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Effect of heat stress on water metabolism of swamp buffalo 

n~z~oL~~m{L~~n~~1~~~o4utzL~~1~u ~on~1n~z1J41~~14Ln~~tntt~ 

ILR1 u41.Jdl.JLWEl'lH1t L tl1 LLRz'H'It4 ~·1b'U~~~fJ1rl'nmL F1t'o41Jd~ "1 LL~ou"Hltffm3-i 

~l'il"''Li104~1nfl melanin pigment n~:::>j1uo~vr..t1LL.J'W:I-J'lnm""£JiH'i:Fl (Hafez ·et al.1955) 

214 L'ik!n'l~L ~n1r~mLR4~r1 L~~ l;:nmL~401nmJ ~·"b;oOOliu:tlt"'l .m'lud4 L~:I-J.,ni'W.• 
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;O~'iJ (Findlay, 1958, Collins UA:: Weiner,1968) "l,'j,J{] 1969 Kamal b~!rlt:Seif 

to~ (MacFar1ane r 1968) 

tJ04'IX'J"I.SI Ql:IMutl~'4n'lU~4~ bbA::Vi'lU'l.GlViEl'U (Pandey bbAr. Roy ,1969; Mullick, 1960) 

~4 \ U~tJ'U ~ .yjU'U1;n'Unn:,?rn'lQH.inA'l4bb~1911:wt]tl;0)'I4l,,]'l~4n~'l 'J ~.:m'JI'l bdO)o~'t'iJfi~~ (Pandey 

tbA::; Roy, 1969 (b) 

"l.'iJU 1982 !l"'ltJ4'l'iJ~JOJ4 Tilakertne bbAt: Ranawana 

, 
f 

!lil4 water turnover rate 'i:l1ltJ Ranawana et a1. ,1984 ut'lnlJ'J''lu~~'llli£J'Htl'l 

• 'l,'\.J~'14n'lulf4~~ b~i'U lLA::;d·H~n'lt"l,~..J"',6!'~ 4~n'l" ~4b~JJ'ld41111,; wa:ter turnover 

I 
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Lt'-JJL &iO\,l n'1~ btl~Ulmtl~HI~HJ4 total body water, water turnover rate 

tlf:I-J'1~t~04'Y'l~'1~J., "l'U bROA£liHnt e:{J~~O~1.'\.lfl'l1 ::O'1n'1 f"l .."<l\,l dhm'1 n tlriu"'Utl~-II'I1'14 

"'h~.fl'1YlbvJrn.JTtJ9nMlJtltJ'H~'14n'1tJ (Garg UA:: Nangia, 1981 ; Kamal Ufl:: 

Seif, 1969 ; MacFarlane, 1968) 

r1':l-J~;rt''U ~ :l-J1I1·.Ji)~":l-Jtlu4'Y'l~4 4 '1'\.l (energy metabolism) n"l~n'1'- LtI:1tJ'~mtl"H ~JO)4n'1 t 

"~11.1.a~'14 n'1 UUu:I-J'I-fA.J'1 utl4!ln '1 t LtI ~U"'~b'\.Jfl4 tlQJ4 L3.J ~'1'U u~~3-J 0'\,1 b{h.,jn1 .. btlrilJ'h!LbUfl4Y11-11 

n'1tAn'\!f'1 ~ ritJ1rfwf:I-J1m~<:H ., b'Hfl1 Lbfl::n 1t".JJ,,1.'\.l ..',.m1 U bdOnUU(H fl<;) 

n'11 :n I'l fu~ Ld<l-ll6l"l nf'l1 '13-J t<)'\.luV'14 b~ tI'lIWA'I.! bih.lLb'l.!1'Yl'1-111.m, t '1'Ut14 mttli''UDr1 !I0 4 r1'f.1{t G'ltI 

O~n",n '.JriWUtlfl4J114 ~h~n'1'W bbo:l::d'nt'1n1t1..JJ""l.,,, ~'1-11n '1U b{f\,!'HAn n'H tlr,{U1.mtl.H 

~4nR11Ln~64bn\,llt1ft~::!l~fl~o~vn1'W~~{ ~-II~'I.!~1n;o~fl1.'I.!n'1tMn~~ ~"lt1t1~Wt4 

~n'l'Y'l1'l1"l:I-J~U'l.!O~~04~~{~"'~flo~n1tb~tI-II~ t~Ofl~U~'H1~-IIn~11b~Ob~t::~S.fl1'W~O-ll 


"l..Jnn:{j~~V.fl1'W~ 1~5f-ll'Yl"04 ~·1'\.J1'1.! 6 ~1 b\"Ifl b!lU.;r4~~ 81 f.,Jif4 bL~ 

5-8 {j J'"M\.l'n~n::m'·H 300-400 fl1:flni':I-J 1.;i''Umnri'u'''eLW\Jn~q'\Jnt::,t4n41.,,,,;i.rh 

n1 rn!Jl~W4 1: tTlUtm!::fI,,"1n1 rn~H'l.H 4Ul81'H1 '-bbm~(mJ"~:l-J1.1"1.-H~1:I-JfI~j;]{;ri-li mt 

~~{YlmAo4~1.J1.\,In1t1~tJ~ ~~n114U18fl\J'H~utJ1t::~'U\J~::81'YlOU"-II1.~ 

~w,::ri1n1rn~flD~~m10"'~~O\,ln~~"l.'I.!l'lon~~~-II\J~'U~~lJ~1.\'!l'lun1.i~J"L~3-JO 

• 

b ~O(j)r;'" jugular b~o"J"\'!n1 tQ(i)~1 .. i'4 ~ bbA ::\,I"1~1 eJt:14 b~<lUlOOn:I-J1n·"'Mi''U/h I'lli1::'Vi' 

i:J~'U~ b1f.IJ.f:1 '1t1.J1tJ (flank) 1;~~~w;u1: fl"'~ l ;1~n 'i:: ~ 'Y'l1:: t b3.J'W ~'l'H~\J~(;l~1 ~ tYIi'l'L 6:lY11H-'i\,l­

http:1.;i''Umnri'u'''eLW\Jn~q'\Jnt::,t4n41.,,,,;i.rh


- 4- ­

1. (;)~'Jn ~'2!'W, ttt.lWYl')!=l\,l, pOPoP, PPo. 

"1,t.lm-::{1<:m~m:HI O!.i"lt.lFltmPltl~w,'¥I~!ltYi')n\JO)')n')A·h.rrl~3J ~t:'¥I1'''.:j 28. 83± 

1. 57°'<!. D.:j 32.7 ± 1.35°'11. n,)~'Yl~iNo.:jt~3J6i.:jtu;i 1000 \.I. fI.:j 1700 t.l. n'ot.lLf:w 

• 
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1H.l"ntflnt11~ tUl1UU 11111\11011, 

l .. eI 

1)flltHnTWSlVll1t1tJl.U "". - 5 ­ , 


"'Hbi'\.Hi!lu~~·'l bLfl::~'l~;1U~{h~'l\.dsf'U~ ( T-1824) V\.d.,1fI 0.5% ~''1\.J,)'W 20 A'U.'2h.!. 

If~ l'l A'l d.'1u \'f:IJ~~~'l ~4 ~()~ ()J'l~ VI~4 >l1n~~tl1 t ~4 ~UP ::~~lL 'l\.d~'U~btii"'l bw~::u:: L ') fl'l 

water turnover rate, plasma volume, blood volume LLRt:dloJlfflinmmun 

, ... 

nm.!(;),)tI 

o~ 4,000 (VD4 Nakarai chemical Ltd., Japan) 

80 6'l ::A'l ul,uJ'ln.r'W q''l\J ,)'W 500 !'1'U. 'G~ • b;'l1'J~ 1,'W 1: b:l-J'..,!V,A4 >l'l n to L ') A'l 'li'i:'tj~h rn'\ ­

S'fumAUrI<l<lAi.;m L f'lA'l'Yh n'l u'l'Wn~:: b'tj'l :::u;') -214 'h7t ':l6'l'l'W'l'W'l.h :::~J'lru 1 J'l 'i:~H ~~ 'I..f.,J'l 

n8'W t ~:IJ.y,·1f11 t"lfI6'l o~1;t fi'U~r1 mj'l4 L~O) IfI bb IN :::V'\:lq'l n t l:IJ\.d Lvi<l'W'11'1.l l' L FIr 'l :::; 

b{h.!~'lm'U~:IJ m<lq'ln,5'\..l~~~5bb,)'\..l~'Uij LV'l L.r'WL~O~vh~fJ~'li bi<=lv1 d"i'U~10J'l.:j LC!u(;1V1~4 

q'ln~G1~ 10,20,30,60 'W.,f1 m:IJ6'l'l~'U U;1~4'W·ln'i:::{loLt~'l1,'WFlO)nk'1.:jl~rynMlJ!l 

'l'}o1"'~OJ\.d!ll'l:IJfl'l~'Uq'Wt'l4 42°'2l. Lf:IJ4'llilfl'lri'4~P1§' b Plfu:l-J 3,000 1:l-J'if'l'iF\·d LtJ'l b iUb ~OJ91 

• rf 10, 20, 30.bb~::: 60 U'l-n 2,3,4, 5, 6,1 2 ,24,36,48 \bR::: 60 ~t1'i::lJ4 

~'l:l-J<:hlfl"''U bbfl~'l~,)OJJ'l."J1>l'lntb:IJUVI~4~ln~(;lfl'ln{j'Wb'HI'l 1,2,3,4,5, bLA::: 6 J1t:l-J4 

m:IJ"'·....,,'U b~u'W'.,.l,'I.ll,Jl,'\.m'lr~b m·'l:::;e.JA 

http:m�'l:::;e.JA
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, 0 0 
n r ::{/q) lhlhJ f'lQ) nf'ifJ ~ ruv'~!J r~M114 28~. - 32 ~. 

J., 
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1 ' . ~; ' ''.. ~ .. ~;: . ' ~' ; I..: t~! :· : 

~91rHht1'W.f\J~ I Qj...." b ~w L ~OJ91!.1'l·'" 20 iNU. '2h.J; 0,5% 

~1---",--"'iI-';"it _______________"'i"--"" 

o 	 10 20 30 60 ~'1~ 
- - d\\J~1 uti" ~ b~di1l -_·__······-T 

I
"I' , 
b~:I-J\lruvtu:O&:l'Wn~ 42 «1, 


1 

t(/ 

$91 TOH 
I ~Ul~bt 1'\.Ur\J<j 

110 
 20 20 U1ri 
, ~~---~. 

4 5 '·6 .. 60 o 	 - -- -')1 

;--­ -----,----ir-­
,,' 1 2 

om 'S' '1 WI 'S' L Pii.J tJO -l ~1 '1 ~ ,-;j. L K\J If.;OJ '" 
:...: ') ,! 

Ilr,ln12'J~ •. 

'i; ~vn'1 t~~MLb1'W~\J~m.,~ b ~~mnJ O. 5% Gl°'lU'J'I-J 20 €I\J, "<1~ • LfJ"''l L t'I-J L~o~~l''' 

nu'Wqt:'''~tb€lt: · ' \4~..:j~fili1tbR1 10. 20. 30 bb<'l~ 60 0..,j"f1 bff\Jb i:lu~~'bLUn'r'l€l,~3-i,,'W·'l\.J'l 

• 
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- , . . ~ ~, 
-rlltJf).J'llltjll1 'l).J~'UtJil·n:I!l\1f1il" n4-\.j 'lU'l ~1 Ll U'l ~ LLfl::\.j 'llJ 'l WI ~ t"~ 'l\.j 'i" u 

. \ flfLl~~\\.II'l'i"'i~'i~1 flilr f'lfI~II~~ 540 \.j1'i\.j 1).J~t" \.j''1).J'lf'1''"n-J,1\.j\1''ll'11'l).J I ;).Ji\.j 

tJLl~'ivdhDf1s~mful'lilfl "l'U~1LlU'l~J1111'lni I).J'U f'l11fl1~'l~ "1 rl\.j \.j''l1tMfiil~iHnB'''l~ 

nt" 'lW I ~~il"'~~ UAJI ~."1
w

"l\.jnfl t 'lwrl 1 I~Ll\1'l\.l f).J'l tloll'11 'l).J I ;).J~ 11 fl '1 ~\.jtJ II R t:"\'l 

f'lf~ff'lJl (half-lif e) tJil~ 'iVl~ I Df1S~\.jn~Uf'lLlFI "l\.jr'l ~n'l un t" ::<J.w'1\.jWlnn t"'lW 

II A1\.j' ,,1\.11'1' '"n-J1 '-M'l\.l f).J 'lllttJ il~J 'l"l\.j t I i.J\.j ~ 'l n ij fl t" 

q' '"n-J1\.j 'i~~ Ill,., S~ n ~Ul'1ilRfl'~fl 

c-ut/ vxt = xo, 

xo 
... "" _..J s ~ Ixt tIILl f'l1 'l).J L tJ).JtJ\.jtJLl ~ 'iw~ I Llf1 S~\.jn.ru I'1LlRf1 I , ,V\.j "q 'In t l).J\.j I';) WI ~'l ~ "1 

u oflt"'ln'lt"fl"\1'lUtJLl~J'1q'lntL).J\.j 
~ " .v \.If).J'lflt"tJv~\.j'lI\.jtl).Jun~\1).J" 

, 
0,693 v 

T1/2 

T 1/2 'dJ\.j t t: u:: 11 fl'lf'lm <J).J Li).J;\.jtJLl ~ 'i~~ lil,.,S ~\.jn ifUf'lLlflfl"fl ~ f'l f ~~~ 

f'l'l u 

• 

PE~ 

M9{ml • 

n~'~UA"~n"lt"\1'l\.lf).J"looJ'l"l\.jtl~ 

\.IhJ'lW'l"l.'Ut \~ t'::U t:fi'I'lV.,).J = 28. 61 ~flt" 

t"::Ut:"l~fI,;)'l).J;Ll'U =44.74 ~Jlt" 

http:S~\.jn.ru
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10, 20, 30, 40, 60 t!1fi 2. 3, 4, 5,6, 12, 24, 36, 48 UCl~ 60 J')tn.~ 

Internal standardization tlOJ-'l Vaughan Ui.'l~ Boling (1961) 111·:)'1:\ 

11 A'U .'21:!.i. ~'H~J-nut! 2 ~b'U'U r.8 internal standardized scintillant 

Internal standardized scintillant u~~nOJ'Ui')u 7 n~~ diphenyl 

oxazole . 50 nf'~ naphthalene , o. as n:;'!l·Jl, <'1 di (2- (5 phenylozazloy)1 

benzene bl~ ~ 1,000 R'U. '<.!:J.J. Dioxane bbR",) , tll:wmf \ mfu:!J 

10 1.1:!JtFl~{:jt1~Y;:f.l high specific activity fH1.'W scintillant 

~')'W non-standardized s.cintillant ~1.! l.:Jel'OJ-'l1 ml-Jm~ ~ f>lfu~ bAU 

~~~~~~-'l standardized 

non-standardized, ~1U1~A~tlQ)-'l standardized 17 fl'U. "J~. b~fl t 

non--standardized 1 Cl.'U. '2l~. J1u1blank 

xc = x s 
(x + s),· (x) 

• 

s ~Q) u~:!J1wi'-'lf'lY;1l''Ulf1i>'l1n'Mii'!Q)D1 internat standardized 17 ~'U.'<.!:l.I.+non-
sta.ndardized lA'U.d:h!. 

Xc PlQ) ~1f1~~l'h'J7'.mn""tl quenching ~b6'l ~.y{er~ b~u1.u'l,t!(i!~nr.rw 

http:oxazole.50
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.. I 

'1'lofliw f)'!'lDl1'w~ MIHU ~ L , A"I ~'H , \J''1-J'lViAu JlO t"lYhrll!i~ul'l LL c:l, \1"11'1 "I 

. \.If).!,m!J.H ~'l ti'dtf( L1R'l Lf).!,N (I!)~U) LL;11$"'''')1\.11'1·1U'~'';''I

• 
Total body water (V) = 

Water turnover rate = v x K 

K = 0.693 

tl/2 

• 

t 1/2 

8 10 11 14 16 20 
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t11~'HI.y; 1 tL~t:14~'H)S11'J~Q1n1~'lVl~f1~aJ.J 1,:;;;~'iJ" r;1' titJ4I,'U'W~1F1S":i1t!~~4Q""'~.!J:IJ 

D1n11"i n~nnu1t:b\;4 (0'21.! ,nt~b<d1:nuun 1°0). ~1&'1n'(rQq'lJ'1''J:lJ/fl11~ll.I:J1n11''l!'lJ~tl~: 

n1'':iVllliil~\'I I'!hll.l\'li/i 1 
! 

o;JllM:[1t1nn: ~'l.h I:IJi4 \ 0) ° 
t::ut:1l1UF;l:lJ + 

tt:ul:lf'liu~ + 

q;JOMUflntt: k'l..h ~ t'tlun (°oJ) 

t~tJ~1'l1'U":I-.J + 

tt:U~ ~t'1~!.m + 

~1 '" n 1!l'U 'i;m!'V1 {lil Fl '11:!-1 ~'W 

tt:Ut:1'l1'Up}:lJ + 

:r t:Ut: \ ~l~tJ~ + 

'" 28.83 

1.57 

39.42 

1.36 

23.67 

1.29 

31.0 

1.10 . 

78.4 
1. 73 

91.30 

1.68 

-r" 
2 I 3 
·1 

30.17 I 31.75 

1.37 I 1.13 

4 


~ , 32.50 

1.18 

41.58 

0.1.+9 

24.17 

0.98 

31.92 

1.11 

81.40 
1. 36 

93.52 

0.91 

, ----T -. 

i 
I 

5 

1­ 32.C7 

1.57 

42.33 

1.37 

24.08 

1.28 

32.5 

1..22 

81.46 
1.64 

94.36 

1.18 

I 
I 
I 

-I 


I 


-

C 

':1") (: 7 
,-I ~ . .. . I 

1. 94 

4?OOI 
I 

40.!tO 

1.05 

23.5 

0.84 

31.33 

41.08 

0.80 

23.83 

0.88 

31. 50 

0.82 0.84 

79.19. 80.62 
1.1.. 3 1. 28 

92.32 92.86 

1.05 0.56 

?l~. ~ 

1 '1 

8 

~-
".. ,. - ) 

32.0 

81 . ~~ 
1. 70 

~3 .88 

1 . L~lt 

+1.64 


1.09 

1.41 
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1'I"'~1w1 2 Ur:lfl\1~1ltl~tJULLtl~\1'lJZl\1~gl!"51nT' ~;'U'1Ja\1«'li, 'il n1~'I11t1''>:) m'l::tlfl.M3Jni1\1fl1U 

bud~: n1bdtJ\1LU\,l3J191'l~1U ttl,vuLViuufi'u'::'i'!;1\1 n,::ull 'E «'l ·"'.J~rJ::n~1.U1)1'l:: 

~'lu'i'l3J UOl::1)1'1:;;L"'U~ldo\1"l1nl>n1lJ';l)U !.'ULd~1 '6 'fhl3J\1 

I -I 
ff'l13J\1v! 

I 
i 	 ~-,.---...----.....""

i 
. ----;-=_._ _. 

nT".i'Ml'iHI'13 G11111~ 	 ,I 
1 2 3 t! 5 j 6 

.L ------------+-----------~--~~----~------~----~~----+-----(I 

,::tJ::I'I'lUI'l3J~",-m1' ',.U11'O'1 
1'l~\1/U1t1 + 

0'l1. 

I ~::U::L~~V~ 

+ 

"j::tJ::~'lul'l1J 

+-
,::V::~I'l'SUVl 

+­
'::U::fl'lU~1J 

+ 

'::t:::LI'l~tJfl 

+ 

I 
40.00 !40.33 ' 

J 

6.32 
! 
, 5.72 

. 46.67 47.33 

3.93 

21.33 20.67 

3.50 1 2.66 

46.00 

22.80 

38.33 

0.21 

38.82 

0.15 

58~00 

131.82 

I 
38.33 

O.2( 

40.67 !43.83 
I 

5.16 I ,1. 67 

51.33 

8.82 

22.83 

7.28 

?a.17 

32.87 

38.34 

O.:i!4 

30 on' )9.28I J "I. 

I 0.15 0.19 
I ., ! j! , t 

51.50 

4.18 

23.00 

6.57 

82.17 

36.49 

38.36 

rJ .22 

39.44 

0.34 

41.00 41.33 

4.52 ; 4.32 

50.80 50.83 

3.92 ? .9<:' 

22.33 22.83 

6.50 6.06 

86.00 79.00 

38.28 27. 4A 

1 
38 

• 
40 38.5;7 

0.29 0.34 

39.72 39.80 

0.44 0.47 

~1~1\1 ., ' .UC11"j1\1.;ffi; ~ ~Ufl'l3f1"'S ttJ~tJUUtJ~\1Vl1\1~~'<J111l'1vf L~~'lflUn1'Vl1\11U 

'Un '13~'1"t 'il' U-'::U ::A'1UI'l3J 3Jtl~ '1nl' L ;U'V8 \1~'1"1, "l Lf1'fltJ?\\1vf$f\1LbM,40 • Ott (; .32, fl ~\11U1V1' 

~\Jn\141.33 ± 4 .32 fl~\1/',\1Vi .n\1V11lJfi'u'unUtlt1MtJfl';1\1n1tJ~ 1'VlV11\1Vl'l1''I1tXn L\l~U 

~\1bl~ 38.33 ± 0.2~l·°"11. fi'13 313.57 :t o.y°'l1. ~\1ndl1)tJY1\lvf~1:l5~bT~1n1'VlVl1iltl\1 

"6 -If'11~J\1', un"'i::-{jn 6' <Jr'1l~jUfI'u Y11UB\1 b91tJ,fi'utf91'1n1'Yl1tJ"l.'l tf\'nu9'\\1~~~"lu,::u:: 

• 	 + IV · c::::l + ~ • I '.!td:::t 
20.67 	 <= 2.6(, Y"I~~/U1Vi ~Uf:J\1 23.0() ~ C.57 ~'\1/\J1Vi ~1V11'13 "l L"'~"\JbllflbtJ~iJ'U 

t Viuufl'Uf1., ::utl'l'nn L v;tJ'lffuu'l'i djun~1J~'VlVll'H)'13 ' .u.n1'1::: L1'1 ~UIil'il :::1]n l' t ~~.r~"91' 1n1"5 t..nU'Uf)'13 

http:Jn\141.33
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• 

, I 

~{JrI-JA1J1'\-nrnt:.Y1. 'll~'l.J1rdl~)vVl. 'll~:J.J1r/'w~"l~:!_J1. 'llf:!_J1f>1t1iJIJHHOlmo!5'lnt1'U 

--- --- -------- ---- ------- ------'---------­, 
~n11~R1U~:!-J An11~L~~U~ ,----____~__~____~--________~+_---------------L----------- - ! 
343.42±19.41 359 .0±23 . 34: 

I 

'llhJ1vWVEHllf.iOI1l (~fil~ fl00 nn .V'H'W'U .~1) i 6 .41± 0.56 6.69:!:0.66i 
; 

4.67 ±0.63 5.00:0.51 I
I 

2+ i25.33 ~2.75 24.4 _.4.76 
1 

9.29± 6 .86 6.52:+::2.93 : 

9 .29 ~ 6 .86 6'lu.<J:I-J./'U1ti G4n1'1'l'U~m')~£l1n1F\t~OJ'U 6 .52 ±: 2 .93 6'lu. tJ:I-J./ 'U1fi 

QU141:J~\l'tJ8' 1""!l:! 

http:6.52:+::2.93
http:5.00:0.51
http:343.42�19.41
http:JrI-JA1J1'\-nrnt:.Y1
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U~IJ1~f'i, Wil.ter turnover rate , biological half life ~J~H 

f.lf t Jlfu:lJ, tlf~'lol11,..,{f.n~.Jt9l"\,Ir''l'1In'1lI, tlf~'le:lr~iHJ1"\,Itt m Lb~::d'~t'ln'l~'wlU1tl 

~v~J1"tdt ~ ~\,1"\,Inr ::«jo 6 ~1 ~ tlfu\Jb't'iu\Jri\.!t ::'\i!1''l ~ lI'l1 ::f'l1\J~~lL~ ::l'l'l1 t: L~ftJt9l 

. "-'-- '''- '--' . ' J" 

.n1 't'YIIf1'W4 f111 ::~n'U~~ n'1::bFlfut9l rJ 
i 
, 

'l1~~'l~1'l,td;'l~n'lf.J (~~t 1100 nn.w.fi1'? 1 ! 
I 

93.11 ± 23.28 100.92 ± 36.79 I 
i 
I I 

( 0.82- I 
f1at~ :. turnover rate A'U"J~. Inn. 11'W) ,52

I 
3.26 ±165.92 11,159.21 '!:Q93 .28 

j 

IPiological half life ( ~f t &1fu~ ("3-: . li 98.33 + 32.73 54.17 + 20.28-
! 

tlf~'loil1'l,U!L~'W(~&1rll00 nn .Ut..!. ~1 1 I 11. 59 + 4.46 13.59 + 4,28
i 
I 
I 

- j
O)&1't'l fl'l r'\i!'1 V'tl04J1i·'Wt ~ ~i.l (~~r 1'!1~-l. ) ! 3.57 + 4.25 8.99 +_. 7.25 

I 
~ 

I I 
half ,. life £)84 PFG' (t1~. I 8 .39 + 3.25 6.04 +_. 6.01- ! 

&1, r'l4du~(il4 "h,yt fuJi14 e.JA t tl~U'Wbbtl"4 V<J4 ~&1't'ln'l 'tl trt11'l.td ~14 n 1u161 
u 

bbn 

Water turnover rat~~1 523.26±165.92 Au.~./nn.0.82/1~ 'l,'Wr::f.J::~?\J~:lJ 

&1~'ll1''l 1,159.21± 493.28 ~'J.'2i~./nn.0.82/1~l,J '1.'W~n'11::bt'lfu~ 8u'14!Jil'U~'1Fi'~ 

P ( 0.025 rn'l:lJrt\J1tlr\\J';'l biological hal f- -life ~84 ·!ilf t I'IftJ~ 9 8. 33:t32. 73 

1tltl>J4tl1'l,tdtt3-Jl.I "lur::u:::i'l1ul',l~ ilf'i1 3. 57:t4. 25 R&1't ;'2l:lJ. tL<l::'l.if~'l[lt'W"'1'l'Wtt:lJ'W 

11. 59:!:4. li6 Am' 1100 .nn .'I.,i""Mllnm1 ~4C1~1m'1 t:d~n'tt:{luu~'l'Wn'1 t:t f'lfU61 ~4'11 

OV141:w'S:hl'u"hM"p~ ~TW half-lifc:'. £)84 PEG i:w't::u::i'l1\J~~ 8. 39±3. 25 J1b:lJ4 'W1'W 

n 1'1 b d<Jo~'l,'W1l11 :: ~ f'l~Ut9l~4tl,;'l 6. 04:t6 . 01 fY113..)4 OJ V'l41Jtl'l-fvA"1,;nJ L t/un1..J 

044004 


http:1,159.21
http:523.26�165.92
http:tltrt11'l.td
http:11,159.21
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~1U"3-JuU'l-'l!l\JU~·1PT'[)! (P < 0.001) •~rt'u ~-'l b{fun"l ~d'J.:d)-'l~S1'11 ::u'ln'lAffn'o"l~\ f'i~ 

U~:: eJ~drh'l~n '1 nJ rulff" 'lu bt1u -'l ~tJu4n ~ ::{JO 'j;g)u!ln'l r bYiN~-'l ~ 

TilakaratnE 

et al., 1982. fl1;u~~-'l'l~d~\..!n-'ln'lr b~3-JQIY.'\II{)!lvO-'l11'l1 t:u,,~;o3-J'l\Jth -'l b"fl'l.l\.lb~U4 

2 -6d'1'i:\.j..'j '(h'~nr::{l<J!Jn'lnJ uvr" t1'l-'lMt~l1'l'V'l (acclimation) 'l\.l'll 1968 Hafe;:~ 

'Yl8U J1~'lt!1V1;N VI~Q)fHbL~\'~1 '\IIVmJrl'n n1r b'\.JR·wu'l.!A-'l~"l.,.v-almnn3-JL 'Yl8'lif LL~~4i'1-'l 

n.,,-u r'lI~1 L~8 'l-H~'l':1n '1 un\J0)~1;' 'W11"l" ::Un ~ '\: DltJn '1 n ::'U'l !JI'l1 'l~ ;o\Joon '1'1 n;14 n '1 tJ 

n;'l~@-'l'j;~ (Hafez et al.,1955) 
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I 

t'Hn1tJ 

"l.",..I'[1'I (Bianca, 1957) ibO'H,:'l,tmJnt::uu (murtiCttFl:: Hullick, 1961; Garg U8 :: 

Nangia, 1956) ~1nn1t~n~'Uijnnt::u8t~uSodhiu~::Singh1974 ff1;~~b~Ub~U1 

rt\..! "lvO 1956 BaSSbL<'l::: Henschel tw:::u 1968 Pandey LbFl::: Roy R1~f1n~1 

• 

~.:tm~.:tri\!t1U.:t1UtJ~.:t Pandey UFl:: ROY, 1969 (a) 

UA!:: Ranawana 

1982(b) ~ Ranjban et 211. ,1982 U<l::'Yl''l'\.!04 b~tJ1riWt'lJt1tJ.:t'lUtJu.:t Ghosa1 et al., 

1974 bHi::: Kamal, 1982 (a) c21.:t~n'l:t11u~:lm~t1tJ.:t1utJQN Springell, 1968 
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hypothalamus lLA~ Seif, 1973 

1982(b) ; Ranjhan et a1. ,1982 ; Ran<'iwana et al., 1984 ~-Ij~n'\Y1"'Wnt~{Jo 

Ghosal et a1., 1974 lbfl::: KWlc'll, 1982 (a) ·h.J~!j LLi'ln1U-lj1'W~'H 

\-'later turnover rate L~~t\,l 

biological half-life tlG-Ij TOB i'lliHH "'Wtl~;QJ'W ~':l'Wt1U-lj1'W'eJ'H King,1979 
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fJtJ./j.nom"l4 b f,i'j.JtJ"l'-'''l ~1nb f1 n1'''l b1i8Q~'11,JO"ln "lASn3-J!il"l ~4tiR"l~1'-'n'UIl'''l half-life 

fJu./jPEG ~~~A./jb~~~'Ub~'j.J~ ~n'-'~~n"l~~./j n1~b\~~ruM~~n"lUWtJn ~1b; 

n"l~~n~d ~11'-'~~11~i~1./j~~~~~u1~brlu1n'Ub3-Jm1'UOn~3-JfJO./j~14n"l U 

b~O./j~"lnb~n1'UD~~3-JVo./jn"l~,JJ~~11~~~;n'Ub~~1'UO~~3-JfJ~4n1~b~~441'j.J n1~ 



.. 20 ­

Bass~ D. E. and Henschel,A. 1956. Response of body fluid 

compartments to heat and cold. Physiol. Rev. 36:1,128-144. 

Bianca " \<; . ISS7. Effect of repeated exposure to heat on the volume 

of hlood of the calf. Br. Vet.J. 113 : 227. 

Cakala, S. 1965 . Effect of high ternp€:ratu---t"e on reticuloruminal 

motility in goats. Bulletin of Veterinary Institute in 

Pula\l,.y. ~~arsaw. pp. 103-108. 

Chik~~une, T. 1983. Comparison of Physiological response to 

environment in swamp buffaloes and cattle under a 

temperate- condition. Int~rnational Syrnpesiurn on swamp 

buffalo. University of Tsukuba, Japan, August 12-13. 

Collins., K.J. arid weiner, J . S. 1968. Endocrinological aspects of 

exposure to high environmental temperature. Physiol. 

Rev. 48(4), 785. 

Davis,C.L. 1967. Acetate production in the rumen of cow fed either 

control or low-fiber l high··grain diets. J. Dairy Sci. 

50 (10) : 1621-1625 . 

Findlay, J.D. 1968. physiological reactions of cattle to climatic 

stress. Proc. Nutr. Soc. 17, 186. 

Garg, S . K. and Nangia, O.P. 1981. Response of body fluid com··· 

partrnents to climatic variations in buffaloes. Indian. 

J. Anim. Sci. 51(11) : 1028-1033. 

Ghosal 1 A.K. ; Appana,T.C. and Dwaraknath,P.K. 1974. Seasonal 

variations in water compartment of the Indian camel. 

Sr. vet. J. 130: xlvii-xlix. 



.J.. .. 

"fl'lnUlfltll-l tHl1UU'lllUUl'lllf• 
 l .. 	 ~ 
- 21 ­ llW'1t~ntWJJ1n'nlfJ1ttu, 


King I J. to1.• 1979. Game domestication for animal production in Kenya 

Field studies of the body water turnover of game and 

livestock. J. Agri. Sci. Camb. 93: 71-79. 

Kolmer, J.A. ~ Spaulding,E.n. and Robinson, H. ~·~. 1951. In: Approved 

Laboratory technique; 66-69 Atteton. century Croft, Inc. 

New York. 

~lacFarlanel H.V. 1968. Adaptation of ruminants to tropics and 

deserts. In : Adaptation of domestic animals. Lea and 

Febiger. pp. 164- 1181. 

Moran , J.B, 1973. Heat tolerance of Brahman cross, buffalo, banteng 

and Shorthorn steers during expcsure to sun and as a result 

of exercise. Aust. J. Agric. Res. 24: 775. 

l-'ullick,D.N. 1960. Effect of humidity and exposure to sun on the 

pulse rate, respiratory rate, rectal temperature and 

hemoglobin level in defferent sexes of cattle and 

buffalo. J. Agric. Sci. Carnb. 54 39. 

~urti,T.L, and Mullick,D.N. 1961. Seasonal variations of pl~sma 

and blood volu~es in buffaloes. Ann. Biochem. EXp. 

Med. 21 91-96. 

t-Tair,P.G. 	 and Benjamin,B.!?. 1963. Studies on sweat glands in the 

Indian wa.ter buffalo 1. Standardization of technique 

and preliminary observations. Indian.J.Vet.Sci. 

32(2) : 102-·106. 

National Research council 1991. In ~ The water buffalo. New prospects 

for an underutilized ani:'G.3.l. National !'.cademy Press. 1 

Washington, D•C. pp. 45·--54. 



- 22 ., 


Hafe'Z , E.S.E. Padreldin r ll..L. and Shafti,M.M. 1955. Skin structuce 

of Egyptian buffaloes and cattle with particular 

referencE; to sweat glands. J . Agric. SOi. Carob. 46: 19-30 

Hafez,E.S.E.1968. Behavioral adaptation In : Adaptation of 

domestic animals. Lea and Ftbiger, Philadelphia pp.206- "07. 

Hyden, S. 1961. Determination of the a..'"(',ount of fluid in the reticulo-­

rUI:1en of the sheep and its rate of passage to the osnasum. 

Kungl. Lantbrukshogskol. Ann. 27 51, 79. 

Karnal,T.H. 19f12(a). Water turnover rate and total body water as 

affected by different physiological factors under Egypti~n 

environmental condition. In: Use of tritiated water in a 

studies of production and adaptation in ruminants. 

International Atonic Energy Agency, vienna, 143-153. 

t 
Kamal,T.H. 1982 (b). Tritiated-water heat-tobrance index to 

predict the growth rate in calves in hot deserts. In: 

(lse of of tritiated water in studies of production and 

:ldaptation in ruminants. International Atomic Energy 

A.gency, vienna I 155-165. 

Kamal,T.R. and Seif,S . . ~1. 1969. Effect of natural and controlled 

Climates of the Sahara on virtual tritium space in 

Friesians and water buffaloes. J. Dairy. Sci. 52 (l0) 

1657",1663. 

Kibler,P..H. 1964. Enviro~~ental physiology and shelter engineering 

• 	 LXVII. -Thermal effect of various temperature humidity 

combinatio~ of fblstein cattle as measured by eight 

physiological responses. Res.Bull.MO.Agric.Exp.Stat.No.862. 



•• 23 _. 

Pandey,M.D. and ROY, A.• 1968. Variation in vollJIYle and composition 

of body fluids (interstitial., blood and urine), as a 

measure of adaptability in buffaloes to hot environment. 

Br. vet. J. 124 ; 389-402. 

Pandey,M.D. and Roy,A. 1969(20). Studies on the adaptability of 

buffaloes to tropical climate 1. Seasonal changes in the 

w~ter electrolytes status of buffalo-caws. Indian. J. 

Anim. Sci. 39~(5) : 367~3l7. 

Pandey,M.D. and Roy,A. 1969(b). Studies on the adaptability of 

buffaloes to tropical climate II. Seasonal changes in 

the body temperature 1 cardio-respiratory and hematological 

attributes in buffalo-cC\...s. Indian.J .1I,nim. Sci. 39 (5): 378-38{, . 

Pandey,M.D. and Roy,A.• 1969. Variation in cardio-respiratory rates ,. 

rectal temperature, blood hematocrit and he.wglobin as 

measures of adaptability in buffalo to a hot environment. 

Br. vet. J. 125 (9) : 463-470. 

Prusty,J.N. 1965. Distribution of the hair follicles and sweat 

glands in thG skin cf a buffalo-bullock. Indian Vet.J. 

42 : 113-116. 

Prusty,J.N. 1971. Sweat gland morphology of Indian water buffalo. 

Indian. J. fI.nim. Health. DecE':mber, 163-164. 

RanaJV.K. 	 and Langar, P.N. 1980. Studies on the rumen fluid volume, 

dilution rate and outflow rate in r.uminants. Indian. J. 

J. Anim. 	 Sci. 50 (5) g 398-399. 



Ranawana,S.S.E. ; Rajaratne,A.A.J. Tilakaratne,N. and Srilandakumar 

A. 1984. utilization of water by -buffaloes in a hot and 

humid envi.ronrnent. Final research coordination meeting on 

the us of nuclear-techni.ques to improve domestic buffalo 

production in Asia. Manila. Philippines. 30 Jan. - 3 Feb.J 

Ranjhan,S.K. ; Kalanidhi,A.P. i Gosh,T.K. ; singh,U.N. and Saxena, 

K.K. 1982. Body composition and water metabolism in 

tropical ruminants using tritiated water. In : Use of 

tri tiated water in studies of production and adaptation. 

in rur:dnants. International [,tomic Energy Agency. 

pp. 117-132. 

Seif . S,M., Johnson,H.D. and Hah!1,L. 1973. Environrnenta. heat and 

partial water restriction effect on body fluid spaces, 

water loss, body temperature and metabolism of Holstein• 
cows. J. Dairy. Sci. 56(5) ~ 581-586). 

Smith, R.E. 1959. The development and function of the rumen in 

milk..fed calves. J. 1\gric. Sci. 52-72. 

SodhL S.P.S. and Singh,fl. 1974. Blood and plasma volumes and 

changes in the electrolyte content under stress and 

normal conditions in buffalo calves. Indian.J.Anim.Sci. 

4<1 (5) ~ 305-310. 

Springell,P.H. 1963. Water content and water turnover in beef 

cattle. Aust. J. Agric. Res. 191 : 129-144. 

Tilakaratne,N. ,Ranawana,S.S.E.; Srikandakumar,A. and 

Rajaratne,A.A.J. 1982. The buffalo and the tropical 

environment, Workshop on water buffalo research in 

Sri Lanka, November 24-28, In : Sarec Report. 103-108. 



- 25 .• 

Vaughan,B.E. and Boling,E.~.l961. Rapid assay proceedures for 

tritium - labelled water in body fluid.J. Lab. and Clin. 

Med. 57 (1) ~ l59-16 ~:. . 

• 


, 




- 26 _. 

The investigation was performed to study the adaptive 

changes in response to acute heat stress on water metabolism of 

swanp buffaloes. Six healthy swamp buffaloes, 5-8 years old and 

their body weights ranging from 300-400 kilograms were used. 

The experiment was divided into control and acute heat 

stress periods. Respiratory rate, heart rate and rectal temperature 

of the heat stressed buffaloes were recorded, they were signifi.. 

cantly higher than those of the control period ( P <'0:"001) . 

Blood volume, plasma volume; total body water, ruminal 

fluid volume and disappearance rate of ruminal fluid had tendency 

to increase during heat si:ress period. 

On the control period, the rate of water turnover was 

significantly lower than t .hat of heat stressed period, but urine 

flow of buffalo during heat stress decreased not significantly. 

These results t~us show that the changes in cardio-res­

piratory frequency, body fluid volume water turnover rate add urine 

flow are the nechani~ for adaptation to hot environment of 

buffaloes. 
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