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Physiological responses and level of HSP70 in white blood cell of
Thai native cattle under diurnal weather
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ABSTRACT: The purpose of this study was to investigate the physiological responses and level of HSP70 in Thai
native cattle lymphocytes on the changing of temperature and humidity. Five female Thai native cattle, body weight
158+5.3 kg, 6 years of age, were lived outdoor with partial roof. Rectal temperature, respiration rate, and sweat-
ing rate were recorded. Temperature and relative humidity were recorded to calculate temperature humidity index.
Blood samples were collected at 07.00, 14.00 and 21.00 for 8 weeks to determine amount of HSP70 in lymphocyte.
Results found that rectal temperature, respiration rate and sweating rate of Thai native cattle increased when the
temperature humidity index increased (P<0.01). However, level of HSP70 was not in accordance with the tempera-
ture humidity index.
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Table 1 Mean of Temperature, Relative humidity, Temperature Humidity Index, Rectal temperature, Respira-

tion rate, Sweating rate and HSP70 in Thai native cattle white blood cells.

Time
Parameter SEM
07.00 14.00 21.00

Temperature (°C)" 26.70° 32.08° 29.00° 0.39
Relative Humidity (%) 94.03 73.85 75.55 4,58
Temperature Humidity Index" 79.32° 85.17° 81.22° 0.85
RectalTemperature (°C) " 37.70° 38.48° 38.51° 0.05
Respiration rate (breath/min)" 17.70° 28.25°% 18.15° 0.74
Sweating rate (g/m°h)1/ 136.96" 401.08° 149.60° 22.3
HSP70 (ug/100 ug protein ) 0.41° 0.45° 0.31° 0.04

"in same row are difference significant at P<0.01.,  in same row are difference significant at P<0.05.
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Figure 1 Regression analysis between temperature humidity index and Rectal temperature (A), Respiration

rate (B) and Sweating rate (C) of Thai native cattle.



380

P

Artig N ANTUANANSI89aN eI A

fuingeiulusendu denaldlainnioziasan
2000; Broncek
2006) d9inAanngungiinansuinaela
i adnglsfinnm TParinwnguundsenIe

anANFau (Ravagnolo et al.,

et al.,

Tdasunlaslesfigaiiiel¥szuulusianig
aunanvianld Taefinnnsszunamansdeueen
AMNFHMEENINNN SR RSN latazns
e (9911 wazmndy, 2548; McManus et al.,
2007) atnalafn
dafansananuanatureadunsmil Figure 1

2005; Quintero-Moreno et al.,

WL MsL R IeaAn THI danasenadniausanis
Lﬁy%ummﬁmmmﬁum% faaziiinlfainmans
aadfueadunswiiisaveeuiuta el
ﬁumiLﬁu%wumﬁmmmwm% (Figure 1) Lams
Tsudnlafwdledngldnisiuuiedudunig
&rArylunnsszuneANFeu (971 LazAnLy, 2548)
LifdanantsAneiaiaiiazlinananis
wAsuLlasres i HSP70 museLsuasn
ANANNTRY WARTBAUNAT1T29EEN 7.00 1. wazTa9
1l 14.00 AT BN HSP70 Mty e
THI Qqﬁszrﬁu 80 way 85 (Table 1) Faifluen THI
AgFumsuansAnlHlaRnANUARAEaIANN
ANNFaL (Quintero-Moreno et al., 2007) aeinals
ar sLumw;mm (21.00 U.) A1 THI ‘1/1 81 WAy
UNNENINTUINTIAIGUVINALTNLNBLEAINTST
AzdnAINNFaL (heat load) Tusaniala wANLIN
1B1n0s HSP70 anaaiiaiiteufLdaadnazting o
anaifinsanniinisdansnest HSP anadsiseisunns
HSP Ravaslumadanas (Diler et al., 2006) &4
thunalnnnsdanneiuasnisinaused HSP70 7
RendesiuniIneuauaianuATaaiiesan
ANFaugasaelinnsAnesaly

nnRngsNUszn A

NuRsadlATuNsaTLayudaunilaan el
AuiuaAdumalulatidianiwinens §11in

WAL URRANHILALATEA 1 UANEAGATLAY
waluladl d1dneuaniznssunignisgaNAnE
nse mqmﬂwmmmm ﬁuEI'MF;ILV]ﬁT,uT@EI
mmwmqmimwmm@menwmw ATUY
INEATAIARTNUNINLRLTDUL AL

LANANSAN9RY

it TAmsen, 409 naaiiv, gaus Annin, uusde avsaua,
uazgil N141. 2548. NMsAnmuBaLRELNAlIg
’&ﬁ‘ﬁ"JVIF_I'WILﬂf;lﬂ“ll‘ﬂ\iﬂllﬂ’]ﬁ‘i’]ui‘@uﬁ“’vmﬂﬁLﬂl[ﬁ]i'ﬂuLLﬂ"
TAAMUND. WAN®AT. 34(4):347-354.

Broucek, J., S. Mihina, S. Rybr, P. Tongel, P. Kisac, M.
Uhrincat, and A. Hanus. 2006. Effects of high air
temperatures on milk efficiency in dairy cows. Czech.
J. Anim. Sci. 51(3):93-101.

Diller, K.R. 2006. Stress protein expression kinetics. Annu.
Rev. Biomed. Eng. 8:403-424.

Gaughan, J.B., T.L. Mader, S.M. Holts, M.J. Josey, and
K.J. Rowan. 1999. Heat tolerrace of Boran and Tul
crossbreed steers. J. Anim. Sci. 17:2398-2405.

Kamwanja, L.A., C.C. Chase, J.A. Gutieerrez, V. Guerriero.
T.A. Olson, A.C. Hammond, and P.J. Hansen. 1994.
Response of bovine lymphocytes to heat shock as
modified by breed and antioxidant status. J. Anim.
Sci. 72: 438-444.

Laceterra, N., U. Bernabucci, D. Scalia, B. Ronchi, G.
Kuzminsky, and A. Nardone. 2006. Heat tolerance
in brown swiss and Holstein cows. J. Dairy Sci.
89(12):4606-4612.

McManus, C., G.R. Paludo, H. Louvandini, J.A.S. Garcia,
A.A. Egito, and A.S. Mariante. 2005. Heat tolerance
in naturalised cattle in Brazil: Physical factors. Arch.
Zootec. 54:453-458.

Quintero-Moreno, A., D. Calatayud, J. Boscan, N. Rojas,
D. Arrieta, R. Palomares, and R. Cientifica. 2007.
Heat tolerance in 1/2 Senepol- and 5/8
Holstein -3/8Brahman crossbred calves. FCV-LUZ.
17(5):473-479.

Ravagnolo, O., I. Mitsztal, and G. Hoogenboom. 2000.
Genetic component of heat stress in dairy cattle
development of heat index function. J. Dariry. Sci.
83:2120-2125.

Vince Guerriero, V. Jr., and D.A. Raynes. 1990. Synthesis
of heat stress proteins in lymphocytes from livestock.
J. Anim. Sci. 68:2779-2783.



