CHAPTER IV
RESULTS

Changes of cardiorespiratory frequency, rectal body temperature and

blood volume during heat exposu

significant differgafe wasf ghServed jout the control experimental
study, The temperagiirefhumic ‘j_, .!:,-, . ITHT) was higher during heat

exposure period whengdcoips . 18 | \of centrol period. During the
39 K. of heat exposuge , ‘,-r : -‘ of buffalo increased by appro-

ximately 9% from the ma&

The respirato arkedly increased by 52.7,
83.9 and 168.2% ":’_-—_E———E*J t exposure respectively.
However, there wasﬁot any teratys resp: ator;.r rate of buffale
under control pericdd On the 3 gpof heat exposure, the rectal

cpaabiee ﬂcuﬂ Q%ﬂ‘iﬁl%w )l wnite a srsgne

increase was also observed infcontrol peciod (Fig

LSS NN, o e

body temperature and dry bulb temperature of the surrounding environment

(P < 0.01) (Fig 2).

The mean values of plesma volume, blood volume and packed cell
volume of heat exposed animals showed no alteration when compared with

the preexposure values (Table II).
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Fig 1 Mean percent changes for heart rate (HR), respiratory rate (RR)
and rectal body temperature (RT) of five swamp buffaloes during
control (®=+%] and heat exposure (%) period. The values

are mean - 5.E. P-values with respect to pre-sxposure value;
® P < 0.05, »8 P < 0.01
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Table II Changes of plasma volume, blood volume and packed cell volume
of five swamp buffalces before and at 2.5 hour of heat exposure.

(Mean T s.D.)

Before
Before heat exposure 2.5 h. of heat exposure vs
Heak
Plasma volume 15.665%2.940 NS
(litre)
Plasma volume 40.651%5 183 NS
{ml/kg bd.wt.)
Blood volume 21.761%5. 035 NS
(litre)
Blood volume %56 .355%9.382 NS
(ml/kg bd.wt.)
Packed cell volume® 27.5%9. 7 NS
(%)

.
AULINENINYINg
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Changes of glucose metabolism during heat exposure. (Table III)

Table III provided the data of the changes of glucose metabolism.
When animals exposed to heat, there was a rise in 3-311 glucose pool
size. A marked increase in glucose pool size coincided with an increase
in plasma glucose concentration (Table VI). Moreover, there was a

positive . correlation between plasihd glucocse concentration and U—1 4(:'

14

and U- C glucose increasgdso mately 7.1% and B1.6% respectively

C glucose turnover

rate was exceed so_ghaty | 7 n ling decreased signifi-
cantly by 98% duri 41 : 1‘ “\\\‘\ ‘

(P < 0.01). : \
-ﬁ*

 was longer than that of

with the control period

Biological

od, the half life of 3-3H
14

33 glucose. During ‘u

glucose increased whi C glucose was-reduced .

Thus , the h{'F n:' was higher than that

T.bla V)

Thera were no sign ifi€ant changesain effectiv@é/renal plasma
1o 3 V] BN DI TN AL e e
value ohl;amad either before heat or the control period of the same
animal. The glomerular filtration rate slightly increased only at the
lst h. of heat exposure by approximately 6.3% and declined to preexposed
value thereafter (Fig 4). However, there was no correlation between

heart rate and GFR in buffalo both in the control and heat exposure

pericd  (Fig 5).
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Table IIT Changes of glucose metabolism of five swamp buffalces during

control and heat exposure pericd. (Mean = Bny)

Control period Heat expogsure period

Glucose pool size 112.76%32 .53 157.38%99.09
{gm}

Glucose pool size t3g4 .99 1772 .28%1009.60
(mg/¥g%)

3-3H glucose turnoveP™

({mg/min)

1067.39%353.17

3.H glucose tu 12.209%3.269

{mg/min/Kgk)
% 4{‘: glucose
{mg/min)

U 1054.83%359.08

{.‘I—t 4(: glucose tur 12.027%3.212

(mg/min/Kg¥)

¥
Glucose carbon recycl 0.9629.65
(%)
th 3-3u glucose 96.0533.1
(min) :
ey u-'%¢ glunosé 104.0221.6
{min}

L AUANENINENNT...
RINNTUUNIN Y



Fig 2 Relationship betwe

temperature (RT )} of

PLASMA GLUCOSE
(mg %)

Fig 3 Relationship between plasma gluccae concentration and I.l—" ‘c glucose
turnover rate of five swamp buffaloes during control (e) and heat
exposure (0) peried.

31
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Fig 4 Mean percent changes of glomerular filtratien rates (GFR),
effective renal plasma flow (E RPF) and urine flow rate (V)
of five swamp buffalces during control f&--il and heat
exposure (m——) period. The values are mean= 5,E.
No significant difference ( P < 0.05) were noted from the
first hour value during centrol period and Pre-exposure
value during heat exposure period.
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During the 13 h. of heat exposure, the urine flow rate increased

by approximately 23% and it decreased gradually until on the 3“" h. of
heat exposure. Since there was not any alteration in plasma urea
concentration throughout heat exposure period which had the mean value
of 47.2 mg%, the filtered load of urea varied resemble that of GFR.

The urinary urea excretion and :

anal urea clearance increased slightly

at the 13% h. of heat e tely 10% and B.4% respectively.

é;ncuasd e lightly during
heat exposure period rulut.i.on between urine flow

rate and renal urea clagdrance \Ql iod. (P < 0.01) (Fig 6).

The significant increge rag \' Et:lnn was determined at

Therefore, the calculat@d uce
—

Table V provi trolyte excretions.

the lﬂr‘ h. of heat exp

¢, {.‘a2+ and F axcret: n. Y he tendency to increase at the

nﬂ were also observed for
: h. of heat exposure a gradually thereafter without any

alteration under ' been shown that the

filtered load of Ha - ‘significantly change
during heat expos

phosphate caﬁﬁdﬁtﬁ ﬂgﬁ w Wi‘ﬁm‘ determined.

There was a significant pm:.t::.w carrul-.nt:.nn between urine flow rate
A AN ﬁ‘ﬁ“ﬁ’i’fﬂ HNTANY TR
period (Fig 7). However,it has been shown that the fractional excretion
of all electrolytes did not correlate with plasma glucose concentration

(Fig 10, 11, 12, 13, 14).

There was an increase in csmolar clearance during animal exposed
to heat without any change during control pericd. The free water

clearance slightly decrease during heat exposure (Fig 15). The negatiwve

correlation between urea reabsorption and CH o Was determined only during
2

1 104513



C: Y =93.979+10.515X, r = 0.831, P < 0.01

] H: Y =178.62+42.404X, r = 0.174, NS
A7
Sm"‘ "#.l:f

Eurea 200
(ml/min)
100~
0 4

‘and renal urea clearance
\Erol (®) and heat
d, \ heat exposure period,

Fig & Relationship betw .
t{.‘uml of five swang
exposure (0) period,
NS = not significant.

533, P < 0,05
844, P < 0.01

|

(ml/min)

Fig 7 Relationship between urine flow rate (V) and fractional potassium
excretion IFEKI' of five swamp buffaloes during control (®) and heat
exposure (@) pericd. C = control period, H = heat exposure period,
N5 = not significant. :

36
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g 8 Mean percent changes of fractional excretion of sodium H'S" i
potassium {FE ) and chloride (Pl } of five swamp buffaloes
during mtml {l---ﬂ and heat upuur- {(%—u) pariod. The
values are mean > S.E. P-value with respect to the first hour
value during control period and pre-exposure value during heat
exposure period; ® P < 0,05, #® p < 0.01
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Fig 9 Mean pu-crtt. changes for Iruﬂl:.tclul axcretion of calcium IFEG.J

@mmmzmﬁ:“:: e

a mean ol Hufit;ni!inmt gfm-l (P v .05) were

q Wilﬁﬁﬂi LARLIATINY ™




C: Y =0.205-0.005X%,.r =0.132, N5

51 H: Y = 0.568+0.001X, r = 0,013, pg
. L ]
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Fig 10 Relationship : }}‘;\'\ it -um and fractional sodium

excretion f ‘ g control (@) and heat
expoaure (0) % Fo. \ = heat exposure period,
NS = ng
2 ,7** s T = 5.355‘ "5
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Fig 11 Relationship between plasma gluccme concentration and fractional
potassium excretion tﬂxl of [ive awamp buffaloes during control (e)
and heat exposure (0) period. C = control period, H = heat exposure
period, NS = not significant
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C: Y =2,605+0.036X, r = 0,175, NS
H:Y=7.695-0.052X, r = -0.216, NS

Fig 12 Relationahip be
chloride exc
and heat sxposuy
pericd, N5 = not sig

on and fractional
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riod, H = heat expoaure

NS
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g4

ﬂ‘LJEJ’WlEm \LAI{E

o '&:mwmnimwn e

5
24 “"""- ]
- o _ T ° g 8
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(mg%)
Fig 13 Relationship between plasma glucose concentration and fractional
calcium excretion trlmll of five swamp buffaloes during control (®)

and heat exposure (0) period. C = control, H = heat exposure period,
NS = not significant



‘liq_ c H Y = u-z‘z"u-m‘x' r= u.ﬂm, m
H H Y = ﬂ-m-mt r= 0.1??; HS‘
142‘ [- ]
1.0-
' a

0.8
FEp1 0.6
(%)

0.4-

0.2-

9 100
Fig 14 Relationsifp hétufen pidetaGlucces cencantration and fractional

\ of five swamp buffaloes
\ o) period. C = control peried,
significant

excretion of /inaPganic o
during mtm* ) st R at”

i =
H = heat exposure . pericd, NS

B

ﬂ‘LlEl’J'VlEl‘VIﬁWEﬂﬂ’a'
QW?NT]‘?K\JNW]’MEJ']&H



f.
Fig 15 ~amp¢re-:t chang or cemolar cléarance (Cosm) and free water

l:lur ic l of fi mp buf faloea during control (e—-8)

f ﬁﬁ:ﬁﬁﬂmwm g ol

hour value during control p-r “and pl‘i-ﬂ value during

’QW’]WW?JW]'W]EI']MI




Fig 16

44

UREA REABSORPTION
0 P W @ w w

"2“- . ;-"u ":_ L. ,“ ‘ r r = -ﬂ-llDEJM
6X, r = -0.715,P < 0.05

Relationsfiip  urea rea f water clearance
c ﬂ‘} -""-"IF !;-‘“ and heat

1
exposure . = heat exposure period,

NS = not sigfificant

ﬂummmwmm

QWWMT]?@UN‘WTAV]EHMI



45

heat exposure period. (P < 0.05) (Fig 16).

Changes of plasma constituents during heat exposure (Table VI)

The results in Table VI indicate that a rise in body rectal

temperature was consistent with a significant increase in plasma glucose

nd rdv
£1C

concentration on the 27 and 3 of heat exposure. There was a

slight increase 1in plas ration during control period

which was not statista nurraupcnd:.ng increase in

total plasma protei sserved in animals exposed

to heat (Fig 17). 1 h. of heat exposure

from 9.12Tﬂ.23 gm nlasma albumin concentration

tended to increa at from the preexposed

value. However, remained constant, thus A/G ratio

\\\
exhibited a tenden \ ably changes of plasma

protein, globulin and a PGmin tion have been noted in animals

There V 7 '1"}" 01) between total plasma

protein cuncantraﬂm and urinary total nitrﬂan excretion in buffalo

during uuncFT gi? Ejnw m\ﬁ this relationship

did not qccul“dunng hea

TRANHAS B P R e s

the £ t 2 h. of heat exposure. The marked increase was observed at
the 3*2 h. of heat exposure from 1.54%0.30 mg% to 1.64%0.30 mg% which
was about 10% increase prior to heat exposure (P < 0.05). No significant
change of plasma creatinine concentration was noticed in the control

period, The positive correlation of plasma creatinine concentration and

urinary non urea nitrogen excretion was determined during control periocd

(Fig 19). The pattern of relationship was the same as that between
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50,
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Fig 17 Mean percent changes for plasma glucose, plasma prottin'md
plasma creatinine concentration of five swamp buffaloes during
control (e-) and heat exposure (»—=%) pericd. The values are

WA

mean - S.E. P-values with respect to pre-exposure value;
® P < 0.05 &P < 0.01



48

14-

%change
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%change N§
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%change ¢ ¢
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30 60 90 120 190

Fig 18 Mean percent changes for plasma albumin concentration, plasma
globulin concentration and albumin-globulin ratio (A/G) of five
ewamp buffaloes during control (®=% ) and heat exposure (#—u )

pericd. The values are mean = S.E. No significant differences
(P < 0.05) were noted from the initial value during control pericd
and pre-exposure value during heat exposure period.
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C: Y = 474,559-27,709X,r = -0.798, P < 0.01
- H:Y= 41,999-1,507X, r = -0.523, NS
° L
200- ‘\H‘ »
Unon urean’ T
(mg/mtn) o0 alin P,

. } ;
oLy, ‘x\‘Jfff : e oa
— 12, 18 2N 2

CREA"
q/

AN
\\\\\ tration and urinary

. / ?’\&\\\" of five awamp buffalces
% §&e ,

- i
fudly

period. C = control period,
nif icant.

F.

19-89.29X, r = -0.749, P < 0.01
01-24.134X, r = -0.547, NS

e umwﬂmwmn%
aw QN IUINTIVETHE—

PLASMA PROTEIN CONC.
(gm%)

Fig 20 Relationship between plasma protein concentration and urinary. total
nitrogen excretion (U V) of five swamp buffaloes during control (e)
and heat exposure (0) period. C = control period, H = heat exposure
period, NS = not significant.
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plasma protein concentration and U.V.

Plasma triacylglycerol concentration tended to decrease though
not statistically significant during 3 h. of acute heat exposure by
approximately 21.4% in comparison with the preexposure pericd. The results

from Table VII show that plasma Na® and Cl~ concentration exhibited

no change during both mntrnl. 4and heat exposure period. However, plasma
k", ca®* and P, apparent! J redudet/ duflae heat exposure. Plasma
inorganic phosphate ¢ d 5igni approximately 14% at the
3“1 h. of heat exposUre 0. 2 "'"’_f ificant decrease of plasma
inorganic phosphate - appare \i \\\\! period . (Fig 21, 22).

2 AN

ﬂumwamwmm
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Fig 21 Mean percens ghanges for plaspa sodium (P, ), plasma
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P-values with respect to pre-exposure value; ® P < 0.05
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