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Preliminary study of Hair Cortisol Concentration (HCC) of Dogs before and after Surgery
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'Division of Veterinary Medicine, “Sixth year Veterinary Student, *Graduate Student in Interdisciplinary Veterinary
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Abstract: This study aimed to investigate hair cortisol concentration (HCC) of dogs pre- and post-
surgery. Hair samples were cut at the scruff area of a dog in the specific days. Four healthy dogs
were rotationally undergone 7 types of surgery, hair samples were collected on Day0 (before) and
Day1-6. Hair samples of four non-surgical dogs were collected on Day1-35 (to pre-evaluate HCC
baseline). HCC in the hair was determined by Radioimmunoassay kit (CORT-CT2 Test kit, Cisbio
Bioassays Model24). HCC before/after surgery and between surgery types were similar. Non-surgical
dogs had average HCC of 5.3 + 0.2 (4.2-8.4) pg/mg. Mean HCC of surgical dogs, pre-/post-operation
were 58 + 0.9 (4-7.3)/6.2 + 0.5 (5.9-10.8) pg/mg. HCC results from an individual dog indicate that
HCC surged in operations those; 1) incision of many areas, 2) Enterectomy in which dogs were fasted
for a week, and 3) Caudal midline approach laparotomy as compared to Paracostal incision. From

our results, HCC is a promising tool for stress and pain assessments.

Keywords: Hair cortisol, Dog, Surgery, Stress, Animal welfare
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Table 1. Hair cortisol concentration (HCC) of non-surgical (control) dogs

Dog No./Name/Sex/ Age Hair cortisol concentration (pg/mg) Mean SD
Temperament (year) D1 D3 D5 D7 D14 D28 D35
7. Chokedee/male/alert 5 51 48 59 49 47 43 43 4.9 0.55
8. Tanuki/female/calm 6 49 51 47 42 45 42 57 4.8 0.53
9. Mocca/male/alert 13 52 53 61 61 84 6 6.1 6.2 1.06
10. Mayumi/female/calm 8 61 51 43 49 52 59 51 5.2 0.61
Mean 8 533 508 525 503 570 510 530
SD: Standard Deviation
Table 2. Hair cortisol concentration of operated dogs before and after surgery
Operation type Dog No./ Hair cortisol concentration (pg/mg) Mean  SD
name/sex/ Before After surgery (Day) D1-6
temperament/ DO DI D2 D3 D4 D5 D6
age (year)
1. Femur and humerus approach 1.Charcoal/ 53 55 59 53 55 56 57 5.6 0.2
Incision male/alert/1
3.Shippi/ 6.4 57 58 47 56 47 66 55 0.7
female/alert/1
2. Elliptical skin technique for 1. Charcoal/ 5.8 56 65 61 71 52 59 6.1 0.7
entropion and lateral canthus male/alert/1
triangle technique for ectropion, 3. Shippi/ 63 78 71 74 73 65 59 70 07
caudectomy and dew claw female/alert/1
amputation
3. Caudal midline Laparotomy 4. Waffle/ 52 63 61 56 72 62 57 6.2 0.6
female/calm/2
6. Cannal/ 6.1 67 66 61 48 54 51 5.8 0.8
female/calm/1
4. Pectineus tenectomy 1. Charcoal/ 6.3 61 63 62 65 62 62 6.3 0.1
male/alert/1
5. Anterior cruciate ligament 2. Boss/ 58 6.2 9 67 55 74 53 6.7 1.4
(extracapsular stabilization) male/alert/2
6. Enterectomy and enterography 2. Boss/ 73 68 62 108 73 88 6 7.7 1.8
male/alert/2 years
7. Paracostal Laparotomy 4. Waffle/female/ 4 43 5 4.9 5 52 55 5.0 0.4
calm/2 year
Median 6.0 62 63 61 61 59 58
Mean 59 61 65 64 62 61 58
SD 0.9 09 11 18 10 12 04

SD: Standard Deviation
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qiiastadl 1 (Charcoal) 1#§unsidin 3 ada

s¥eU HCC dmlnaAgaiunazsesu HCC naunis

v '
v a 1

19luAsai 2 way 3 ldwana1anuundn wadl

>_

Y o

JadanslunsHIAnASIN 2 Falin1sUenlaauway
RINUININDG 3 FLUUG AD USLIUNTINT AR
waEFAntafa Wud1 HCC Huwildunseiiveuunian

Tnglanzluiug 4 vasannswidail (Figure 1)

'
v

gt 2 (Boss) 5eU HCC 71 Day0 fou

¥
o a

nsrndaluadsd 2 Aeuthegeniiafiuan uaswui
Tufudl 3 wdensidnseald Fadunisdrdadid
n1senamisaetiiesluniendiainnisinge Tny
1F¥uansermsiunmasnidend dewledludn 6
Fundaannisiade fsedu HOC LiiuTugandn
Baseline (Day0) WilaiUSeuifisuszninanisdan
1929001 LA N TYDULTNNITANVIAUDY Anterior
cruciate ligament 1aegdA1 HCC gada 1,080
pg/100mg ag13lsfinu s2fU HCC anasgdund

meluiuil 4 nasnsenda (Figure 1)

Dog No.1_Charcoa

Dog No.2_Boss

1080

9200 880

DayO0 Dayl Day2 Day3 Day4 Day5 Day6 Average

(D1-6)

Anterior cruciate ligament (extracapsular stabilization)

Enterectomy and enterography

Dog No.4_Waffle

Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Average

(D1-6)

e Caudal midline Laparotomy Paracostal Laparotomy

Figure 1. Fluctuation of Hair cortisol concentrations (pg/100 mg) of each dog and operation types,

sampling at the day before (Day0) and after surgery (Day1-6).
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'
v o A

guudIN 3 (Shippi) S¢AU HCC Day0 Aau
msindasdesnsilndiAeatiuinn uAnudn ndenns
NIFARIUATUR 1-5 Sm9TaRadBvaIsERU HCC v
N15616n Elliptical skin technique for entropion
and lateral canthus triangle technique for

ectropion, caudectomy and dew claw
amputation fiszAuneiivea ganiin1siladim
n3ggn Femur and humerus approach Incision
pgraiuladn (Figure 1)

atfusad 4 (Waffle) madmsindrsanely
1999109 IneiUar g1t o9l LN 19nIu
998187 (Caudal midline Laparotomy) wui
Sy HCC luusiag Jusavisdnadogeniinisde
WU IVDINIIATUT19UDI8167 (Paracostal

Laparotomy) (Figure 1)

315INANISNAADY

&z = & £ %
n1snaaesdidunisfnwidesaulunig

a

AneunisiAguLUaIves HCC Yo9aiun1enaanis

idadusetu Fawmndrsannisdnwdinlngild
HCC iloUsdnnuAsunLs 0% (Heimburge et al.,
2019) Mnpaeuiladldianefiufonatuduszey
WerSeuiiouiu HCC sailmsnsinssinenadanali
WinRnuaseaLaznIEnURessiuAesRTeaa Lile
Weudsaiunisaneneunting danuin anends

0 v 1

MsHsRiviu (uilanazlasueunilam Carprofen

19 (%

uirfinnu) sdudsuneshveavesaivanifiugedy
Aely 30 waz 180 WYl wATAAALYINTEAUNBUNIT
iR (baseline) nelu 24 2lua (Nenadovie et
al., 2017) msfnwluuyudoudsiesiuinge

nszAuliiinauAIen seAuasiivoaludsuRzIiy

¥
=3

gevungluszeziian 8 U1 wavluiiany 15-20
w19 (Sharpley et al., 2009) n1snseAulALAnNIg

& & a % a ¢
NAIABSATRALULANIENISANTDSIUY

Adrenocorticotropic (ACTH) wumesawaalud sy
geunglu 60 uag 90 wIW wag HCC Hsyauiiiudy
Tuiudl 14 uaz 28 unresAgealudsuilseauunilu

Ya v

Yudl 49 anewdenisia ACTH dadu f3deTaasuh
pofvoalunsruadeniigituasgndadisludi
Unazlasreriianusyan 14 Ju (Mesarcova et al,,
2017) ogslsfinnu szpziia1iidnwidinannid

Ya v U 1

Pnafidouiining nande fidenaaousiedn
muﬁﬁﬂui’uﬁ@ué 14, 28 uay 44 Fuwintu ile
NATUINTIBNNTERTINITLaSLAUTRved UMY
AUNUIIBIILRouas YTy 1 LFuflums
(Mesarcova et al., 2017) @udnuilenisanuilu
grivugaiusines (Labrador retriever) wuin
ANAIINNITINUIY TUILIDNBIUNITZAUUNG
meluszeanuseuna 14-15 dUayi (Diaz et al,,
2004) flefansmvuvesaiuiugionivszanm 3
WwURNAs wnAnadeasnt 9 wue1ludesn 1
wuRnsazldinanussann 4-5 §uavivsenis
deou Falidnsnisasyiulavesulndifesiuidy

'3

nuvesuywd ag19lsinn vugiuluusazaiaiug
Fruniafifiuiaegng LaZaAN1a81NTNIINTS
lIgLiulanan@19iu (Favarato, 2007) 91AN13
dunnvasiidoiosiu wut alfviusuusvioai
lFsunsiausvuduuszd wu wida wiedan
HM5INN599NVBIVUBITIASING 3.0-3.5 LURLUAT
soiioudaty vugtvazsenludnauseua 0.33-
1.2 fadwnsaoiu sedesitnluededionildunns
uwy msinuildnssinslunstuszBenduui
Sruenainlaudunluseiu 10 Jadns faiu
FJeonadamalrlinunuuwanaiwes HCC Tuiunou
ATHIAA WAZTTILLIAT 6 TUNRINITHIAA D9WITN
nmsanwauegldmRefuilunsatanosivoasn

Wduau (Slominski et al., 2015) waAldifioyn
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anuadsnavanfiintuduszesnalitiosndmil
LoU (Heimburge et al., 2019)

UaqUu delufidunsgruneshgaaluidu
yugtfy (HCC cut-off value) fagldusinnziaTen

Y

Tugtandoudnszdialuuywd uanainidomuing
auuansnsluseaziden wiesile wartuneuns
afngasluuiiannduauivwinlian HeC Tundaz
SIYIIUADUVIIUANGIIAY UTEnBUAULTD
Aniladeaannmdnifudrda nsAnuailsaly
annsnonunislieuivaslugiviid3unisings
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9819110 8UAYIA Tramadol HCL @13 laiiilgane
fen1ssyfutinuunnuayALERLE (Cardozo et
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uananifmuinsedu HCC vosatadAumiloldsy
nnsedaiinelfiinnnsnIan el aidulening
Fau msHdafidnsUannidedenasfianann
89 3 fumids Ao UShamam dama wazsniiamg
wui1 HCC Tuwnliunseifionsnniige Tumadeai

515N UINI5 U AT 1M1 U297 DI LU LU
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Slominski et al., 2007; Sharpley et al., 2010) LU
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wwé (Pondeljak and Lugovi¢-Mihi¢, 2020) %39
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%4 (Cushing’s syndrome) (Hodes et al., 2017;
Greff et al., 2019) uazlsaRINTanTUN (Atopic

dermatitis) Tugv (Park et al., 2016) w3001
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