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The study aimed to determine the survival rate and gene expression in fibroblast cells from
Khao Lamphum, crossbreed Khao Lamphun-Angus and Khao Lamphun-Charolais cattle under heat
stress. The fibroblast cells were collected from 9 female cows' ears and then were cultured at a
temperature of 38.5°C. Study 1: cell survival rate of fibroblast cells were cultured under high temperature
conditions at 42°C for 6, 24 and 48 hours. Result showed survival rate of Khao Lamphun cattle (n=23)
were 99.59, 98.73 and 92.88%, respectively, which was higher than crossbreed Khao Lamphun-Angus
(n=3) as 98.73, 95.70 and 88.61%, respectively and Khao Lamphun-Charolais (n=3) as 99.53, 96.36 and
88.85%, respectively (P<0.05). The relation between duration and survival rate were related in positive
direction Khao Lamphum (0.896), Khao Lamphun-Angus (0.647) and Lamphun-Charolais (0.862),
respectively. Study 2: gene expression in heat tolerance (Bcl-2, HSP90 and HSP70) after fibroblast cells
exposed to heat stress at 42°C at 6, 12, and 24 hours. The mRNA expression levels were evaluated using
the RT-PCR method measurable concentrations of Bcl-2, HSP90 and HSP70. Bcl-2, HSP90 and HSP70
gene were all expressed when cultured under high temperature conditions at 42°C. In conclusions,
survival rate of fibroblast cell under high temperature conditions the Khao Lamphun was higher than of
crossbred cattle. When cell exposed to high temperature cell expressed of gene that related to heat

tolerance, which allows the crossbred cattle adapting to the tropical environment of Thailand.
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1 Bcl-2  F: ATGTGTGTGGAGAGCGTCAA 137 NM_001166486.1
R: TACAGCTCCACAAAGGCGTC

2 HSP70  F: AACATGAAGAGCGCCGTGGAGG 171 Bhanuprakash et al. (2016)
R: GTTACACACCTGCTCCAGCTCC

3 HSP90  F: GCATTCTCAGTTCATTGGCTATCC 190 NM_001012670.1
R: GTCCTTCTTCTCTTCCTCCTCTTC

a4 B-actin  F: AGGCATCCTGACCCTCAAGTA 95 Singh et al. (2014)
R: GCTCGTTGTAGAAGGTGTGGT

NSAATIZRAMNSEDR NANI33Y

N157LAS1EYY ey agN1Y1U1TIATIER LY
(One-way ANOVA) aeTUsunsu R 64 bit version
3.6.1 (Dalgaard, 2002) wagnisiUSsuiiisuaiads
YIMINLUA InsdSaunAl (Duncan’s New Multiple
Range Test, DMRT) TnefrunnuLd ol uf 95%
(P-value<0.05) Lan9INdiANuLANANDE 1t dAY

VNGl

64

msAnwdi 1: SasnsiidinsenvaasadiWlusuanad
Tulagnuauiiuiios
INAIANBITATINTATINTOAVD YA
Inlusuanadigumgiuandiadunuin nsinsi
%%iamaﬂL%aa”IWIUiuawaﬁIuIﬂqﬂwamﬁ‘”ul,ﬁm

wnsligangamail 38.5%%. Tungulavidinu (n=3)



Journal of Agri. Research & Extension 37(2): 60-70

NAUlAQ ANANYIIA N U-WBINA (n=3) Larngy
lagnranyIau-¥3laad (n=3) defeuay 98.06,
97.26 uaz 98.12 MAWU (P=0.566; Table 2) iile
wadgnandeaiiguugd 42w, 1urian 6 Falus
wuhwadlnlusuaadngulavianu nqulagnuey
YPNFWU-UITE warngulagnuasv I u-nslaad
dA1S08ay 99.59,98.73 kay 99.53 A1UAAU

(P=0.234: Table 2) #§391ntiudndonsordunan
24 uag 48 Falus nunwadlilusuanadvesngula
YA 19951N13HTINTenggnTear 98.73 uay
92,88 WlowSsuiisuiungulag nrasmmanyu-weia
wazngulagnuauIEmu-vslsiad 8nsnsiiyin
50n308aY 95.70 uaz 88.61 waz 96.36 WAy 88.85
ANaAvu (P<0.05; Table 2)

Table 2 Survival rate of fibroblast cells from Thai-native and crossbred beef cattle after heat shock

at 42°C for 0, 6, 24 and 48 h

Time % Survival rate P-value
(celmV) KLC (N=3) KAC (N=3) KCC (N=3)

SCC 98.06+0.93 97.26+1.20 98.12+1.00 0.566

6 h 99.59+0.52 98.73+0.71 99.53+0.57 0.234

24 h 98.73+0.16° 95.70+0.53° 96.36+0.60° <0.010

48 h 92.88+1.62° 88.61+0.75° 88.85+1.54° <0.014

*bvalues in the same row with different superscripts differ (P<0.05)

KLC = Khao Lamphun cattle; KAC = Khao Lamphun-Angus cattle; and KCC = Khao Lamphun-Charolais cattle;

SCC = Start counting cell
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Wiy 0.647 (Figure 1B) uaylAgnWauu1a1yu-
w5latad Wiy 0.862 (Figure 1C) ANNARU
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Linear regression of duration and survival rate in three beef cattle breeds were [A] = non

heat shock with heat shock at 6h (Y = 0.6017X + 40.426; R? = 0.803), [B] = heat shock at 6h

with heat shock at 24h (Y=0.7411X+23.354; RZ = 0.506), [C] = heat shock at 24 with heat
shock at 48h (Y = 1.4309X - 48.584; R = 0.743)
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Figure 2 Bcl-2, HSP90 and HSP70 gene expression of fibroblast from Khao Lamphun and crossbred beef
cattle after heat shock at 42°C for Oh, 12h, 24h. B8-actin gene was used as a control.

C = Khao Lamphun-Charolais; A = Khao Lamphun-Angus; W = Khao Lamphun

NS = Non Heat Shock
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