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Comparative Study of Physiological
Responses Related with Thermotolerance
between Bos indicus and Bos taurus
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Uthai Koatdoke, Suporn Katawatin, Suchint Srimaraks,

Monchai Duangiinda and Yupin Phasuk

Abstract

During their separate evolution from Bos taurus, Bos indicus have been the acquisition of genes for
thermotolerance at the physiological and cellular levels. This study was to compare physiological responses related
with thermotolerance between Thai native cattle and Holstein crossbred cattle. Female Holestein crossbred cattle
{n=5, 113.6 * 16.97 kg of body weight average) and Thai native cattle (n=5, 97.5 + 4.36 kg of body weight average)
were compared under summer environmental conditions (average THI 88.3, March-May, 2004) by rectal temperature
(RT), respiration rate (RR), sweating rate (SW), packed cell volume (PCV), and neutrophils lymphocytes ratio.
The results show that the average of rectal temperature (39.98 and 39.43° C), respiration rate (31.57 and 60.10
breaths/min), sweating rate (781.99 and 450.53 g/m>h), packed cell volume (31.93 and 29.11%), and neutrophils
lymphocytes ratio (0.49 and 0.19) between Thai native cattle and Holstein crossbred were highly singnificant
difference (P < 0.01). From this study, it is possible that Bos indicus using sweating response for dissipate heat

while Bos taurus dissipated heat via respiratory system to enhanced theirs evaporative cooling.

Keywords: Bos indicus, Bos taurus, rectal temperature, respiration rates, sweating rate

MEAMEMAIFAT AUSNHATAIFAT NWVINTIAVUDULAY BAUUAY 40002
Department of Animal Science, Faculty of Agriculture, Khon Kean University, Khon Kaen 40002



348 Uit 34 atiufi 4 HAIAN-SWIIAN 2549

UAUINHAT

UNARYD

I 9181 8INNTHENAIANFEILITAUINT

[
A A oA

Iﬂwm%’au"[é’ﬁnwﬂ%ué’ama"v?m;ﬂﬁuLga:"\,ﬁs\n%mwmmﬁaa

¢ A = = X A _a A A
ﬂUﬂ'\iwui@uVl\ﬂauiw@UWTEUWUWLLa 5.»@1]]:%@@ ﬂ'\ﬁﬁﬂﬁqﬂsﬂuﬂﬂﬂjﬂﬂﬂﬁwﬁﬁﬂLW@UJSUULﬂUUﬁavLﬂwqﬂﬁiT]Y]U'Tﬂl.ﬂﬂ'}"ﬂad

ﬂumiwmaumaﬂﬂwuﬁwmwaﬂmﬂuiawuﬂaazﬂwﬂsL’ﬂuuanwaumﬂmsauvlmam? 87N wfuaﬁqmau Tonns

ﬁﬂﬁﬂﬂiaﬁlﬂﬂwuﬂaazﬂwvﬁmuaﬂwﬁuLmﬂﬂwuﬁwmwaﬂm wendy snoWugss 5 @2 dAniriaBe 113.6 £ 16.97

WRe 97.5 * 4.36 ﬂIaﬂﬁJ PRIERIH maaammlmaauvlmama Eﬂﬂ’]ﬂ’ﬂ@d‘q@iﬂ% (mmm WHENIAN N.F.2547 THI

La8e 88.3) YT’]ﬂ’ﬁLiJiEJUL°ﬂEJUﬂ”]3@']8‘1.]61%8071']0&55’3718'\1@\81’5 amvmumﬂmun aﬂiﬂﬂﬂ‘iﬁ”lf_ll‘\] aﬂﬁﬂﬁ“fﬂ;umdu

ﬂ%mmma&ﬁmﬁammﬁ@ LLuuLLa:amwmuwaam@mamn‘nu@u’ﬂmwaa@aaaﬂvﬂ,w Lﬂ%@]’]’l@\ﬂﬂﬂ’l‘iﬁﬂw’\‘w&dﬁ”\

mmﬁwmqmmﬁmﬂwﬁn (38.98 W8y 39.43° T.) Fasnnanoly (31.57 waz 60.10 asountl) Sasmsduinie

(781.99 W8z 450.53 g/m’.h) JSuousadiiaaoauaidauin (31.93 UAT 20.119%) WX Sarammaasiiafoan?

wfieinlasiasaedulwWlad (0.49 uar 0.19) ’UadIﬂW%ﬁWuL&JadeﬂEJﬂuIﬂW%ﬁa&ﬁvL@uW§L‘HU%&HNRNI\’WJ‘L@NE!‘LLVL%

/O mmﬁ’uaaqmammmLmnmaamawmmammmoam

(P<0.01) WANNTABY 'auaamammwmmmmLﬂuvltnmw

Immmau lﬁnavlﬂmdaﬁmmﬂwmumw‘uLmalum‘wa@\mmsauaanmﬂ‘nomu l%"ﬂ mi:‘ﬂIﬂ Lﬁl@%%’]’ll"ﬂﬂ’ﬁ

1 EJI’\]Lﬂ%ﬂ"l'i”ﬂ‘\]@ﬂ’)’]&jiﬂ%ﬂaﬂ‘ﬂ’]ﬂi’]x‘iﬂ’m

drddny: latwafeu latwannn qmwgﬁmws%ﬁﬂ sasnnswaela Sasnsdunie

UNU

Tosuarun (Bos taurus) wazleruaion
(Bos indicus) fUTIWyIIINmu WENIANEN
3 e =aduaanalelngunlatlulounioly
alanawasy wudn levuafeuldusnsionis
53RN INITINNLALLARUIILWT IS 110,000 BE
850,000 iiriaw (Bradley et al., 2000) VIV
msaTamnms leadaulinnlSudmanugnyTw
&SN ML AETLANANNLALIARKIT AB
ﬁﬂwm:miwu%auﬁﬂﬁ’lﬂmmﬁmmmdwﬁ%
IﬁwawﬁmLLa:§uﬁw§ag}mm§uquﬁqmﬁﬁ
qmwnﬂﬁLaﬁagamamﬁy’ﬂi@ﬂai‘lﬁ%uwam:wu
e IaNAN SRt awULAL YA
(Finch, 1986) HAIINMNTLSUAIM I TUARE NI TN
'ﬁﬂiﬂﬂLw%’auﬁﬁﬂwm:'ﬁ‘%mn%mmmséﬁu
AN BITING LRI ALLTRATILANA93N

Taruanwa (Hansen, 2004) G9% Taua¥ouds

LﬂuLLMéasauiauﬁuqﬂiimﬁLﬁmﬁaaﬁumwu
Y LY at e ef a
%a3 (Hansen, 2004) 7198 swdslanuinwies
Tny wastnslsiany THUNNTENEINALN
a a d‘ d( % ar (% a 612(
AvEnnfAgadestuntinudeusaslanuinu
Lﬁaa‘lmﬁaﬁag};amaﬁﬂﬁﬂ &3t NINaaBIuATIH
& A& = = a A
£ @ SHUIDUNTADLRUIN RGN TR
IﬂﬁmﬁaﬂmLLa:IaaaVL@ﬁW%‘L"fmugﬂw@mmzﬂéf
amwz%ﬁa"mw%amﬁaa%mUﬂavlﬂﬁLﬁmﬁaoﬁu

ANNEINATD AN TNWI BN

[ ad
qﬂﬂsmuamsms

nrdnwa sl Aaweiiio 2 aowus fe
Iﬂwuﬂaaa%uwwnwaﬂwawLmiﬂwumaa
InosuBau auRuias 5 6 YnmitnLade 113.6
+16.97 way 97.5T4.36 Nlaniu AWEIOU
msLﬁwﬁagamwauauaamaa‘%ﬁ*nmm:ﬁﬁ

anu3EnnT1as Guaghan et al. (1999) lugaidion



Y

HOUINHAT Ufl 34 aUufl 4 aiAN-5wIIAN 2549 349

fUNPU-WOENIAN WAL 2547 3NN 5 A9 Lk
LARZATIVIGNU 7 WU LLa:IuiuﬁLﬁu%y}aﬁms
udayann g 4 Talus doud o6:00 b
22:00 % i:vnfwLﬁuﬁaya%ﬁmum:gﬂiﬂu
%aaﬂaﬁuﬁagﬂmm%’a mu%ﬁuﬁuﬁagﬂumm
14:00 . Iﬂﬁ@mm:gﬂﬂdaUaaﬂmﬂfﬁaaﬁdﬁu
wRZAN LN Mot aealuiIan 17:00 . LiNe
=3 g a ;’1 | =3 U a

\iudoyadnady Lmﬂmfzmwmwagawms

A o | Aa v A

mewwsawlumwwmﬂﬂLLa:wsamm@ms
=3 L% - a Qg

mwagamﬂlﬂmﬂwmwauLLazquammam
4N WIUeTIVaIN1IRILlaNINnI1 120 @59
@ouf (excessive heat load) %%aqm%gﬁﬂﬁﬁi

wingandn 41.5" @, (Guaghan et al., 1999)

9/

Asthudona

U
ﬁuﬁﬂqquﬁém’mﬁam (Ambient
temperature; Ta) LA TRFENF LS TlA
ol eﬁmm’%‘aﬁ@qmugﬁmw%uﬁwﬁwﬁmm
UTIMAdalwid (microlab) N 4 1 il an
&uﬁﬁagaqmmﬁ LA THFRN SN AT
dﬂﬁmﬁqmmﬁmm%uﬁwﬁnf (THI) @ uauMs
284 Ravagnolo et al., 2000 THI = (9/5Ta+32)-
(0.55-0.55 x RH) x (9/5Ta-26) o Ta = QoMDil
fauandon (°C) usr RH = anwdudusing
\wganedien

mriagananininwinld digital clinical
thermometer ®aALLINIININIWUN (rectum)
TWan 2 fhussBerunisuesmnIwin vign
2 A%y aseaz 1wt sarmamelaalannis
FonauaziuTmuaTsvasn T adenl naduas
2184 flank Twaan 30 3uf v 3 ass (Guaghan
et al. 1999) AadFulaa3alauds micro

heamatocrit (Shell et al., 1995) @aIRIUVDI

iaiRaaunriediilasiadedulnlad dusuu
LIRRLIALADAUIITIUIN 100 LTRE ILUNTHA
PBIAALROAVNT A IUIAEATIRIUTIUIULDRE
aRearfiailasAssuaraulwWladAmle (st
and Rediek, 2000) mMTiesnsITTuLIald
n3zenw litmus 715868L§1IRZAY cobalt
chloride aatdudu 10 1Wosifud aJuuanu
A85n13189 Schleger and Turner (1965) JA8A3I7
mitumisaw3snisues Guaghan et al. (1999)
AalnuwnuSiom loin area 1Fausamfilnuauls
W3 nsmAANIEaY litmus AuRInTle U
s AudInsEa litmus ALY
Lﬁuﬁww“ danfnmS AT s NEuN

Sweating rate = 3.84 x 10°/s ( g/m®.h)

=} &) a =
s @9 LR LTuIUIN

N3 ATIZANIADR

ANTENMIATIE  ISUHUNNTNARDIL UL
repeated measurement "imiﬂ:ﬁ%’@gﬂéf’m PROC
GLM I@nlﬂﬂmmmuﬁqL@@%ﬁ%’%%ﬁ]gﬂ Statistical
Analysis System (SAS, 1985) @313R8UAIN
WANANIVBIRTLRAI WS ABSEE least squares

ar

means AU LULAREIRSUNNTNARDIGIN
’ e b3
M ’u+Bi+ 51’/+ Wk,'+B Wk:'j+ ]/ij/—'_ Tk+
B*T +Wk*T + B* Wk*T +¢_,
ik Jk itk ikl

Y= AFNafe gunpinaNTREN 8nIIna
wila Sasnstuvie Usunmradida
LROALAIDALUY BaTIEIMAALRaA TN
aiailasWasdedulwlad

U = overall mean B = Swﬁwmﬁaqmnﬁuﬁ:

Wk = Sniwaifiesandlasifiiu 7= nswa

11999M98 §,7,€= AuARIaInRaugY



U7 34 atun 4 @;mﬂu—ﬁmmm 2549

UAMINEAT

350

HANISNARBILATIAIT

=

QLR avEuduEng wazdn THI 4
anananuetnsdtaifynnIsda (P < 0.01)
dady THI luudazaasiaan (Table 1) e
E‘I\‘]ﬂ’l’l 70 smLﬂummmﬂmﬁummmnfmm
FNE mawa’Lﬁ’Iam@mmmm@maamnmm
%31 (Amstrong, 1994; Du Preez, 2000) AIUH
Iﬂmaaaﬁaaaammﬁuﬁmﬂéﬁmsmaaaﬁ%aag
mUI@Tama:Lﬂ‘iumﬂaomnmw%udmaﬁﬂﬁﬁ
miﬂ%uﬁ’mwa%‘ﬁwmLﬁ@%ﬂmau@;aﬁmm
2o duiamolegldnalaniesd Tingwedszns
W Sas 13RIl 5mwmi°ﬁum‘3'a LRZHRAN
THI fansldinTdAouutlasenlafndngn vou
Jsunmrasiiaioaunaidausin Sa3IRINLIA
Lﬁamna’ﬁﬁ@ﬁﬂ@ﬁaﬁ@iﬂﬁuiﬂl%ﬁ wanannit
91N3109wUad Ravagnolo and Miztal (2000)
WU ®WNSDLE THI UTL AR IAINNLATEA
mﬂmm%{auﬁﬁNam:m@iamﬂﬁwawﬁ@{fﬂw
Tulowy lapyn 9 1 wikiwwes THI ARndu
émaiﬁ’wawﬁmﬁmm@m 0.2 Alaniu

nNanTNeRad (Table 2, Fig.1) \iio THI
s Tammddedlng feiaan (LSMEANS) 223

a

- i @ ¢ ya A
m%ﬂ&lﬁ’ﬂi‘ﬁuﬂLL@T’]@’NT\UI@IEIRGVL@%WN%U%

1)

i A o o o an
AnaNatadinEdneedia (P < 0.01) Ty

[
a
2

3

A =)

m‘%w,ﬁaJﬁqmﬂn‘]ﬁﬁ'\ﬂdﬂﬂ‘[aaaﬂ@ﬁvﬁL%Izm 29
NaaadaIRUNIIIBUTad Guaghan et al. (1999)
wwmﬂfﬂwmaumamwnmmﬁwuﬂwmmﬂﬂ
wamamaammmlmnn gnnasou N9l
maamrﬂﬂL"umauummmmsalumsmmu
qm%nﬂﬁmwwﬁn"\,ﬁﬁﬂ'ﬁﬂﬂL’uwmamuléﬁ
anziasuaanauien (Hammond et al.,

1096; Finch, 1986) G9WW qmwgﬁwanswﬁn

ﬂ?uﬂwﬁaLLﬂuqmwQﬁL,muﬂmwaa‘haﬂ’mlﬂ%a
mmzauéw%ul’hﬂuﬁfﬁﬁ%%@miwu%faumaaﬁeﬁ
(Hammond et al., 1996; Hammond et al., 1998)
nﬂ. a = < CZ
fa THI e 76 (Table 2) dnavilien
LSMEANS yosdasnIvglazaslanuilasny
¢ a4 A | o
Taleaslain3iFougnuaudaananananini
atuiiudndwnesta (P < 0.01) loy 8690
msmulwaﬂ@ﬁuﬂaaa%ﬁw%L%uuanwauﬁ
maamﬂﬂwuﬁwumaﬂm Sitiiasanlatue
vsmamaazﬂuama“mm@mnmmsau Taasld
Aslnneassinoneiaaiiufeusaniaini NI
duniessuunisauniola (Guaghan et al,
1999; Hammond et al.,, 1996; Carvalho et al.,
1995) TAUTNENILALINH Tala¥aulaninnie
weladninlaiwanunn awanIman Fig.
Tunsw (b) wm‘wgﬂLmummaummmaaﬁmw
msmmlwaﬂ@laaaﬂ@ﬂﬁL“‘Ewgnwauﬁgﬂ
LuunsaeuaHoadud Nz EuaTa (linear) N
?\'aIﬂmmmmﬂ‘%ﬂﬁmﬂaLfluﬂavl,ﬂﬁﬁﬂémﬁfu
SeyNpAINNTaREENIINITWNNY Iwm:ﬁiﬂﬁuf;
z = o 3/ 2/ “a
wumammmauauaagﬂLm‘umaamxﬂmeﬁu@
quadratic (P<0.01) waldfinTiuaouuyad
o A a a o o &
amwnwmﬂamnLmammumwﬂulﬂwuq
& 1A d’ ] | .2( =3 U [
Toaglainsioou wanuin Taduwlagldn1adu
m’ﬁmﬂuﬁaamamﬁ:mamw%auaaﬂam
rgmpunun1IRIEt
o ‘ﬂ, o A a ,:Alw [
AsTuniadlunalnnesisdngnead
l%mﬁﬂmm%auaaﬂmrﬁwmfﬂugﬂLmumad
evaporative cooling NANINARBIWDIT A1 Log
i o A v e X A
’uaaammmsmuLmamaﬂﬂwuﬁwummu,a;Iﬂ
wuﬂaaaﬁwﬂsmmuaﬂwamummLmnmaﬂu
atiefipdfuneeda (P< o. 01) A1 THI NNy

70 (Table 2, Fig.1c) Iﬂwquuwmuamwms



UAUIDHAT Uf 34 atui 4 HAAN-SWAN 2549

351

Table 1 Means ambient temperature (Ta), relative humidity (RH), temperature humidity index

(THD during April-May, 2004

Time
Parameters
06:00 10:00 14:00 18:00 22:00
Ta (T C) 05564 2.73a  37.70% 5.62b 40.10f1.89c  29.90% 2.86d 27.331 2.04e
RH (%) 01.9 T15.88a 61.5 T18.50b 43.7 t7.64c  59.8 To22.22d 89.50115.83¢
THI 7710+ 5.25a  91.00% 5.6b  89.8 t1.17c  79.60% 1.96d 79.801 3.62¢

Mean different letters in the same row are significant difference at P<0.01

Table 2 LSMEANS of rectal temperature (RT), respiration rate (RR), Log Sweating rate (Log

(SWR)). packed cell volume (PCV), neutrophils lymphocytes ratio (N:L ratio) between Thai

native and Holestein crossbred cattle

Parameters THI
70 74 76 78 80 82 84 86 90

RT (" ©)

NT 30.49 38.67 38.81 39.05  38.79a 38.87a 39.21a 38.95a 39.10a

HF 30.11 38.88  39.23 30.14  39.41b 39.07b  39.70b 39.55b 39.88b

SEM 0.14 0.10 0.09  0.08 0.06 0.06 0.06 0.06 0.09
RR (breaths/min)

NT 27.18  28.8 95.14a 24.21a 24.14a 28.49a 21.00a 23.40a 42.34a

HF 33.04 27.18  42.24b 41.40b 45.87b 44.50b 32.18b 57.40b 92.61b

SEM 4.5 3.4 2.92 2.47 2.11 1.89 1.87 2.05 2.83
LogSWR (g/m®h)

NT 6.44a 5.72a  6.49a 6.6la  6.39a 6.14a  6.14a  6.00a  6.71a

HF 5.51b 5.68b 5.85b 5.77b  6.77b  5.75b  5.98b  5.65b 6.19b

SEM 0.17 0.13 0.11 0.09 0.08 0.07 0.07 0.08 0.11
PCV (%)

NT 97.76  34.56a 32.84a 33.14a 3l.14a 32.52a 28.06a 26.74a 32.99a

HF 04.54 28.94b 29.46b 31.00b 28.56b 32.86b 23.04b 25.86b 27.94b

SEM 1.45 1.10 0.94  0.79 0.68 0.61 0.60 0.66 0.9
N:L ratio

NT 0.53 0.36a - 0.26a 0.25a 0.4ba  0.52a  0.49a  0.74a

HF 0.21 0.14b - 0.13b 0.11b  0.17b  0.22b  0.22b  0.21b

SEM 0.07 0.05 - 0.04 0.03 0.03 0.03 0.03 0.04

Means with different letters are significant difference at P<0.01
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