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undnge: nsAnui fngUsrasdiiieAnwinaresauelsnanmnuieurionsneveusaduuy apoptosis uAYI¥AUNTI
LARIBBNTBY heat shock protein (HSP) luwadlnlusuanasaindseuldiuiles Lszjaamﬂmaau"l,ﬂww,maaﬂﬁummam
Wedlnl (PC) wagUsedn1an1ue.55 (PK) mmmmaﬁuammmﬂm (NquAIUAY; 37 aAaLdead 24 Fla9) uagnaaoy
ALLATENIINAINTOU (42 D3Awaed 6, 12 uag 24 sznim ) B IANNIANEVOAAGUUY apoptosis LaENIILARIBaNYET
HSP nan1sAnw MUY Wewad PC waz PK ldsuanudou 42 ssrwadod 12 way 24 42l $8m31n151An apoptosis
Wiufuunndnsedredideddymieedn Wodisutunduauauiagnguitldfuaudou 42 esausaidea 6 92lus (P < 0.05)
wannil Sns1Msiiin apoptosis Tuwad PC ﬁgaﬂa'ummmamduﬁlﬁ%’umm%@u 42 paraaidea 6, 12 uay 24 Falus
gendnead PK eghdideddyneaiid (P < 0.05) sziiunisuanioanues HSP70 waz HSPOO luwad PK AlFsuanudou 42
psmgaldua 24 Falug mewmmﬂwammuamﬂml,uama‘umﬂaum‘um uagnauldsunudou 42 ssrisaidoa 6
uay 12 ﬁmim P < 0.05) stumumsuaa pC ileld3unnusou 42 asrieaiiea 24 $alus fnsuanseenuas HSPTO was
HSP90 mmuummmmauuammL:uamammammum (P < 0.05) wsildlumnanannnaulasunnusou 42 ssrwadea 6
uay 12 mim P > 0.05) ghslsiniu Fowadldsuautou 42 sswmwaidua 20 2l nsuanioanaas HSPTO uas
HSP90 Tulead PK gand PC agnailfedndnmisada (P < 0.05) n1sAnwil wandliifiuinsadinlusuaadaindasouln
Usggmasnue 55 danuanunsatunisnufeuldfininwadanlivszgmsindedul dewaddudatugumgigaduna
81U

Addey: apoptosis; Heat shock protein; wadlnlusuanas; anuaSenanarudou; tiuides

ABSTRACT: The objective of this study was to determine the effects of heat stress on apoptosis and heat shock
protein (HSP) expression in embryonic fibroblasts derived from native chicken. Fibroblasts derived from Pradu-
Hangdum Chiangmai embryos (PC) and KKU.55 (PK) were cultured at regular temperature (control group; 37 °C for
24 h) and heat stress (42 °C for 6, 12, and 24 h) to measure apoptotic rate and HSP expression. After being treated
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at 42 °C for 12 and 24 h, PC and PK cells had a higher apoptotic rate than those control and 42 °C for 6 h treated
groups (P < 0.05). In addition, the apoptotic rate of PC cells in both control and 42 °C treated groups was
significantly increased when compared to PK cells (P < 0.05). The expression levels of HSP70 and HSP90 were
much higher in PK cells when exposed to 42 °C for 24 h significantly different compared to the control and those
exposed to 42 °C for 6 or 12 h (P < 0.05). Furthermore, the expression levels of HSP70 and HSP90 were higher in
PC cells treated at 42 °C for 24 h than in the control group (P < 0.05), nevertheless, not significantly different
when compared to the heat-treated groups (42°C for 6 and 12 h) (P > 0.05). However, after being treated at 42 °C
for 24 h, the expression level of HSP70 and HSP90 in PK cells was significantly higher than in the PC cells
(P < 0.05). We conclude that fibroblasts derived from PK embryos have more thermotolerance than PC derived
cells when cells were exposed to high temperatures for a long time.

Keywords: apoptosis; Heat shock protein; fibroblast cells; heat stress; native chicken
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warlfdn filonumeinermans uvnineduguanestil (ueynnaawil U103755-2559)
aaafifldlununaass

miLﬂﬁmﬂumﬁﬂwﬂuﬂ%ﬂﬁﬁa Dulbecco’s Modified Eagle’s Medium, Fetal bovine serum, Antibiotic-
antimycotic, Dulbecco’s Phosphate buffer saline (PBS), Trypsin-EDTA 0.5% 210 Invitrogen (Carlsbad, CA, USA)
Primary antibodies lawn anti-HSP70, anti-HSP90 91 Calbiochem (San Diego, CA, USA) wag anti—B—actin 910 Cell
Signaling (Beverly, MA, USA) wag Protease inhibitor 910 Roche (Indianapolis, IN, USA)
msafia Msinzaswazutusvasinlusuaad

msafnradAnLUau19InI5n15909 Guan et al. (2012) Inaidadenldnae 75% Leanegod iayo1nuayAus
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asueulaeenled fioamgll 37 esruwadea wazdifing CO, 5% Wunan 24-48 Halus wWisuhendeasadnne 2 1w e
WadHN NI ILLLUSTI 80-90% LWadazgnanesae 1x PBS wazvinisgeaadeig 1x trypsin 0.5% Lduian
3-5 wiil nduRNmeienasagaailuduniesinanusa 3,000 rom Wwan 3 udl shnsuusrasldauifeasas
guadungudnats 10 gu. ludediu 1:2 Bearadaunuudulssuin 90-95% vin1sududagadiig freezing media
(DMEM + 50% FBS + 10% Dimethyl sulfoxide; DMSO) wiutsadluggamail -80 asrmiwaidoaiduian 24 4alus a1
wadluiiuliludslulnsiaumen -196 sswaidea aundiazaniunisnaassmoly

L4 = v 1 s
nslianuaseaananudouniiwadinlusuaids

ASANUASEAAINANUSaULALEaR lUSUIARYINANITNN5Yee Wu et al. (2017) Tagvwadtnlusuiadtn

¥
=] =

fufleausegvnssime.55 uaglivsegvsdndedvsl senutazaislu water bath figauvgdl 37 esaiwaiea Wuan 25
A Bsawadlunudssuaduingudna 10 g, ifdhedssseduasyhnmadenmiendsasadyng 2 Fu auwadi
ALY TZIIY 90-95% 9 ntuvInsveteifiudiuiulead (sub-culture) wazidssioluanuidssfidauin
urigugnans 6 gu. Ao ndsasad Wua 20 dalus seliwadfinmuvuiuiuyssuin 80% vnwadluvslugi
gaunnfisne dmsunguaunuidsasadanelfgumgd 37 esmwaifea unan 24 dalus wegnduilldfunnueienain
anuFeuiigumgil 42 ssenwaidea 1Wunan 6, 12 wag 24 ailus meldfevlvwvuiBsunduiidormunsseznailifu
24 §21a1¢ (Vandana et al, 2021; Ibtisham et al,, 2018; Wu et al, 2017) a1 nHuiwadazgnilunnasuifiognis
Wasuuasiiinandvswavesgungiiuarsvoznamiintuluusazdiniaiaunsy 24 $2la
NNSNAFIUNITABVDULAAUUY apoptosis

waaInadlasuANLASEAINANToUITgNANTIY 1x PBS wastosiwadeig 1x trypsin 0.5% 1uan 3 widl
wazinthedsaadsahluiumiediinnmuga 3,000 rom Wunan 3 it vhnstueaduayldigadsiuau 5x10° cel/mL
&aaddie 1x PBS 1u (pH=7.4) thluduwisaiieusn 1x PBS aen uazdeuadfeyn kit annexin V FITC (Cat. No.33-
1200, Invitrogen, USA.) 1§l 1x binding buffer U11615 95 pL kag annexin V USu1as 5 pL Uuﬁqmmﬁﬁaﬂuﬁﬁmi‘]u
nan 20 uit anduiludunisaiiowsnaisazateduuuiis 1988 1x binding buffer 1 afa wazdumdsufiowsn
aNsazateduuuiia iy 1x binding buffer Usu1935 95 pL wag propidium iodide 5 pL A1uA8AI5LAL 10 pg/mL DAPI
Y3103 10 pL veaansazaneiwasasuudladiasnsiaaeu apoptotic cells mundesanssal 3 nszuanawaiangesisa
wudlusunsu@ly (Olympus Ju BX43) Insleadiideufindiden (annexin V) Usuanfenisneuewaduuy apoptosis du
wadiiandtniiu (DAP) Aodrurueadianun warduiinamlneisnisdy 8 imundsuualadinmlasaifusiuam
apoptotic cells el Image J (Lﬁ@%%'u 1.8.0172)
NM15IANISUEAIDBNUBY heat shock protein (HSP) fAaawmalin Western blotting

AnwUadINIBN15VR Yuajit et al. (2017) nasannadlisunnuasenanausouszgnaiag 1x PBS L
MR 1x radioimmunoprecipitation assay (RIPA) lysis buffer U3u1m5 50 L adurudsaeadiinnauuiude 0
wadligaanauisaead Wuasaraowaduaziiludumisaiemimda 12,000 rpm fonvind 4 ssrusaifea Wy
a7 20 wit Sarududurediusiudieds bradford TnglfiadessuufAzeruulslamandienuenindu 595 unluins
TnanlUsAuifinnuidudu 40 pg Tuiaa 10% SDS-PAGE wazlusiuazgnéneludausiu nitrocellulose membrane waggn
blocked 28 10% non-fat dry milk Wuran 1 $alus 9ntudnaeendas 1x TBST 3 ASs wazUude primary antibody
oA HSP70 (1:1,000; Cat. no. SAB4200714, Sigma Aldrich, USA), HSP90 (1:1,000; Cat. no. H1775, Sigma Aldrich, USA)

a

kg B-actin (1:1,000; Cat. no. 4970, Cell signaling technology, USA) founad ¢ ssmnwadod Wunad 24 Falus

9 Y

VRIAINUULHY membrane 99Na19Me 1x TBST 8nASY wagUusene secondary antibody ikf anti-mouse (1:5,000;

Cat. no. H1775, Millipore, USA) @19%5U HSP70/90 wag anti-rabbit (1:3,000; Cat. no. 7074, Cell signaling technology,
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USA) d1w15U B-actin Mgaungilviod 1 431ue 91nTUA19UHY membrane A8 1x TBST 8nATekaz Ui western HRP
substrate (Calbiochem) tHuta1 5 w1# tiewnsuanseenvealusiusy film X-ray a1ndudludesgdaiunuiuty
voslUsAulaelusinsu Image J (o5t 1.8.0172) lnsifisuanunuiiiuaeslusiu HSP70 way HSPO Aulusfiu B-actin
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Toyanamungniluiinseinuuyususiu (Analysis of Variance; ANOVA) ANUUNUNITNAGDILUUE N ALY T0]
(completely randomized design; CRD) LUS8ULTBUAIILLANAIIVBIANAALAIBTD Duncan's new multiple range test

(DMRT) fiszsumnudosiu 95% Tagld SAS OnDemand for Academics (SAS Institute Inc. 2014)

NAN1SANEN

o (3 o ' Ig = L Yo = v

anwazvaawadinlusuaadanddaulinudiowmasldiuanuaienainanuiou
naugadlnudleslnusegmeandesdui (PC) uarlnusegnisiiue.55 (PK) Mdswvaumall 37 ssrwaidea

ardunaiiugusn wazveuwnwaddudnvasnsinszansegadnaunasiianunuuiui uaillovugadiieninuiou 42
= <, Y i fa o oA X ao =3 '
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Figure 1 Morphology of fibroblast cells derived from PC and PK after heat treatments (10X magnification)

ANSINEVBALARUUU apoptosis ialdsuanuaienainanudou

wadlnlusuaaiannieouliuszgmeidedl (PC) warliusegmadu.55 (PK) fignéesng annexin V-
FITC wér¥ade38 immunofluorescence wuh fidsnismevesiwadiiiugstunugamniuassssnaniiisdu Sns
nanerenvaddleldiugungl 42 esnwadea Wussznm 12 uas 24 alus veawadlivassmeiusdnnuunnsis
ogaiitfuddty (P < 0.05) Walivuiunguenuauiaznguilldfugamgll 42 ssmwaidoa Wuszezian 6 92l oealsf

AL SRTINTIANEVBALAALUY apoptosis luad PC avganinead PK lunnngunaaes (P < 0.05) axiulddn anuna3en
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nANUToUNRUMAN 42 BIrwaIBYd @1315NTEAUNNTANEVBULARLUY apoptosis hugadtnlusuanadandgeuli

fudewisaesaenugl uazdmuanuuandrsiuvadlnwiazaieiuidnme (Figure 2 uag 3)

37c24h 426 h 42 12 h 42 ¢ 24 h

10x
Figure 2 The effect of heat stress on cell apoptosis in fibroblast cells derived from Thai native chicken embryo.

The photograph represented cell apoptosis assayed by annexin V staining in PC and PK. Replicates = 4

Apoptosis
arc
mPK
50 -
& 10| a,A
2 a,B
e 30 b,A
2 C,A b.B
% 204 ©A B H
§_ c,B r
a 10 4
<
0
37C24h 42C6h 42C12h 42C24h

Heat shock duration

a-c Values different superscripts in the same breed differ (P < 0.05)
A, B Values different superscripts in the between breed differ (P < 0.05)
Data are presented as means + SEM, Replicates = 4

Figure 3 Apoptotic rates of fibroblast cells derived from PC and PK under heat stress

N15LEANI@NYBY heat shock protein (HSP70 wag HSP90)
JEAUNITHAAIDENYBY HSPT0 Wag HSPIO Tuwadliuszgnieadedlvi (PC) uavUsegnianiine.55 (PK) f1inn1s

wanseonvadlUsAuMIL3E western blot analysis wudn fwwiliuffisgeunugumngiuarssezawadlasuninuaien

NAMUTBU N1TUANIDINTBITEAU HSPT0 uay HSPIO luiwad PC winasdwdeldsuaiiuseu 42 esrwadod 1y
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spegna 24 Hilus uazdmnuuandsegifuddnuilodisuiunguauau (P < 0.05) uidmiumad PK leldfuauiou
42 earnwailva Wusvesian 24 $2la3 enun1swanIeenues HSPT0 wag HSP9O qqsﬁul,l,mﬂsma&i’mﬁﬁfaﬁﬁfyLﬁaLﬁauﬁ‘u
YNNGUN1INAGDI (P < 0.05) WONIINT T2duUNTUARTEBNYDS HSPTO Wag HSP9O Tulwad PK axgeninead PC ogiadl
tfuddey (P < 0.05) ndanldsunnuion 42 ssmwaidea Wuna 24 s egralsfinnu linuanuuandisvessedunis
LAnIDBNYDY HSPT0 Wag HSP9O Tuiwad PC waziwad PK lungumunn waznguitldiuanuieu 42 ssawaldoa 1luna
6 waz 12 93lua (P > 0.05) Faaziiuldin AnuiaTenanarmdeuannsansedunisuanioonves HSP70 uay HSPIO 7

dindulueadlniudewisdesaneiuduazivad PK Insneuausdlied1asiasa (Figure 4 B-D)
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Heat shock duration
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mPK
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© o0
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Heat shock duration

Figure 4 HSP expression in embryonic fibroblasts after heat treatment. Blotting bands (A) and representative
expression level (B) of HSP70 and B-actin in embryonic fibroblasts derived from PC and PK after heat treatment
(42 °Q) for various durations. Blotting bands (C) and representative expression level (D) of HSP90 and B-actin in
embryonic fibroblasts derived from PC and PK after heat treatment (42 °C) for various durations. All values were
calculated by the relative fold changes over the control, non-heat-shocked (37 °C for 24 h) from PC fibroblasts.
Groups with different letters are significantly different (P < 0.05). NH: non-heat treatment. Replicates = 6
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