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Haarcortisolkonzentrationen
bei neugeborenen Kalbern von
gesunden und kranken Kiihen

Die Ziele der vorliegenden Arbeit waren es, zu untersuchen,
ob sich die Haarcortisolkonzentrationen (HCC) von Kiihen
und ihren neugeborenen Kilbern unterscheiden und ob sich
die HCC der Kilber von Miittern mit und ohne chronische
Krankheiten unterscheiden. Die Untersuchungen wurden
an 2 Gruppen mit insgesamt 40 Kithen und ihren 42 neu-
geborenen Kilbern durchgefiihrt. In der Gruppe 1 wurden
die HCC von 19 gesunden Kiithen und ihren neugeborenen
Kilbern und in der Gruppe 2 diejenigen von 21 wihrend
der Trichtigkeit chronisch erkrankten Kiihen und ihren
neugeborenen Kilbern bestimmt. Dazu wurden bei allen
Kiihen und Kilbern am Tag der Kalbung Haarproben fiir
die Cortisolbestimmung entnommen und mittels LC-MS/
MS (Fliissigkeitschromatographie, gekoppelt mit Massens-
pektrometrie) untersucht.

In der Gruppe 1 war die durchschnittliche HCC der Kilber
mit 31,0 pg/mg signifikant héher als diejenige der Kithe mit
0,6 pg/mg (P < 0,01). Ahnlich war dies in der Gruppe 2, in
welcher die Kilber mit 19,4 pg/mg signifikant hhere HCC
als die Kithe mit 0,8 pg/mg aufwiesen (P < 0,01). Wihrend
sich die HCC der Kiihe der Gruppen 1 und 2 nur tenden-
ziell unterschieden (0,6 vs. 0,8 pg/mg, P = 0,06), waren die
HCC der Gruppe-1-Kilber mit 31,0 pg/mg signifikant
héher als diejenigen der Gruppe-2-Kilber mit 19,4 pg/mg
(P < 0,01). Die Ergebnisse lassen den Schluss zu, dass neu-
geborene Kilber um ein Vielfaches hohere HCC als ihre
Miitter aufweisen und dass die HCC der Kilber von Miit-
tern mit chronischen Krankheiten niedriger als diejenigen
von gesunden Miittern sind. Inwieweit dies Auswirkungen
auf das spitere Leben des Kalbes hat, muss durch weitere

Untersuchungen erforscht werden.

Schliasselworter: Rind, Haarcortisolkonzentration, Vergleich
Mutter — Kalb, Einfluss von Krankheiten
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Summary

The goal of this study was to investigate the hair cortisol
concentration (HCC) in healthy and ill cows and their new-
born calves. A total of 40 cows and their 42 newborn calves
were divided into two groups: group 1 consisted of 19 clin-
ically healthy cows and their 20 newborn calves, and group
2 comprised 21 cows that had had a chronic illness in the
third trimester of gestation and their 22 newborn calves. A
liquid chromatography-tandem mass spectrometry (LC-
MS/MS) system was used to measure the HCC in hair
samples that were collected from the cows and calves on the
day the calves were born.

In both groups, the mean HCC:s of the calves was signifi-
cantly higher than that of the cows (group 1, 31,0 vs. 0,6
pg/mg; group 2, 19,4 vs. 0,8 pg/mg; P<0,01). There was a
trend for lower HCCs in cows of group 1 compared with
cows of group 2 (0,6 vs. 0,8 pg/mg, P=0,06), whereas calves
of group 1 had significantly higher HCCs than calves of
group 2 (31,0 vs 19,4 pg/mg, (P<0,01). Based on our find-
ings, newborn calves have much higher HCCs than their
dams, and calves born to chronically ill cows have lower
HCC:s than calves born to healthy cows. More studies are
needed to examine potential adverse long-term effects of
chronic illness in the pregnant dam on the offspring.

Keywords: Cattle, hair cortisol concentration, cow-calf pair,
effects of illnesses
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Introduction

Hair cortisol concentration (HCC) is considered a biomark-
er for chronic stress in cattle and has been investigated in
numerous studies in healthy and ill cattle. 567.8.10.11,12,15,17.23
The most important aspects of using HCC in cattle were
recently described (living, housing and management con-
ditions; social behaviour, body condition and nutritional
status; diseases and disorders and factors affecting hair cor-
tisol concentrations such as age, sex, pregnancy, season of
the year, hair colour, body region, stocking density, milk
yield and phase of lactation).16:2 Studies have shown that
newborn calves have higher HCCs than 6-month-old
calves!” or mature cows.>!> Chronic illness®3512 and stress,
such as the stress associated with conversion from tie-stall
to free-stall housing,22 may also be associated with increased
HCC:s in cattle. Stress may occur prenatally and affect the
HCC of newborn animals. Interestingly, two studies report-
ed that the HCC:s of infant monkeys2® and newborn hu-
mans? born to mothers that underwent gestational stress
were decreased rather than increased, which was unexpect-
ed. Infant rhesus monkeys had significantly lower HCCs
after the mothers had been exposed to an acoustic startle
protocol for at least 20 % of the gestation period compared
with infants born to non-stressed mothers.20 A possible ex-
planation for this was an initial up-regulation in glucocor-
ticoids in the fetal compartment during the period of ma-
ternal stress, which was then followed by a compensatory
down-regulation of hypothalamic-pituitary-adrenal (HPA)
axis activity. The authors were able to show that the blood
cortisol concentrations were increased in the pregnant mon-
keys at the end of the acoustic disturbance, and they sug-
gested that placental transfer of cortisol exerted an inhibi-
tory effect on fetal HPA axis activity.2® In a longitudinal
study that involved 80 pregnant woman and their newborn
infants, increased maternal HCCs in the first trimester
caused by psychological stress, anxiety and depression were
negatively associated with neonatal HCCs.2> In another
study, prenatal stress in the form of anxiety or depression
in pregnant women was associated with a decrease in neo-
natal HCCs.28 We hypothesize that chronic disease of the
mother cow during pregnancy may affect maternal and
foetal HPA axis activity and thus HCCs in both the moth-
er and the neonate. Therefore, the objective of this study
was to determine and compare the HCCs of healthy cows
and cows with chronic disease during late gestation and the
effects on the HCC:s of their calves.

Materials and Methods

Overview

A total of 40 cows and their 42 newborn calves were divid-
ed into two groups. Cows of group 1 were clinically healthy
throughout gestation and cows of group 2 had a chronic
illness for at least three weeks during the last trimester of

pregnancy. All calves were clinically healthy at birth. The
calves of group 1 were born between March 2016 and June
2017 and those of group 2 between August 2016 and Oc-
tober 2017.

Group 1: 19clinically healthy cows and
their 20 newborn calves

The cows were recruited from a Swiss Braunvieh (n = 12)
and a Swiss Fleckvieh herd (n = 7) and were a median of 6
years (range, 4 to 15 years) old. The cows were clinically
healthy, had not received any medications in the last trimes-
ter of gestation and gave birth to 12 heifer and 8 bull calves
(one set of twins). All calves had a normal birth and were
clinically healthy.

Group 2: 21 cows with a chronic illness

in the third trimester and their 22 newborn
calves

The cows were from 21 herds. They had contracted a chron-
ic illness in the last trimester (6,5 to 9,0 months pregnant,
mean+sd=8,1+0,75 months) and were referred to the Veter-
inary Hospital of the University of Zurich. The duration of
illness was at least three weeks. The group had a median age
of 5 years (range, 2 to 9 years) and included Swiss Braunvieh
(n = 14), Swiss Fleckvieh (n = 3), Holstein Friesian (n = 1)
and crossbred cows (n = 3). The illnesses and treatments
have been described in detail elsewhere.26 In brief, 13 cows
had complicated claw, joint and tendon sheath disorders,
five had chronic peritonitis, one had a gluteal abscess, an-
other had thymic lymphoma and one other had actinomy-
cosis (Table 1). Some cows had more than one condition.
Eight of the cows were euthanased or slaughtered because
of the severity of the illness and were referred to as non-sur-
viving cows. Euthanasia or slaughter occurred on the day of
calving in five cows and on days 2, 3 and 14 postpartum in
one cow each. Thirteen cows, hereafter referred to as surviv-
ing cows, were treated successfully and discharged.

Sixteen of the 21 cows received antibiotics (procaine peni-
cillin, amoxicillin, oxytetracycline, gentamicin, cefqui-
nome), 12 received a nonsteroidal anti-inflammatory drug
(NSAID, ketoprofen), two received an antiparasitic
(eprinomectin, triclabendazole, levamisole), four received a
corticosteroid (dexamethasone) and 14 received more than
one of these drugs. Dexamethasone at a daily dosage of 0,01
to 0,02 mg/kg was used in four cows (No. 12, 16, 17, 19) in
the last four days before parturition with the sole purpose
of induction of parturition. There were 11 heifer calves and
11 bull calves (one set of twins), and all had a normal birth

and were clinically healthy.

Hair samples and determination of HCC

Hair samples were collected from the neck region of all cows
and calves on the day of parturition as described previously.6
The hair samples were dried and stored at room temperature
wrapped in tin foil. Heavily soiled hair samples were brief-
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ly washed in lukewarm water before storage. The HCC was
measured at the Center for Forensic Hair Analytics, Zurich
Institute of Forensic Medicine, University of Zurich, as de-
scribed using a liquid chromatography-tandem mass spec-
trometry (LC-MS/MS) system.? The limit of detection
(LOD) for cortisol was 0,10 pg/mg hair and the limit of
quantification (LOQ) was 0,50 pg/mg hair. The HCCs
from nine cows and three calves were between the LOD and
the LOQ and were reported as 0,25 pg/mg. Four quality
controls using 0,25 pg/mg were prepared and analysed in
an attempt to use these 12 values quantitatively in the anal-
ysis. In all four, the signal-to-noise ratio was approximately
5, and thus quantification was feasible. The HCC of one
cow that was below the LOD was reported as 0,00 pg/mg.

Statistical analysis

The program SPSS Version 26 (IBM SPSS Statistics 26,0,
Switzerland) was used. The Shapiro-Wilk test was used to
test the data for normality. Means + standard deviations
were calculated for normal data and medians for non-nor-
mal data. Differences in HCC between the cows and calves
of groups 1 and 2 and between the cows and their calves
were analysed using the Mann-Whitney U test. Differences
in HCC between 13 surviving and 8 non-surviving cows of
group 2 and between cows that had and had not received
medical treatments (18 vs. 3 cows) of group 2 were analysed
using ANOVA. Pearson’s and Spearman’s correlation coef-
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Figure 1: Frequency distribution of hair cortisol concen-

trations in clinically healthy cows and calves (group 1, A)
and cows with a chronic illness in the third trimester and
calves (group 2, B)
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ficients were calculated for the correlations between HCCs
of the cows and calves in group 1 and for the cows and calves
in group 2. For normal data (group 1) Pearson’s correlation
coeflicients and for non-normal data (group 2) Spearman’s
correlation coefficients were used. Differences were consid-
ered significant at P<0,05.

Ethics approval

The study was approved by the ethical committees of the
canton of Zurich (permit 26058, ZH295/14), and all ex-
periments were performed in accordance with relevant in-
stitutional, national, and international guidelines and reg-
ulations.

Results

Group 1 (19 Clinically healthy cows and
their 20 newborn calves)

The HCC:s of the cows ranged from 0,25 to 1,11 pg/mgand
that of their calves from 6,26 to 48,10 pg/mg (Figure 1A).
The mean HCC of the calves was 31,0 pg/mg, which was
52 times the mean HCC of the cows (0,6 pg/mg, P<0,01)
(Table 2). There was no significant correlation between the
HCC:s of the cows and the calves (r=-0,14, Pearson’s corre-

lation coefficient).

Group 2 (21 Cows with a chronic illness

in the third trimester and their 22 newborn
calves)

The HCCs ranged from 0,00 to 4,05 pg/mg in the cows and
from 0,25 to 46,70 pg/mg in their calves (Figure 1B). The
mean HCC of the calves was 19,4 pg/mg, which was 24
times the median HCC of the cows (0,8 pg/mg, P<0,01)
(Table 2). There was no significant correlation between the
HCC:s of the cows and the calves (r=0,18, Spearman’s cor-
relation coefficient).

The median HCCs of the 13 surviving and the eight
non-surviving cows did not differ significantly (0,8 vs. 0,7
pg/mg hair) (Table 2). By contrast, the mean HCC of the
14 calves of the surviving cows was 3,8 times that of the
eight calves of the non-surviving cows (26,5 vs. 6,9 pg/mg;
P<0,01).

The HCC of the 18 cows that had been treated with anti-
biotics, NSAIDs, dexamethasone, antiparasitics or with a
combination of these drugs did not differ significantly from
the concentration of the 3 untreated cows. The same was
true for the calves of these cows with the exception of the 5
calves (Nos. 12, 16A, 16B, 17, 19, Figure 1B) born to cows
that had been induced with dexamethasone (cows belonging
to the 18 treated cows); these calves had significantly lower
median and mean HCCs than the calves born to cows that
had not received dexamethasone (median, 0,49 vs. 29,1 pg/
mg; mean, 1,1 vs. 24,7 pg/mg; both P<0,05).
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Comparison of groups 1 and 2

The mean HCC of the healthy cows tended to be lower than
that of the cows with a chronic illness in the last trimester
(0,6 vs. 0,8 pg/mg, P=0,06, Table 2). In contrast, the mean
HCC of the calves of groupl was 1,6 times that of the calves
of group 2 (31,0 vs. 19,4 pg/mg, P<0,01). When the HCC
of the 5 calves born to dexamethasone-treated cows are ex-
cluded from the calculation, groups 1 and 2 do not differ
significantly (31,0 vs. 24,7 pg/mg, P>0,05).

Discussion

The principal finding of the present study was that newborn
calves have significantly higher HCCs than their dams,
which was in agreement with earlier reports that newborn

calves have much higher HCCs than six-month-old calves>!7
and cows.? Those two studies compared cows and calves
that were not related, whereas the present novel investiga-
tion evaluated the HCCs of cow-calf pairs. Analogous to
our findings, calves had higher blood cortisol concentrations
than their dams, but in contrast to the HCCs in the cow-calf
pairs, the blood cortisol concentrations of cows and their
calves were significantly correlated.2” The HCCs of human
mothers and their newborn infants were weakly but signif-
icantly correlated.””

The hair samples were collected on the day the calves were
born and therefore the HCCs reflected prenatal homeostatic
regulation of the hormone. In most mammals, the fetal plas-
ma glucocorticoid concentration increases 10 to 15 days be-

fore birth!¥ inducing maturational changes in various organs

Table 1: Breed, age, gestation length, disease, outcome and hair cortisol concentrations in cows with a chronic illness in the third trimester, and their
calves (cow-calf pairs, group 2).

. . HCC HCC
No. Breed, age (gestation length) Disease Outcome Cow Calf
1 CC, 5 yrs, (9 mos) Ehrlichiosis, sgvere_black fly (.S.lmullldae) infestation, D 0,7 17,96
gastrointestinal parasitism, sole ulcer
2 BS, 3 yrs, (9 mos) Purulent !nfectlon of 12-cm wound of the left mgtatar- D 0.6 34,36
sus with exposure of bones, left tarsal swelling
3 HF, 5 yrs, (8 mos) Left displaced abomasum, ZQx 20 cm gluteal abscess D 13 18,37
on left side
Chronic infection of a proximal interphalangeal joint,
4 BS, 2 yrs, (8 mos) tendovaginitis of a common digital flexor tendon D K 12,39
5 SF, 5 yrs, (8 mos) Traumatic reticuloperitonitis, downer cow syndrome S 1,7 7,72
6 BS, 5 yrs, (6.5 mos) Traumatic reticuloperitonitis, fascioliasis 0,6 39,78
Complicated claw lesion with septic arthritis of the
7 BS, 3 yrs, (8 mos) proximal and distal interphalangeal joints, fibrinous E 0,8 19,42
tendovaginitis, phlegmon
8 BS, 4 yrs, (8 mos) Purulent generalised and localised peritonitis D a1 34,72
9 CC, 7 yrs, (9 mos Traumatic reticuloperitonitis, pericarditis, fascioliasis S 2,4 9,41
10 BS, 6 yrs, (8 mos) Purulent toe tip necrosis in both hind feet D 11 29,08
11 BS, 5 yrs, (9 mos) Thymic lymphoma S 0,25 7,20
12 BS, 9 yrs, (8.5 mos) Fibrinous gonitis E 0,0 0,25
13 BS, 7 yrs, (9 mos) White line dlseas.e with double sole and bone S 3.1 10,39
involvement
14 CC, 5yrs, (7 mos) Localised peritonitis with abscess D 0,25 46,70
15 SF, 4 yrs, (7 mos) Complicated Wh.ltfe line disease, tendovaginitis of D 0.8 3877
digital flexor tendon
. Lo .. twin1: 2,59
16 BS, 3 yrs, (8.5 mos) Septic tendovaginitis of common digital flexor tendon D 0,6 .
twin2: 2,10
17 BS, 3 yrs, (8.5 mos) Septic arthritis of the proximal interphalangeal joint 0,25 0,25
18 BS, 2 yrs, (8.5 mos) Actinomycosis D 0,8 31,95
Complicated sole ulcer and osteomyelitis of the third
19 BS, 5 yrs, (8 mos) phalanx and distal sesamoid bone, distal interphalan- E 0,6 0,49
geal arthritis
20 SF, 5 yrs, (7 mos) Interdigital hyperplasia in a hind food and sole ulcer D 0,7 32,55
21 BS, 3yrs, (8 mos) Compllcz?ned white line dlseas.e_and distal D 13 29,30
interphalangeal arthritis

Breed: BS Brown Swiss; HF Holstein Friesian; SF Swiss Fleckvieh, CC Crossbred cow
Age/gestation length: yrs (age in years), mos (gestation length in months)
Outcome: D Discharged, E Euthanasia, S Slaughter
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as well as initiating the cascade of events that leads to the
onset of parturition.3? The plasma cortisol concentration of
Jersey calves increased from less than 5 ng/ml on day 250 of
gestation to 10 ng/ml one week before birth to a mean con-
centration of 61 ng/ml one hour before birth.!3 This could
explain, at least in part, the significantly higher HCCs of the
calves of the present study compared with their dams. An-
other possibility is that the high HCCs of the calves resulted
from a transfer of cortisol from the dam to the fetus; cows in
advanced pregnancy have significantly higher serum cortisol
concentrations than cows in eatly pregnancy,! and fresh cows
have higher HCCs than non-lactating open cows.” Newborn
humans also have much higher HCCs than their mothers.18:1?
Several theories have been proposed to explain these differ-
ences including differences in hair growth and hair structure
between mother and infant,! an effect of cortisol in fetal
fluids'®1920 and an effect of placental corticotropin-releasing
hormone on cortisol synthesis in the fetal adrenal glands.??
More research is needed to clarify how and at what stage of
gestation cortisol is deposited in fetal hair, and whether the
cortisol detected in the hair of neonatal calves is of fetal or
maternal origin or a combination of the two.

The finding that calves born to healthy cows had signifi-
cantly higher HCCs than calves born to chronically ill cows
was in agreement with observations in humans?>28 and
rhesus monkeys.20 Those studies showed that stress in the
pregnant mother results in a decrease in HCC in the infant.
It is conceivable that chronically ill cows may have elevated
blood cortisol concentrations that can cross the placental
barrier, reducing fetal cortisol synthesis in the adrenal
glands via negative feedback. This notion is supported by
the findings of a study in which pregnant ewes received

Originalarbeiten | Original contributions

dexamethasone or a placebo at days 104 to 106 of gestation;
fetuses from ewes treated with dexamethasone had lower
plasma cortisol concentrations than fetuses from controls.?!
Fetuses of ewes that had received four dexamethasone treat-
ments on days 40 and 41 of gestation had lower plasma
cortisol concentrations on day 50 of gestation than fetuses
from control ewes.* The researchers assumed that this was
due to suppression of the fetal HPA axis leading to a decrease
in cortisol synthesis and release. An earlier study in sheep
reported that at least 60 % of the fetal plasma cortisol was
produced by the fetal adrenal glands.2

The HCC:s of two twin pairs were of particular interest. The
HCC:s of twin calves born to a healthy cow (no. 7) were
dissimilar (22,5 and 44,1 pg/mg), whereas those of twins
born to a chronically ill cow (no. 16) were similar (2,59 and
2,10 pg/mg) (Figure 1). The heritability for HCC in human
twins was calculated to be 0,72,24 emphasizing the impor-
tance of genetic factors as a determinant for HCC. We sus-
pect that the low HCCs of the calves born to the cows in-
duced with dexamethasone were not attributable to this
treatment but rather to the chronic illness of their dams.
The time period between treatment and hair collection (1
to 4 days) was not long enough to have had an effect on
HCC. This is supported by the findings from another study,
in which treatment with dexamethasone (0,017 mg/kg) in
eight cows with ketosis did not affect the HCCs of samples
collected six and nine days later.3! However, the difference
between the two groups of calves was not significant when
the 5 calves born to dexamethasone-treated cows were ex-
cluded from the calculation. This finding suggests that
dexamethasone treatment of the dam may affect HCC in

neonates, which warrants further research.

Table 2: Hair cortisol concentration of cows and calves by group and survival of dam (mean + standard deviation, median,

minimum to maximum).

Hair cortisol concentration (pg/mg)
Comparison Classification
Cows Calves
Group 1 0,6 +0,26 31,0 £ 12,272b
(hean?] ) (0,25-1,11) (6,26-48,10)
Y (n=19) (n=20)
Group 1vs
S 08 19,4 + 14,97¢
Group 2 (0,00-4,05) 4 x4,
(diseased) (n=21 (0,25-46,70)
(n=22)1
0.8 26,5 + 13,734
Surviving cows (0,25-4,05) (2,10-46,70)
Surviving/ (group 2) (ne13) (n=14)
non-surviving
cons Non-surviving cows 0.7 6,9+6,61
(grou 2g) (0,00-3,12) (0,25-19,42)
9 P (n=8) (n=8)

aDifferent from healthy cows (P<0,01)

bDifferent from calves of diseased cows (P<0,01)

cDifferent from diseased cows (P<0,01)

dDifferent from calves of non-surviving cows (P < 0,01)

TWithout the 5 calves born to dexamethasone-treated cows, the HCC of group 2 is 24,7 + 12,64 pg/mg

and does not differ significantly from the HCC of group 1.
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Conclusions

We concluded that newborn calves born to healthy cows
have HCCs many times higher than those of their dams,
and that calves born to chronically ill cows tend to have
lower HCCs than calves born to healthy cows. More stud-
ies are needed to examine potential adverse long-term effects
of chronic illness in the pregnant dam on the offspring.
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Concentrations de cortisol dans les
poils de vaches saines et malades et
de leurs nouveau-nés

Le but de cette étude était d’étudier la concentration de
cortisol dans les poils (HCC) chez des vaches saines et ma-
lades et chez leurs veaux nouveau-nés. Un total de 40 vaches
et leurs 42 veaux nouveau-nés ont été divisés en deux
groupes: le groupe 1 comprenait 19 vaches cliniquement
saines et leurs 20 veaux nouveau-nés, et le groupe 2 com-
prenait 21 vaches ayant eu une maladie chronique au cours
du troisi¢éme trimestre de gestation et leurs 22 veaux nou-
veau-nés. Un systéme de chromatographie liquide avec spec-
trométrie de masse en tandem (LC-MS/MS) a été utilisé
pour mesurer le HCC dans des échantillons de poils préle-

vés sur les vaches et les veaux le jour de leur naissance.

Dans les deux groupes, le HCC moyen des veaux était si-
gnificativement plus élevé que celui des vaches (groupe 1,
31,0 pg/mg contre 0,6 pg/mg ; groupe 2, 19,4 pg/mg contre
0,8 pg/mg ; P<0,01). Il y avait une tendance 2 des HCC plus
faibles chez les vaches du groupe 1 par rapport aux vaches
du groupe 2 (0,6 pg/mg vs. 0,8 pg/mg, P=0,06), alors que
les veaux du groupe 1 avaient des HCC significativement
plus élevés que les veaux du groupe 2 (31,0 pg/mg vs. 19,4
pg/mg, (P<0,01). Sur la base de nos résultats, les veaux nou-
veau-nés ont des HCC beaucoup plus élevés que leurs meres
et les veaux nés de vaches chroniquement malades ont des
HCC plus faibles que les veaux nés de vaches saines. D'autres
études sont nécessaires pour examiner les effets négatifs
potentiels 4 long terme d’une maladie chronique chez la
femelle gestante sur la progéniture.

Mots clés: Bovins, concentration de cortisol dans les poils,
paire vache-veau, effets des maladies

Concentrazione di cortisolo nei peli
dei vitelli appena nati da bovine sane
0 malate

Lobiettivo di questo studio era di analizzare la concentra-
zione di cortisolo nei peli (HCC) in un gruppo di mucche
sane e malate e dei loro vitelli appena nati. Un totale di 40
mucche e dei loro 42 vitelli appena nati ¢ stato suddiviso in
due gruppi: il gruppo 1 era composto da 19 mucche clini-
camente sane e dai loro 20 vitelli neonati, mentre il gruppo
2 comprendeva 21 mucche che avevano avuto una malattia
cronica nel terzo trimestre di gestazione ¢ i loro 22 vitelli
neonati. E stato utilizzato un sistema di cromatografia li-
quida e spettrometria di massa in tandem (LC-MS/MS) per
misurare ’HCC nei campioni di pelo prelevati dalle mucche
e dai vitelli il giorno della loro nascita.

In entrambi i gruppi, 'HCC media nei vitelli era significa-
tivamente pit alta di quella delle mucche (gruppo 1, 31,0
vs. 0,6 pg/mg; gruppo 2, 19,4 vs. 0,8 pg/mg; P<0,01). Si ¢
riscontrata una tendenza per un’HCC pil bassa nelle muc-
che del gruppo 1 rispetto a quelle del gruppo 2 (0,6 vs. 0,8
pg/mg, P=0,06), mentre i vitelli del gruppo 1 avevano
un’HCC significativamente pil alta rispetto ai vitelli del
gruppo 2 (31,0 vs. 19,4 pg/mg, (P<0,01). In base ai nostri
risultati, i vitelli appena nati hanno un’HCC molto pit ele-
vata rispetto alle loro madri e per quanto riguarda i vitelli
nati da mucche cronicamente malate, essi hanno un"HCC
pili bassa rispetto ai vitelli nati da mucche sane. Ulteriori
studi sono necessari per esaminare i potenziali effetti nega-
tivi a lungo termine della malattia cronica della madre gra-
vida sulla prole.

Parole chiave: Bovini, concentrazione di cortisolo nel pelo,
coppia mucca-vitello, effetti della malattia

Band 165, Heft 3, Mérz 2023, 181-188, © GST | SVS



Literaturnachweis

TAlameen AO, Abdelatif AM. Metabolic and endocrine re-
sponses of crossbred dairy cows in relation to pregnancy
and season under tropical conditions. American-Eurasian
J Agric & Environ Sci 2012, 12:1065-1074.

2 Beitins IZ, Kowarski A, Shermeta DW, De Lemos RA, Mi-
geon CJ. Fetal and maternal secretion rate of cortisol in
sheep: Diffusion resistance of the placenta. Pediat Res
1970, 4: 129-134.

3Binz TM, Braun U, Baumgartner MR, Kraemer T. Develop-
ment of an LC-MS/MS method for the determination of
endogenous cortisol in hair using '3Cz-labeled cortisol as
surrogate analyte. J Chromatogr B 2016, 1033: 65-72.

4Braun T, Li S, Sloboda DM, Li W, Audette MC, Moss TJM,
Matthews SG, Polglase G, Nitsos I, Newnham JP, Challis
JRG. Effects of maternal dexamethasone treatment in ear-
ly pregnancy on pituitary-adrenal axis in fetal sheep. En-
docrinology 2009, 150: 5466-5477.

5Braun U, Clavadetscher G, Baumgartner MR, Riond R, Binz
TM. Hair cortisol concentration and adrenal gland weight
in healthy and ill cows. Schweiz Arch Tierheilk 2017, 159:
493-495.

6 Braun U, Michel N, Baumgartner MR, Hassig M, Binz TM.
Cortisol concentration of regrown hair and hair from a
previously unshorn area in dairy cows. Res Vet Sci 2017,
114: 412-415.

7 Burnett TA, Madureira AML, Silper BF, Nadalin A, Tahmas-
bi A, Veira DM, Cerri RLA. Short communication: Factors
affecting hair cortisol concentrations in lactating dairy
cows. J Dairy Sci 2014, 97: 7685-7690.

8 Burnett TA, Madureira AML, Silper BF, Tahmasbi A, Nad-
alin A, Veira DM, Cerri RLA. Relationship of concentra-
tions of cortisol in hair with health, biomarkers in blood
and reproductive status in dairy cows. J Dairy Sci 2015,
98, 4414-4426.

9 Comin A, Tidu L, Cornacchia G, Cappa A, Renaville B,
Prandi A. Neonatal period and hair cortisol in cattle as a
marker of stress. XVI Congress of the Mediterranean Fed-
eration for Health and Production of Ruminants (FeMe-
SPrum). Zadar, Croatia, 2008. 221-225.

10 Comin A, Prandi A, Peric T, Corazzin M, Dovier S, Bovolen-
ta S. Hair cortisol levels in dairy cows from winter hous-
ing to summer highland grazing. Livest Sci 2011, 138:
69-73.

11 Comin A, Peric T, Montillo M, Faustini M, Zufferli V, Cappa
A, Cornacchia G, Prandi A. Hair cortisol levels to monitor
hypothalamic-pituitary-adrenal axis activity in healthy
dairy cows. J Anim Vet Advances 2012, 11: 3623-3626.

12 Comin A, Peric T, Corazzin M, Veronesi MC, Meloni T,
Zufferli V, Cornacchia G, Prandi A. Hair cortisol as a mark-
er of hypothalamic-pituitary-adrenal axis activation in
Friesian dairy cows clinically or physiologically compro-
mised. Livest Sci 2013, 152: 36-41.

13 Comline RS, Hall LW, Lavelle RB, Nathanielsz PW, Silver
M. Parturition in the cow: Endocrine changes in animals
with chronically implanted catheters in the foetal and ma-
ternal circulations. J Endocr 1974, 63: 451-472.

14 Fowden AL, Li J, Forhead AJ. Glucocorticoids and the
preparation for life after birth: Are there long-term conse-
quences of the life insurance? Proc Nutr Soc 1998, 57:
113-122.

Band 165, Heft 3, M&rz 2023, 181-188, © GST | SVS

Originalarbeiten | Original contributions

5 Gonzalez-de-la-Vara M del R, Valdez RA, Lemus-Ramirez
V, Vazquez-Chagoyan JC, Villa-Godoy A, Romano MC. Ef-
fects of adrenocorticotropic hormone challenge and age
on hair cortisol concentrations in dairy cattle. Can J Vet
Res 2011, 75: 216-221.

16 Heimblrge S, Kanitz E, Otten W. The use of hair cortisol
for the assessment of stress in animals. Gen Comp Endo-
crinol 2019, 270: 10-17.

17 Heimblrge S, Kanitz E, Tuchscherer A, Otten W. Within a
hair’s breadth - Factors influencing hair cortisol levels in
pigs and cattle. Gen Comp Endocrinol 2020, 288: 113359.

18 Hoffman MC, D’Anna-Hernandez K, Benitez P, Ross RG,
Laudenslager ML. Cortisol during human fetal life: Char-
acterization of a method for processing small quantities of
newborn hair from 26 to 42 weeks gestation. Dev Psycho-
biol 2017, 59: 123-127.

19 Hollanders JJ, Van Der Voorn B, Kieviet N, Dolman KM, de
Rijke YB, van den Akker ELT, Rotteveel J, Honig A, Finken
MJJ. Interpretation of glucocorticoids in neonatal hair:

A reflection of intrauterine glucocorticoid regulation?
Endocr Connect 2017, 6: 692-699.

20 Kapoor A, Lubach GR, Ziegler TE, Coe CL. Hormone levels
in neonatal hair reflect prior maternal stress exposure
during pregnancy. Psychoneuroendocrinology 2016, 66:
111-117.

21 Kerzner LS, Stonestreet BS, Wu KY, Sadowska G, Malee
MP. Antenatal dexamethasone: Effect on ovine placental
11B-hydroxysteroid dehydrogenase type 2 expression and
fetal growth. Pediatr Res 2002, 52: 706-712.

22 Nuss K, Nogler S, Lichinger |, Hassig M, Pieper L, Knub-
ben-Schweizer G. Verdnderungen der Klauen- und Glied-
massengesundheit sowie Haarkortisolkonzentration von
Milchkihen bei der Umstellung von Anbinde- auf Lauf-
stallhaltung. Erhebung in einem mittelgrossen Betrieb.
Tierarztl Prax 2020, 48 (G): 301-309.

23 Peric T, Comin A, Corazzin M, Montillo M, Cappa A, Cam-
panile G, Prandi A. Short communication: Hair cortisol
concentrations in Holstein-Friesian and crossbreed F4
heifers. J Dairy Sci 2013, 96: 3023-3027.

24 Rietschel L, Streit F, Zhu G, McAloney K, Frank J, Cou-
vy-Duchesne B, Witt SH, Binz TM, CORtisoINETwork
(CORNET) Consortium, Major Depressive Disorder Work-
ing Group of the Psychiatric Genomics Consortium (PGC),
McGrath J, Hickie IB, Hansell NK, Wright MJ, Gillespie NA,
Forstner AJ, Schulze TG, Wiist S, N6then MM, Baumgart-
ner MR, Walker BR, Crawford AA, Colodro-Conde L, Med-
land SE, Martin NG, Rietschel M. Hair cortisol in twins:
Heritability and genetic overlap with psychological vari-
ables and stress-system genes. Sci Rep 2017, 7: 15351.

25 Romero-Gonzalez B, Caparros-Gonzalez RA, Gonzalez-Pe-
rez R, Delgado-Puertas P, Peralta-Ramirez MI. Newborn
infants’ hair cortisol levels reflect chronic maternal stress
during pregnancy. PLoS One 2018, 13:¢0200279.

26 Schubnell F. Haarcortisolkonzentrationen bei neugebore-
nen Kélbern von gesunden und kranken Kiihen. Disserta-
tion: Universitat Ziirich, 2020.

27 Uetake K, Akiyama K, Tanaka T. Relationship between
stress levels of the antepartum cow and her newborn calf.
Anim Sci J 2014, 85: 81-84.

28 Van der Voorn B, Hollanders JJ, Kieviet N, Dolman KM, De
Rijke YB, Van Rossum EFC, Rotteveel J, Honig A, Finken
MJJ. Maternal stress during pregnancy is associated with
decreased cortisol and cortisone levels in neonatal hair.
Horm Res Paediatr 2019, 90, 299-307.

Hair cortisol
concentrations in
bovine neonates
born to healthy and
ill cows

U. Braun et al.

SAT|ASMV 3|2023

187



Originalarbeiten | Original contributions

188

Hair cortisol
concentrations in
bovine neonates
born to healthy and
ill cows

U. Braun et al.

SAT|ASMV 3|2023

29 Vesel U, Pavik T, Jezek J, Snoj T, Starik J. Welfare assess-
ment in dairy cows using hair cortisol as a part of moni-
toring protocols. J Dairy Res 2020, 87(S1): 72-78.

30 Whittle WL, Patel FA, Alfaidy N, Holloway AC, Fraser M,
Gyomorey S, Lye SJ, Gibb W, Challis JRG. Glucocorticoid
regulation of human and ovine parturition: The relation-
ship between fetal hypothalamic-pituitary-adrenal axis
activation and intrauterine prostaglandin production.
Biol Reprod 2001, 64: 1019-1032.

31 Zablin S. Untersuchungen tber die Haarcortisolkonzen-
trationen bei Braunviehklihen in Abhangigkeit von der
Haarentnahmestelle und der Milchleistung sowie nach
Ketosebehandlung mit Dexamethason. Dissertation:
Universitat Zirich, 2021.

Korrespondenzadresse

Ueli Braun

Departement flr Nutztiere, Vetsuisse-Fakultat,
Universitat Zirich

Winterthurerstrasse 260

CH-8057 Ziirich

Telefon: +41 527 41 50 60

E-Mail: ueli.braun@uzh.ch

Band 165, Heft 3, Mérz 2023, 181-188, © GST | SVS



