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The s = swamp buffaloes weighing

between 334-439 d into two period,
control period v perature around 32°¢ and

heat exposure perdibd d 4472 C <\\ imal was catheterized into

v
Aarduia .\

sm was studied by simutaneous signle

a to collect blood and urine

jugular vein and

samples respectively. Glls

injection of 50 uCi ¢ of- e T "‘ ¥/ «:"_FV :1-1 [ J.'I.C of 1.1—‘I 4C glucose. Heart

rate, respira ai_l:ﬁ e —rectat—hoc "\:i and packed cell volume

were recorded avE'y o

obtained to determine blood constituents every 30 min interval. Urine

o= ﬁmm DI DB Somsion eri ctosm

Zﬁﬁﬁﬁiﬁﬁﬁ?ﬂiﬂﬁag [ Yot T—

The results showed that during animals exposed to heat, there

: md@mnpla collection was

L

were increases in heart rate, respiratory rate and rectal body tempera-
ture without any alteration in packed cell volume and plasma volume.
The turnover rate and pool size of both 3 -3H glucose and H-HC glucose

increased while the glucose carbon recycling reduced significantly

‘P < 0 01), Flasma glucnse concentration also increased significantly
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at Bﬂ h.. of heat exposure (P < 0.05) Renal function studies showed
that although GFR slightly increased, the E-RPF did not change during
heat exposure. Plasma urea, Na , K and C1~ concentrations did not
change while the significant increases in total ﬁlasma protein and
plasma creatinine concentrations were detected after 2 h. of heat

exposure (P < 0.05). The marked reduction of plasma triacylglycercl

was also observed during @ to heat. There was negative

ﬁ.\'atinn and urinary total

- ———
nitrogen excretio ontr peric@vThe similar result was also

fion and urinary non urea
nitrogen excreti v s " ‘ slationship was observed
during heat expo el o ‘ ' [Y“excretion of K+, Cr .,

Ca  and P, increaSedfps " h. of heat exposure and
decreased gradually/wi e Etant ‘decrease in urine flow rate.
The FENa have a tendenc s ‘ g heat exposure. There were

no correlation betwe ptrasma glud entration and fractional

excretion of h-:y_;- itjol and heat exposure

period. Plasma @rgan

exposure (P < 0.01) sNo specific ghanges of these parameters were

s PULEAY LN INE N
3] VNN ORI )t

but decrease in gluconeogenesis. Plasma protein and creatinine concen-

ucud&rku&ly at the 3'“‘ h. of heat

trations increased due to muscle protein breakdown. Heat load had an
effect on renal functions particularly electrolyte excretions. There
was no relationship between change of renal function and glucose
metabolism. The possibility for an alteration of renal tubular activity

might be due to the direct effect of heat on renal metabolism or due to

the indirect effect on the balance of hormone and acid-base regulation.



viii

ACKNOWLEDGEMENT

I wish to express my sincere deepest gratitude and appreciation
to my advisor, Associate Professor Dr. NARONGSAK CHAIYABUTR for his

helpful suggestions, excellent guidance, keen interest, critical reading

amant throughout the study.

My deepest apppe "ﬂﬁemass to Professor Dr. AYUS

PICHAICHANARONG a FEOC pRAEA LOYFETJRA for their

suggestion, kindn€ss g “\\\ addition, I am indebted to

the staff of the ./ ’\ \
-m,k\

chulalengkorn UniWerglity for T

ty of Veterinary Science,

d providing the facilities

used in experiment

My thanks WG ‘ t rrals t:. sion of Drug Analysis,
Department of Medical scte : artment of Biology, Faculty of
Science, Chulal®gg isipn the facilities used
Y]

in experimenta V_‘

Flnnlly;g would like to ext.an&ad mmaxtremaly appreciation to

F "““““ﬂ"ﬁ‘ti”l“?’l IYSITINS

ntuﬂy was suppga:ted in part by a fund from Graduate School,

mamamw UAAINYAY



TABLE OF CONTENTS

THATI ABSTRACT...cccsnsssssmansssrssmsss= by T R P o L o o S iwv
ENGLISH ABSTRACT...... o T N, o T SR iy~ P G vi
ACKNOWLEDGEMENTS. -« cosssssccs sl o e o vscsssscscsssnnnnnnns viii

LIST OF TABLES...... . A T T xi
LIST OF FIGURES......., B xii

AEBREVIATION.......- T N xvi

ol circulatory system. 5

2. Eft‘acf of ) -- —; ‘= on respiration........ 6
3. (B £ heat efpo J 6
a, | exy Bk volume,

content and water ’r' r rate.....ccx.. 7

mmm y s
fwwg‘;ﬁummmaa

Preparation of animals......ceevecnnrnnccnnans 14

1. Changes of cardiorespiratory frequency,

rectal body temperature and blood volume during



3. Changes of renal functions during heat

AULINENINYINS
PRI TUAMINYAE

Page



xi

LIST OF TABLES

Table Page

I Changes of heart rate, respiratory rate and rectal

body temperature of five swamp buffaloces during

26
II

28

IIX
30

v
32

v
37

buffaloes d}.ring control a.nd heat exposure periocd...

. SLUEANENINIINT, e
AT ST dYy -

VII Changnn of plasma electrolyte (Na* ¥ K g i Ca and

Fi] concentrations.of five swamp buffaloes during

control and heat exposure period.........eeeeeeuecas 51



Figure

xii

LIST OF FIGURES

Page
Mean percent changes of  heart rate, respiratory
rate and rectal body temperature of five swamp
buffaloes during copnfrel and heat exposure period... 27
.ent temperature
awamp buffaloes

............. N

.i.va swamp

.xposure period... 31

Mean percent chab ot f!.;' lar filtration rate.
e~flow rate of

"§hl heat exposure

AR IR S 4 e

f:l.lﬂ:atinn rate of %ﬂ.va swamp huffaluas dur control

QWWﬂW%Wl’mEI’IﬂE—I ----- :

Relationship between urine flow rate and renal urea
clearance of five swamp buffaloes during control and

heat axposure period........cccceecnssssssssssccsans 36

Relationship between urine flow rate and fractional
potassium excretion of five swamp buffaloes during

controi and heat exposure period.......coeeeeecuanns 36



Figure

10

11

12

13

xiii

Page

Mean percent changes of fractional excreticn of
sodium, potassium and chloride of five swamp
buffaloes during control and heat exposure

38

39
Relations
and frac

40
buffaloes i ur:.ng cnntrnl and heat en ‘I
“memmwmm ******* g
Ralationship hatwaalfnlam gluepse concentrati
buffaloes during control and heat exposure
S R e e P e R T 41

Relationship between plasma glucose concentration and
fractional calcium excretion of five swamp buffaloces

during control and heat exposure period............. a



Figure

14

15

16

17

18

19

Relationship between plasma glucose concentration

and fractional excretion of inorganic phosphorus

of five swamp buffaloes during control and

heat exposure period.........cecccsccucnsnnnannenans

r clearance and

--------------

sma glucose, plasma

protein and plasi cinine concentrations of

i heat

------------

Mean parcan‘t. changes of plama albumin concen-

=Fl4 B VN THEANE

n-globulin rat.in of five swamp buffa,lnas

9 WARAR T AADRE F 2

Relationship between plasma creatinine concentration

and urinary non urea nitrogen excretion of five

swamp buffaloes during control and heat .exposure

.............................................

xiv

Page

42

44

47

=

49



Figure Page

20 Relationship between plasma protein concentration
~ and urinary total nitrogen excretion of five

swamp buffaloes during control and heat

exposure period.......sscessnsssassanssecnssnsnanans 49

21

52

22

53

AULINENTNYINS
RININIUUNININY



ABBREVIATION

Ca = calcium

il
W
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= respiratory rate
RT = rectal temperature

aci = microcurie
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