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Abstract

Temperature and humidity are an important factor in dairy cow management, stress,
and milk production. The objective of this study was to investigate the changes in cortisol
concentration of Holstein Friesian dairy cows influenced by environmental temperature
changes and humidity in the air during different seasons in Lamphun Province. The cortisol
hormone was determined using the Sandwich ELISA method, with standard values of 0, 0.039,
0.078, 0.156, 0.315, 0.625, 1.25, 5, and 10 ng/ml. Cortisol concentrations have been determined
in cow fecal extract samples. The results showed average temperature was 28.16°C,
relative humidity was 34.36%, THI was 72.40 %, and cortisol was 12.84 ng/ml. The average
cortisol concentration was 16.96 + 7.83 ng/ml during a rainy season, which was higher than
the winter (7.94 + 3.01 ng/ml). Since measured inside the dairy farm. The height was found
during the rainy seasons of August and October, when the measured humidity was 52.29
and 54.19%, respectively, and the temperature in winter has more instability in the weather
before entering the summer, influencing the concentration of cortisol hormone in the winter
to be higher. all through winter, as well as high humidity in January, when the humidity
is approximately 52.71%. Also, cortisol concentrations were lowest in the summer,
at 7.03 + 2.93 ng/ml. The results showed a relationship between temperature, humidity,
and season on cortisol concentration in Holstein Friesian. The average cortisol concentration
to air temperature correlated by 0.17 (P<.05). And the average amount of cortisol to Relative

humidity, season, and THI correlated were 0.435, 0.543, and 0.347 respectively (P<.01).
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Therefore, this study found temperature, relative humidity, and season-influenced cortisol

concentration indicated stress in Holstein Friesian.
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QPRI R EA T U I GRENY,

¥IN19953971A51811A 2835 Sandwich ELISA 91nnsnaassassukagldaisazane
lun1sasratalTuiuegesiuuaesAgealauiiguiAsiuifn1snsiatauiuinnesAgeaves
(Brown et al,, 2004) mawrpufegyalaievinnsideas Tasansarinsesluuandaotayailsi
15150919 1:4 Ty Phosphate Buffered Saline (PBS 1X) @ msunissndunisluduneuiinsizs
USunmunesiveatndisuimandie Anti-Cortisol USu1ms 50 lalasansreviau vuilgamail 4°C w1y
Frufiy §ramandreansararsdnsun1sdns (Washing buffer) 91nty iivansavaieiaanfui
AadTu 2% U3unas 300 lulasdnssonqy Uniigamafl 25°C utu 2 F2lug vinnsdnaman
n¥amntufuansazateu1nsgiu (Standards Cortisol) Avandudu 0, 0.039, 0.078, 0.156, 0.313,
0.625, 1.25, 2.5, 5, 10 ng/mL suaIau

Auansavarggesluuiioteya Aududy 1.4 Unigaumad 25°C ury 60 unil
yinsdramanudduieules Cortisol-HRP Usuns 50 lulasdnsrenquuuiigunad 25°C
uu 60 Uit ndsaniurinisdunan WuaisazanedivifliiAad (Substrate + OPD) U313
100 lulasanssionay Umﬁqmmﬁ 25°C 41U 5-10 w19l wazyin1sveauizennie H,S0, UTuns
100 lulasAnsrengu thlugiuAinisgandunasii 492 unTulums feLa3es ELISA microplate

reader

NNFAATIEVINNADA
TATIVHAA1875 ATV ALMUTUTIU (ANOVA) Wi suliisualad en 1835 LSD
N32AUAUT oI Y 95% uaznA1AUdNITUS (Correlation) ¥1319898UMAH AUYU gONIA

WAYSEAUADSAYDA

NANISNAaRIkazaNUs1uNa

PMNMTIATIEFIMUSINaResSATeanusiow unsiAu-SunAN 2562 @aemeada Sandwich
ELISA fiUssavessesluunesfveaiiaiads 12.84 ng/ml fldngegail 34.50 ng/mlL uazsian
7 1.18 ng/mL FaiinafilndiAsatunisfnuiues Szend et al. (2011) wuinnisiuszaupesfvea
Tunanaululaanai d o lauanuaion 1 Falusvesnisdudaduainuiasoaluiud
2 (F21af1 48) warSuil 3 (@il 72) veanisnaassdanudutuvesresfgealunalauisingd
Sufl 2 (29.4+ 5.1ng/mL 1By 41.0+4.7 ng/mL A1uE1F) Lﬁam?ﬂmﬁauﬁuqquﬁﬁﬁuﬁﬂ
meluhiuilgamgligeand 30.87°C uagsiandl 18.13°C AaTutuduimsgean 65% wassan 11%
uazAN THI gsgail 79.77% firgail 61.95% (Table 1) FdlndiAvsfuseauves suin wazans (2560)

nudnlauugnuauanelne-leaalad Midedddanineiniaouduvesdseimalnedaaie THI
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g9nd1 77.00 Fsannsaldiunasilunmswauiug bisgludmnevedaudld msidindszansam
n1sauRug lngAdad s ¥daaumg AUy uduims [ enanid eananTenuaINAILANUATEA

osanaudeudunuinislunisdeidlanianisuaufiauazansnuiuiuriasindunisule

Table 1. Data structure for the analysis

N Mean = SD Min Max
Animal with record 40
Number of records 214
Temperature (°C) 28.16 + 2.99 18.13 34.87
Relative humidity (%) 34.36 + 12.06 11.00 65.00
Temperature humidity index (THI) 72.40 + 4.90 61.95 79.77
Cortisol concentration (ng/ml) 12.84 + 7.82 1.18 34.50

< v a & o v 6 & oA =~
N1 uteyagungdeiniauazaududuimsnasnnal 2562 wuidaiade
YDIQUNNTDINALYINTU 28.16+2.99 °C warilARALANNYUFUNUSIVNAY 34.36 % AuTuduing

Mialanelulsesou wui TA1A1NgNnaNuTaRseudANLazAIAY TngA1ANTUTIAWNAY

52.29 uag 54.19% auanu kazgunilurisgerunidanuulsusiuvesanmenianeunazidng

9 Y Y

g eudsdmadeUsinueesluuneiivealugavuiigeanitluggieou saubwnudungigguun
YBUADUNNTIANGITAIUTUGITS 52.71% (Figure 1) ilodu1A1LIUAT TH deafgwviy
72.40% (Figure 2) AMUFUWUT NI THI wagganiaenawanssiulyduey fvanineinie
a & o v = DA = | - = i | A
Yoedn1Aty o lagluud TH Suuiliduiaggedulugianseuiiennideuguuazanaslugisiou
fonenuniu agrglsinuaiuazgitanizves THE 91uanasiuluauguuuuanineinie

lunesduludrsgeIeulunaregiiniaiiegumgiigedunazseaunnuduiinavg sy TH Juwiliy

aaa ¥ =

Nzgalud amu1gaudndlliginags andeunazdndnuindu lunnssiudiuluylaggmuni

Y
Wiegaunglianas wazszaumudulaenilufazaautuiu A1 TH dnagdias Fesvaniianaugan

v = td £ 1

aungiNIntu dsdAgAedosdunniinuduiussening THI wazggniaaunsalasudnina

o

1%
a s

91nU9Tee 9 WU Aamagdmans anulnadaduuradl wazguuuuanineinialuniesiuy

U
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s THI (Vitali et al., 2016)
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Figure 1. Monthly Average air temperature and relative humidity inside the dairy cow house
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6 1

ﬂ‘%mmama%ﬁ%aamaawﬁgﬂLﬁaﬁwaLwiazqauﬁmmwmqqqmamgmn (W.9.-N.N.)
fAuviAU 10.22 £4.72 ng/mL Ashnaawintu 4.75 +3.25 ng/mL gaiou Gla-fle.) fUinamgean
WU 1036 + 2.41 ng/mL Adagawinfy 3.14 + 1.47 ng/mL uazqgeu (n.a-n.a) fUSnudgegn
fifn#l 10.36 + 2.41 ng/mL FAgadl (Figure 3) Mswasuulasgamnilurisiuegasiainitng
o liiAnAuaTeai udu iWwfeadudusisauresnsudadad (2560) Aldnanain
nMswasuulasuesanmennia vilvigamgiluseuTuAsunyasegsdundu Feonadamansznusieo
gunndn’ Tagenafinenisinsenuasiuemstosas ANULIWSILAZAIUNUNIUABLSAANA YL
dniseunauazinlsaliine JanuiTeves Averos et al. (2008) vhnsanwiluggiouvessemeaily
yUTinunesAvealudenvesenus sevinsegiiviiu vuds wageiivang wui AUSinunesive
ANDUYININITVUAIYINAY 6.5 ng/mL Lﬁaﬁmuﬁw%mmﬂai‘amaLﬁmﬁumaqﬁ 12.6 ng/mL waziile
fefvanefiuiinanesivoangdl 12.0 ng/mL iflesaniSmsvudiaznadeaisinewesniuieionly
fvilugasdeumaidumdlasamnalsnneunisrudainannisladouauaionseninanisuuds
Annaruouain msusnn fiuauy deidssnutuvandunasnarneienazan uazainns
lafeuasainse (wedaney, 2556) LLa3ﬂaﬁ’aﬁv‘fﬂﬁmﬂ%mmﬂa%ﬁ%aam’wf‘ﬁ’uammmﬂaquﬁﬂimm

=]

funnsnstuaniweinialugg fouvessemaamuuaziigumnioglutisiaud 15 - 28°C (Averos et
al, 2008) unnn 199 nludszinalned fa1108 so uundqaTougagaey @ 32.2 °C
(hsugallendng, 2562) mﬂqquﬁ%aaamwmma”amqaﬂdﬁqa,mqﬁﬁiﬂummmsmﬁﬁﬁimiéf
9819a@U18 (comfort zone) S‘zfQﬁﬂ'waq'Iusﬁaq 4 - 24°C (Hahn, 1981) lAUNzADUAUDILAYLARS
waAnssuilenruaugamgivessianigliasd 1wy annisiiu Wwnlusuien annisAueins
ammﬁlﬁm@yaq WHudu (Mitlohner et al,, 2002; West et al.,, 2003)
Famnnszurumsiinandsliansessuisanudeudiuivesnainsniels e1adiwa
¥llauuineuaseniosanaudou (heat stress) uavidsssonsanasesSunauudngae
(West et al.,, 2003; Collier et al., 2006) SaudluLiuaanaIns19n18le a19d9uaynlilauy
AnraLAs oaLil esa1nAudeu (heat stress) Lazid e on13anasvoIUs UL uLE nAae

(West et al., 2003; Collier et al., 2006)
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Figure 3. Monthly average of concentration cortisol in cows

nnmMsienzinUnanesfveauandliiiiuingguuniainesfveanded 7.94 = 3.01
ng/ml Bsganinggieudifianadenyil 7.03 + 2.93 ng/mlL MnnamsAnwIMUINUSINMYessesTuy
nesAwoaluggruiiraded 16.96 + 7.83 ng/mlL dsiiArganinluggvud (7.94 + 3.01 ng/mL)
desniiaudusiusfuanuduiiialdnelulssdounuinfieanugeigguveaioudamay
waznaay TaoArmuauTuduTvsAaldinAy 52.29 way 54.19% muddu uargmnilurag
ganuiianuudsusiuvesaniwenniAneuiiazidingqeiouisdamarousunasesluunesivea
Tugguunganirluggdou sudsmmuduiigasgguunveadouunsiaudsdaufugeds 52.719%
uaﬂmm‘fﬂ‘%mmmmaaﬁmmai‘ﬁ%aaﬁf’lqﬂuﬁdam@%’au 7.03 = 2.93 ng/mL (Figure 4) 31nT8YaA

Yoinsugntening1Usednl 2562 seauitganniiedevdvessenalnetuiinaisegn 29 °C

Y

dugarurniulidrgamgiiingaadeegn 20°C Fauanssananadenslluggssuniaiade

9 U

S9N

ungilgaegi 32.2°C (nsugalleadngn, 2562) Aty luganunawinauilsusiuveseInia

-0

Tuwiazfuinnniluggdeuseangiiehlifnanueioslugguununniluggdounuiuuys
Y049 AN1AR1AANABITAUARSAYAlUlAUY

HosmnniaiAsuuasesnungsl anutu srerainansiu uaseumiouvese i sdng
Tuanmemafieugu q@%@uﬁmmﬂummﬁmwﬁQlﬂmgﬁq@é’m%’umimﬁmfﬁumLﬁmmﬂqmmﬁ
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vosmesiven Tumwssituinlutgeiionmaduadlaeiafissiumnueisauasaesivealuszeiu
Aianissanmandudonndyfuaniizuindeniing es1ursuinnia odrslsiniy &edrfy
AafesdaunniinisiuasunUasesgaumniisunss wu geuuniinuindu e1aadreanuiineg
segunmuazaiadnmvesislaiguiu (Szendi et al, 2011) @enAdediuiuideves Luca et al,,
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Table 2. Correlation coefficients (r) of Cortisol, Temperature, humidity, Season and THI.

Cortisol Temperature Humidity Season THI

(ng/mL) @) (%) (%)
Cortisol (ng/ml) -0.170% 0.435%** 0.543** 0.347**
Temperature (°C) -0.170* -0.569** 0.399%* 0.789**
Humidity (%) 0.435%* -0.569%* 0.101 0.005
Season 0.543%* 0.399** 0.101 0.570**
THI (%) 0.347** 0.789** 0.005 0.570**

**P<.01, *P<.05, THI; Temperature humidity index
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