regentiexperiment,plasma Ca
concentration had .-ua result were similar
to the previous r 979), man (Peter & Van
Slyke, 1946) and exposed to severe
heat. The false nt animal can be cbserved
since phosphate will o urine and settle at the
floor of urinary bladder , 1985). However, in this

study, the urine-gamp Jere collétt m completely voided samples

so that this e -,r;_" on could be ruled 7 7'

Since tha.rm was no correlation ba plasma glucose concen-
tration and i ‘?m i . ﬁ fore the systemic
changes of HE[ o EI)I iﬂlly affect the
mnﬂﬁ:ﬁr‘mnm ﬁnma of this
renal behavior particularly the fractional exmn o tassium might

be partly due to many reasons. Firstly, because of an increase in
respiratory rate during animal exposed to heat which induces respiratory
alkalosis (Hales & Webster, 1967). Thus, kidney will be responsible

to compensate by conservation of hydrogen ion with a reciprocal secretion
of potassium ion (Johnson & Selkurt, 1966). Secondly, it may be due

to an increase in aldosterone secretion during heat exposure resulting
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in an increase in the excretion of potassium but decrease in sodium
excretion. A tendency of increase in aldostercne concentration has
been reported previously in heat exposed buffalces (Youngsukying, 1586).
Thirdly, an increase in metabolic rate may enhance Na/K ATPase activity

which possibly attributed to changes of electrolyte excretion.

has been shown that heat exposure

bfunctimal behavior. Changes

nu relation to changes

in renal behavior dur
in systemic glucocse me affent kidney functions
either directly on

by mediated from chap@ess and hormonal level.
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