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Survival Rates and Heat Shock 70 Gene Expression in the Fibroblast Cell Lines

of 3 Types of Beef Cattle Bred under Hydrothermal Conditions
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fiugndanlisfin 70 (heat shock protein, HSP70) HumumanAtylunislfusa nisagsen waznispaLaNes
siepaneuranadlaile nsAneniliqaszasdiiensufednmnnsiidinsen  waznisuanseentes HSP70
lwmad Wlusuanasainiagnuananainu-uesia 20 mu-aslaad  wazanadmu  neldgauugiiaoniou
wad lusuanansgnifivainluy mﬂﬁuﬁﬁmwmﬁwmhﬁﬂu 5% CO, flgniundl 38.5 asraaifua nafned 1
Spanefiiinsenvaagadinlusuanaslifunnafeuiignmnl 42 esdgadus Wuszaziom 24 uaz 48 Falu
WU msiiiansenrantadengulafuiemndmugndn (Geuaz 97.73:0.16 uaz 93.33:1.90) neuln
gnuaNzayu-uena  (Feuar 96.36+0.35 uar 88.88+1.31) uazngulagnuanzanyu-aflaad  (Geuay
96.70+0.44 Az 89.16+1.37) adllud1Atyn19atis (p<0.05) MIANENT 2 NTUARIEANTBSEL HSP70 daeids
RT-PCR 1uLen@@‘”LWIUiuawmm’uﬁ\‘imngw%faﬂ‘ﬁlﬂqmmﬁ 42 pednaaifea Wuazazion 6, 12 uaz 24 Falus wudn wad
lupnnguiinisuaseeantastiu HSP70 wasdlidiudianalnmeneuauasdenmnufauszivimaduasmlaiuiiouas
Tngnuay agléin wadlniusuanaseslaiuilemadmuileldfunuteuiignngdl 42 esrnaduaisnsnis
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“ﬁlfqmmﬁ 42 asrngades wanstanalnniminnuszisadedlaiefiannmoyiusdnfuanwlseaeuduaes
dszimalng |
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Abstract

Gene Heat shock proteins (HSP70) play an important role in the adaptation to survival and heat response
of cells. The purpose of this study was to determine the effect of hot temperatures on the survival rates and gene
expression of fibroblast cells from Khao Lamphun cattle, crossbreed Khao Lamphun-Angus cattle and Khao
Lamphun-Charolais cattle. The fibroblast cells were cultured in a 5% CO, incubator at 38.5°C. Study 1: The cell
survival rate of fibroblast cells was determined after culture under hydrothermal conditions at 42°C for 24 and 48
hours. The cells of Khao Lamphun cattle (97.73+0.16 and 93.33+1.90 percent) showed a viability rate higher than
that of crossbreed Khao Lamphun-Angus cattle (96.36+0.35 and 88.88+1.31 percent) and Khao Lamphun-Charolais
(96.70+£0.44 and 89.16+1.37 percent; p<0.05). Study 2: The HSP70 gene expression of fibroblast cells after
exposure to the hot temperature of 42°C for 6, 12 and 24 hours was evaluated using the RT-PCR method. It was
found that HSP70 gene was expressed in all groups. This demonstrated the mechanism of cellular heat response
of both native and crossbred cattle. In conclusion, the growth rate of fibroblast cells increased during in vitro culture.
The survival rate of fibroblast cells under hydrothermal conditions from Khao Lamphun cattle was higher than that
of fibroblast cells from crossbred cattle. The fibroblast cells of Khao Lamphun and crossbred cattle showed HSP70
gene expression under hot conditions, which suggests that the fibroblast cells of beef cattle should be able to
tolerate heat and adapt to the tropical conditions of Thailand.
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maaesladlaiiuaningsuannsaaimaldliudinennsldadng  daqiuiinisihlaiiaansnalszmea
Y o o oA  a & RPN X o Py & Ao &
dhandfulpiuginenanlailagnuaniiaunnidesn  wazilundesnisaessas  Taalailegnuaniidouiaesly
dszwelng laun Tagnuananslaad uarlagnuanuesna (Fasud fanauns uazdude duiiuas, 2559) yananings
ﬂ@@mumiﬂmﬂgnwuﬁ:‘imqﬂm@u‘imﬂ%‘imwummwuﬁqmﬁqmmul,ﬂuuuwugmmmum@m‘f,ﬂqﬂmuwumm 2 anewug
Toun Tagnuanaamyu-uesis uazlagnuananaayu-asiaad alilagninelandansneauanysaiifugg
a a a4 @ o P = S oAy o o Y s X
\WstyAuled usatelsfinunisiitanfaneden sl gaundeedadidaaninluBesanmeniafautuaesilsenalng
anadenalilmiudinimueivng maasyiuln LL@:'}Jixaw'ﬁmwmmixuuﬁuﬁuﬁmm &T\iﬁumiﬁﬁiﬂ@.ﬂmuﬁmﬁm
o & o o o & o o o Y o $%3 r_?ll v 1
Wugaayun M lun sl piugasinilaanunsod fusadniuanwen nafeusuaes szmane s Hs1e9nudn
fomiadudauidaeinilaslaraisedasznigluannaninuwandenniauen  Julamismas Wlusuanasidueas-
dsenavdegludauaasmiland (Fanny, 2004) taetaainlusuaaslunu Mg Ayniea3sinean (Singh et al., 2014)
VisanTTReLduessani1sluan1sdaaireqtas (Fujita, 1999) ANNIATEAAINANNTEU (heat stress) T9AZAIHARL
FRQININ ARNAINNTD UNNSRUWUE uaztlszAnBnIwnanas (Dobson and Smith, 2000) H3ENIUINAYINLATEAAN
AuFaudINalidnININTIRNTanTIgNANIANaY (Wegner et al., 2014) daualilaunaniFuinninuu (Ravagnolo
et al., 2000) LL@mmm’maugmiﬁuﬁ: (Sartori et al., 2004) Fe91un1TnzLasTas W TLsuan a6 lunaaaAn AaIann
AR IUYBRIgNINUL A WlusuaasinIsuLfaingauiesay 94.940.52 T 97.8+1.21 (Changging et al.,
2014) Csermely et al. (1998) 1847191 e maa li9ne lATLAMNATEAANN AN FRRASHA T TAR NN TLE Ag8aN
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wastiulunguaesandenllsiiv nenanandeallsfiudmiunalnesiunianiznguaeslisiiv (protein aggregation)
wazdaeinunlassainweslusiumdsn s Wnausnndauiusagan wilng (Basirico et al., 2011) Tnanguandealissiu
(heat shock protelns HSPs) N@ﬂSﬁummNu’muﬂTm@ﬂ@ molecularwelghts 1@Lm HSP100, HSP90, HSP70, HSP60
WAy HSP40 Feustiiafvindiunnsnafulyl Tae HSP70 Lﬁummﬂmummﬂummmemmmvmu‘immmLmsm
anANFeu (Kregel, 2002) MR deuntiies Wu et al. (2017) ldinnsAnEmamuanuieutessas
Wlusuanaslulaiug Taiwan yellow (Bos indicus) wazlasiug Holstein (Bos taurus) Wuan ngulavis 2 g
HnIuaneenaastiu  HSP70 walaIngnnIvsusiemnnfeunguu)il 42 esAtadua  atnglafiaunisAnm
mauanseanaestiy  HSP70  lulaamanyuuariagnuandaliiniseanuy  Auiwauddataedidnglsradiie
NUINERINNINTIRTEN  uaznisuansasnaasiuandeallsiulumad lusuanasainlagnuanataayu-Leana
su-rAaad waza1aainu naldgamnianuieu aduuuanislunisdnaenialide AnNIWANAINNIOIARS
TuannenniAsaueaiieanesald

q8n1sANEN

AnInnang

ﬁﬁmiﬁﬂ‘i:rﬂuingﬂmmﬁwﬁmmmﬁmﬁ“\mm 9 # leun Tarnamu (3 fd) Tagnuananaayu-Leana
(3 57) uarlngnuanataa yu-tslaad (3 5n) AnAudaauaRNNRUGARINTIN LaranniidenARUWUEARTUNS
dusurineniise TnadfiRnudariiuus luassaussiniglddndiftesunaaemidine mans anAsuuieei uag
mﬂ‘lﬁﬁﬂLLu:ﬁﬁm@Nﬂm:mwm?ﬁﬂﬁuqmeﬂ?;mLmﬂfﬁ’mm@m AuddnaaeANENdenzien 181l UP-AE60-
01-01-001
ansiadinldlunisnaaa

mTLﬂflLL@xm?r;édﬁummuﬂ%‘ﬁﬂwﬂuﬂ%ﬁﬁ A9 DMEM media; Catalogue No. 11855-084, fetal bovid serum;
Catalogue No. 10437-028, antibiotic-antimycotic; Catalogue No. 15240-062, phosphate buffer saline; Catalogue No.
10010-23, trypsin-EDTA 0.05%; Catalogue No. 25200-056 Waz trypan blue stain 0.4%; Catalogue No. 15250-061
NARAINLIFEYN Thermo Fisher Scientific 417
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msinumlatnatas INTusuanas

ihladngestivAuudinANazeaLTunluysaadagu 70% (V/V) ethanol mﬂﬁuﬁq@ﬂ"]ﬁmﬁ@hmmm
1 LIURNAIATYNAR waziu1dluansazane phosphate buffer saline (PBS) LﬁaﬂﬁﬂﬁumLWW:L’gmﬁﬁmﬂﬁu"ﬁmmm
A1UNERANART AULINERTANGATLATNINYINITITNTIR NWINENALNLLE
maswnziasaTas lWlusuanas

‘Mmmﬂmmmuawimmﬂummimmvmmmmmmfaﬂmuum ImummmluLﬂumuL@ﬂ 1 luaninilaenide
undnaTuineaiiauE 3,000 pm ol grumnAvies 1uman 3 wd uaz mmmmmmmuuum NNIAULLILANAE
PBS 8n 2 sa1 waztnfaesinaldluau uﬁiﬂmﬂﬂumuu 5% CO, amiviaeidae trypsin (0.025% (W/V) uui@m@munu
37 avAnalded Wua 5 wh Lwﬂmmwmmmﬂulﬁn@mmm UNIARNIAN trypsin aaning 10% FBS-DMEM
TnenatuwdefinauEasey 3,000 rpm o grun)vieuiunan 3 wii udtuAEd It WA AR 10%
FBS-DMEM lugtis 5% CO, emagiinsuau i llifuinelaenisugudens3anises Intawacha et al. (2009)
msvnandanidas lWlusunas

Leﬁ@ﬂ"’LW‘Emumammnmmmam@ﬂmmﬁmm Lee et al. (2016) InenadlnlusaafmAULTLg (freeze)
Bazgninunazane (thaw) mmmm 37 mmmamm wluiaan 25 Jui mqmnuumm@ﬂwm@‘h\l‘llmummmm
wziagdluauansia 10% FBS DMEM fignuunfl 38.5 ssmniaaidas lugin 5% CO, e 24 dalu ANt
agvinsandaniiguunil 42 esraadas Wunafuansineiuie 6 alu 12 Falu wag 24 9l
NSANENITUARIADNADIE U

madilusuanasainnisandenunAnsnisuansesnaestiy tneldljisagnidne dwesauuudeundy
(Reverse Transcription Polymerase Chain Reaction, RT-PCR) Ipafisaunavin PCR &T\‘i‘ﬁ G:Nﬁuﬁfmﬂﬁ‘vmumi
pre-denaturing 95 e Iadaa Luan 10 mw mnuumﬁgmm 40 301 uaziPansil denaturing w@munm
95 agATaldeaa 1waan 30 W% annealing mamm 58 aeAEALTEA 1WA 30 U7 extension NgUNYH 72
avAaadaa 1waan 30 3und final extension wgmmu 72 asAnaiiea 1wean 5 Wil wag chili gruugil 4 9a0
EAGHE Mﬁ\imﬂm%éuﬂﬁﬁ?m 11 PCR product nsasaunisuanieantesdy Tun1snsmaninisuanseanaediu
Theiinnnsaria total RNAs Taeld RNA extraction kit (Geneaid RT050) 141 total RNA 1eslatilamn first strand cDNA
Tnennsld 20 ug of total RNA mnﬁulﬁu 2 UL of DNase |, 3 pyL of DNase | 10x buffer, 0.25 yL of RNasin, 4.75 uL of
ddH,0 naldgmuund 37 ssAtadaa Wuoa 25 Wi anfumn PCR homologous cDNA a1nguiesyazes
GenBank Uazn39ag PCR product 1 1.5% Agarose figfandan ethidium bromide Neldas UV light AXAENN928
Intawicha et al. (2009)
MIBANLULNTNARDS nsnaaeduLiseanidi 2 namaaes Fsil

namaaedi 1 ﬁ/m:mmmmmuwmmm @mmmmmm@mw@oL%@@”ZWZL/iumﬂm’Zufﬁ@nw@ywuL:J@q

mﬂsﬂmmﬂmmmLenmw,@mmmmu 38.5 avATALTaa gﬂmmqLﬁmm“lmmmmmﬂummuwmﬁm An
24 uaz 48 Falu e Seuifieusnnnsutasadluusazaneniug musau Tnemsaatisuauaadaensldien
#iana trypan blue ‘ﬂ/ﬂﬂgjﬂﬂvﬁliﬂﬂﬁ?ﬁ%‘aﬁl?‘ﬂWIJ‘?NLGI]@@”LWT‘LI?UZ\]W@ElrgﬂﬁﬁwﬁLﬂiﬁ:ﬁrﬁﬁ\‘i“iﬁﬂLWﬂngﬂﬁﬁ‘ﬂqDAMqﬁ 42 B9FN
[TaLFes Tisvazingn 24 uay 48 $alus etlsuifiudnannatidinsenlneldinegnéiand trypan blue

namaaeail 2 Anwmsmauauesyesdulumadiniusuaias

LGﬁ@@“’LWTm‘umam‘mmiﬂmmuﬁmﬁmmLm\ﬁ@@mﬁuammm ﬁ@ ﬂ@'aﬁi 1 s lusuanas
AU 38.5 avAamaLtalugin 5% CO, Wluszrezioan 24 ol ﬂmm 2 LW%L@E@L%@@“’LWTM?M@W@mmmmm 42
asAaaLTea lugiin 5% CO, iluszavioan 6 12 uaz 24 Falus dsan et agRATZINLAAIBEN TR
fl1pne3s RT-PCR Tae/ld primers saugnali Table 1
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Table 1 Sequence and fragment size of the pairs of primers used for RT-PCR.

SL. no. Gene Primer sequence Fragment size (bp) NCBI/reference
1 HSP70 F: AACATGAAGAGCGCCGTGGAGG 171 (Bhanuprakash et al., 2016)
R: GTTACACACCTGCTCCAGCTCC
3 B-ACTIN F: AGGCATCCTGACCCTCAAGTA 95 (Singh et al., 2014)

R: GCTCGTTGTAGAAGGTGTGGT

NIFILATIEURANNF DA

nsAsziaaulslsuesdayadaeis One-way ANOVA moglisunsu R 64 bit (version 3.5. 1) uaz
1Rt A TeERLAlALAR LAY (Duncan New Multiple Range Test: DMRT) Taeifvun AL esun
95% (p<0.05) mem'mmmumnmqamquuﬂmvﬁ@

NANISANELAZAANTO

nNINARDLH 1 ﬁnmé’mmmsu,‘i_iqLeﬁaa"lw‘llmumam”lu‘llﬂﬁmﬁmuav‘iﬂanmu

'ﬂmmﬂml,mLﬁ@@‘iﬂ‘lﬁmmmmﬂu‘imwmmqLL@”T@@ﬂm@um@ﬂﬂu@mmu 38.5 BIANIATEE WU BRFINNT
LLmLem@“LWImumm“luTmmmwumL‘Wﬁ”L@mLﬂumm 2 dalug MAsRNGEuTLTadATILEN 24 Falue uay 48 Falug
[sAuSanay 0.42, 23.37 WAz 70.65 mmmm‘u (p>0.05; Table 2) @mﬁmmmL%@"’LW‘EUimmrﬂu‘immqmwu wasnia
Fimnzideailieg 2 4alus ndsannGuiiumadaiausn 24 dalus ua 48 dlus aduianay 0.47, 23.59 uay 71.04
ANNAAL (p>0.05; Table 2) LL@‘:@mmmmmLsm@"LWTMaf‘uamm“l,u‘immmmwmu—mﬁﬂm’mwm@ﬂ\uﬂumm 2 dalug
MAMNGUTLITARASIUIN 24 F19 Uax 48 Falue INTuSasAY 0.44, 24.08 AT 71.97 ANFIAL (p>0.05; Table 2)

Table 2 Cell division rates in Thai-native and crossbred beef cattle after culture for 1 and 2 days.

% Growth rate

Day of culture WL (n=3) WL-AG (n=3) WL-CHA (n=3) | ave
SCC (cell/ml) 122,667 124,333 126,000
2 h after SCC (cel/ml)  0.42% (123,183) 0.47% (124,918) 0.44% (126,563) 0.711
24 h (cell/ml) 23.37% (151,333) 23.59% (153,667) 24.08% (156,333) 0.702
48 h (cell/ml) 70.65% (209,333) 71.04% (212,667) 71.97% (216,667) 0.963

WL = Chao Lamphun, WL-AG = Chao Lamphun-Angus, WL-CHA = Chao Lamphun-Charolais.
SCC = start counting cell.

N9ANHIAIUFIUINE (Morphology) “MNL%@@"’meummm"lu‘lﬂqﬂmmmzﬁmuﬁuﬁ;’uﬁﬁLW@:L‘gmﬁﬂqmmﬁ
38.5 avrnaidug Wussaznan 24 uax 48 dalue wanslu Figure 1A wazitadlnlusuamanlulagnuasmnagmu-
wasia uazlagnuananaayu-inslaad (Figure 1B, C) Abdian et al. (2015) levinnmaaasiaaldsatvmas
lusuaiasf@inuyee (Human Dermal Fibroblasts: HDFs) iluiasetia dermis A danuluie fedaaiu
e anagaiumadrianansarnldlaeinsuteifinuasanansanesldingluvaaannaes Tagvinnamniaesli
8119 10% FBS-DMEM tlsznaudaaentfjdisus (Penicilin / Streptomycin 1%) Lﬁ@lfﬂ@@’ﬁmm?tylﬁuim 80 D4 90
wefidusT vinnsutindu 2 g dud nguild Basic Fibroblast Growth Factor (bFGF) uazngufilaifl bFGF wudn
MFAINMITNIRELTAH HDFs Wudﬁmm’ﬁﬁmqmﬁmﬁunﬂ 24 4T uanelsfiiudndasszazioaii 24 fa 120 dalug
HDFs Rnnziaesluamsfisiuas s bFGF fisnsnnsutisalaisinetu (Schuldiner et al., 2000) WANANTNTULIEA
ﬂm\iL%@@ﬂﬂiﬂ?ﬂ@ﬁamﬁuﬂgﬁuﬂﬁﬂ 2 199im oA Morphogenesis (ﬂi:mumiﬁﬂ‘lﬁmm‘mmfﬁTf;mma‘mﬁmzLﬁﬂu
aaeemnaseiRula) uaz Mitogens (aanszguitlidmnziinssgulisadifanisutisiner luglaestisiv) Jalady
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Figure 1 Morphology of fibroblast cell of cattle after cell culture. A: Population of fibroblast cells in Khao Lamphun
cattle at 0 h (Aa), 24 h (Ab) and 48 h (Ac); B: Population of fibroblast cells in Chao Lamphun-Angus cattle
at 0 h (Ba), 24 h (Bb) and 48 h (Bc); C: Population of fibroblast cells in Chao Lamphun-Charolais at 0 h
(Ca), 24 h (Cb) and 48 h (Cc).

o 14
NMsAsIARALBRTINNTTRATINTRITAR INTUTLUAEA
o a ol a = ~ aa X3 P

wasanandenaadinlusuaasdigomnil 42 ssaaaidas iensagni9sendinlngldinendand trypan
blue Wudn ad WlusuaasmaslagnuannaIzAEszazoal 0 9ol AanuzinzAaiuaiugalling
Lﬂumzmﬂmmﬂnmﬁum (Figure 2A) uasanumziagamas Wlusuaasmszazingn 24 dalus wudn luanu

X o o = ' . = el o ol aa

WAL ARHAN T UEARE HILF1aMsananaNgnAsAuwag (Figure 2B) Tasniantnizaesidugadninigsendin
A Watnfetagadunmatiuuazlsslunsidinsansaainandand trypan blue wudn wiad inTusuanasfaas
Tagnuananaaniziaeaszazinan 0 4olus denfinduiGuiaendraadiiusuaasnmziaesszazionn 24 4alus
ANgNATALAY TeasdanfadunSuilugadany douaasnidneuznsnanladuaasiendings Tnumsaiiy
nuanaas waziaualuglunudesas (Figure 2C, D)
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Cultured at 42 °C

Cell Staining with
Trypan blue
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Figure 2 Survival rate of cell after culture at 42 °C were determined with trypan blue. A: morphology of adherent fibroblast
cell before heat shock; B: after heat shock fibroblast cell will suspension in culture medium; C-D: dead cell was
stained with trypan blue.

'ammnqsu%qmsammmaa"lﬂ‘[usnmaﬁﬁﬂanNauwummmﬂ"lmﬂmunum’ms@u

mnmmnmemmmimqmﬂmmvnaa‘iﬂimmmmﬂu‘tmnmauwum@\m@uammmmmu 38.5 @9A1
wiadad wudn eiaa ilusuanasaesngutaanaanu Tagnuanannanu-ueaia uarlagnuananoayu-mfaad
18man170TInsandesas 99.86+0.06, 99.73+0.33 LAY 99.92+0.01 ANNANFL (p>0.05; Table 3) wianEnient
qnugil 42 asrniaiden fiszazioan 24 uwaz 48 Falua nudn wadlWlusumastesngulnndyuianmmsidn
ﬁéﬂmq\i‘ﬁ'qm Anfeaaz 97.730.16 LAz 93.33£1.90 Lﬁ@l;]_l?fﬂul,ﬁﬂuﬁunziuimqﬂm@mmzﬁwu—mﬁm wazngulAgnNaN
- H8nsn1sNTinsenienas 96.36+0.35 Wax 88.88+1.31, 96.70+0.44 Uar 89.16+1.37 FINAAL
(p<0.05; Table 3) LANNTNARRIT IAaaARdaeTL Deb et al, (2014) SN 9RNEHATedANNIATAANAL FauluTA
Wug Sahiwal (Bos indicus) Watawig Frieswal (Bos indicus x Bos taurus) Wua1 TaWug Sahiwal H8n9n19833650 0
gandnlanug Frieswal FandanATUTLNASIIeY WU et al. (2017) AN sAnEAEafuNIMUSeLTeT AT
Wlusuanasflulaiug Taiwan yellow (Bos indicus) uazlawug Holstein (Bos taurus) wudn iad i tusuanasaas
TAsig Taiwan yellow nunsonudaunninuas lusuaiasmeslanug Holstein

Table 3 Survival rate of fibroblast cells from Thai-native and crossbred beef cattle after heat shock at 42 °C
for 0, 24 and 48 h.

% Survival rate

Time interval (h) P-value

L (n=3) WL-AG (n=3) WL-CHA (n=3)
NSH (cell/ml) 99.86+0.06 99.73+0.33 99.92+0.01 0.504
HS 24 h (cell/ml) 97.73+0.16° 96.36+0.35" 96.70+0.44° <0.05
HS 48 h (cell/ml) 93.33+1.90° 88.88+1.31° 89.16+1.37° <0.05

*® Percent in the column with different in superscript differ significantly (P<0.05).
WL = Khao Lamphun, WL-AG = Khao Lamphun-Angus, WL-CHA = Khao Lamphun-Charolais.
NHS = non heat shock, HS = heat shock.



14 213A1TLNERINTTADNNAN 2563 - 38 (1) 1 8- 15

msveaasi 2 msAnsnisrauauasrasivlumasiwlusuangas

aMnNNsANEINNIRaLauestestuindenTlsiiu 70 (HSP70) lumas MTusuanas tnaintseanuuylnswes
i dlunsinisuaateantesiiu HSP70 etedninnz dvlwaimeeenuunld iethanifindiuan DNA zeciu
HSP70 fatinpiia PCR 1eld cDNA g0 Tetro cDNA Synthesis Kit wii1 DNA 1098t HSP70 7l flpnnaena 171
A ievmanBanifaunimeusueseesiu HsP70 lugadlnlusnanas wudn wadinlusuaalulannadyu
TagneaNaanu-uesna LL@:Tﬂ@.nmmum%‘iwu-mi’TiL@'z{Woi”\‘imr]%w%aﬂﬁfqmuqﬁ 42 pspnaaifua Falud 0 Tif
nsmeLALBIFaNIsLARIRaNTasEiL HSP70 (Figure 3A) Wedndenfignmndl 42 asnaadaa Wuszazionn 6 12 uay
24 dalus wudn iadlnlusuanasasiane 3 ngN An1suanseanuediu HSP70 uanwilmasldfuauiauazdas
ylfiaadiinisuanseantasiiu HSP70 enan HSP70 lunszuaumstesililildsivlumadgniinaauazgas st
TsiufideanwldansnsnAusnmuasinenldng (dnsrss WinyAall uavAni, 2555) unnsAnEnassimudn
neligaungiinanuiau waslWlusuanasesiais 3 NaNNNIIUAAIRENTIBNEW HSP70 (Figure 3A) Fiuingad
Aafnasiafinalnlunisesauessiandnuien wenaini Collier et al. (2006) lémzauin langqu Bos indicus
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Figure 3 HSP70 gene expression of fibroblast from Thai-native and crossbred beef cattle after heat shock at
42 °C for 0 h, 12 h and 24 h. B-actin gene were served at control.
C = Khao Lamphun-Charolais, A = Khao Lamphun-Angus, W = Khao Lamphun.

NS = non heat shock.
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