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ABSTRACT

This investigation was performed to study the effects of
heat stress on renal electrolyte excretion of swamp buffaloes.
Six healthy swamp buffaloes, 5-8 year old and their body weights
ranging from 300-400 kgs were used. The experiments were carried
out on unanesthetized animals in the standing position on the
concrete floor in the room which could adjust temperature. The
experiment was divided into control and acute heat stress period.
All the animals were studied both periods. During experiment, water
and feed were withheld. Each period, the animals were infused
3,000 uCi of tritiated water and 20 ml of 0.5% T-1824 per animal.
All parameters were measured before infusion of tritiated water
and T-1824 and observed for period of 6 hours after infusion. Heart
rate, respiratory rate and rectal temperature of the heat stressed
buffaloes significantly increased while packed cell volume had a
tendency to decrease. Plasma volume significantly increased whereas

blood volume had a tendency to increase and mean total body water of
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buffaloes and ruminal fluid volume after heat stress did not signifi-
cantly change. The outflow rate of ruminal fluid after heat stress
had a tendency to increase when compared to that of control period.
The mean value of water turnover rate of heat stressed buffaloes
increased about 2-folded which corresponding to the decrease of
half-life of tritiated water in the body. Plasma concentration of
electrolytes (Na, K, Cl1) and ruminal fluid concentration of potassium
and chloride were almost constant throughout the periods of both
control and heat stress but ruminal fluid concentration of sodium
significantly increased on the fifth and sixth hour after heat exposure.
Plasma concentration of creatinine showed a tendency to increase due
to the effect of heat stress. In control period, fractional excretion
of sodium nonsignificantly changed while the fractional excretion of
potassium and chloride tended to decrease. Fractional excretion of
sodium, potassium and chloride tended to decrease after heat stress.
Plasma concentration of aldosterone showed a tendency to increase due
to the effect of heat stress. These results may conclude that the
change in cardiorespiratory frequency, plasma volume and water
turnover rate and a tendency to increase ruminal fluid outflow rate
are the mechanism for adaptation to hot environments of animals.

Acute heat stress causes the tendency to decrease fractional excretion
of electrolytes which appears to be associated with aldosterone

secretion in order to conserve salt for adaptation to heat stress.
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ABBREVIATION
admin. = administration
Bl. = blood
BV = blood volume
Cl = chloride
conci:—l = concentration
cpm = count per minute
F.E.cl = fractional excretion of chloride
F.E.K = fractional excretion of potassium
F.E.Na = fractional excretion of sodium
g = gramme
Het = haematocrit (packed cell volume)
hr = hour
H.R. = heart rate
K = potassium
kg = kilogram
L = litre
L/d = litre per day
L/100 kg = litre per 100 kilogram of body weight
L/100 kg/d = litre per 100 kilogram of body weight
per day
mEq/L = milliequivalent per litre
mg = milligram
min = minute

ml = millilitre
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ml/kgo'szld = millilitre per (kilogram of body
weight)o'82 per day

Na = sodium

nm E nanometre

PEG = polyethylene glycol

pg/ml = picogram per millilitre

PCl = plasma concentration of chloride

PK = plasma concentration of potassium

PNa = plasma concentration of sodium

PV = plasma volume

RCl - ruminal fluid concentration of chloride

RK S ruminal fluid concentration of potassium

Rya - ruminal fluid concentration of sodium

R.R. = respiratory rate

R.T. = rectal temperature

TOH = tritiated water

uCi = microcurie

pg/ml = microgram per millilitre

ul = microlitre
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