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> Context of dairy cows at early lactation “‘-'-J\W

» Early lactation is a critical period for the health of dairy cows = period with oxidative stress & inflammation

M

MULTIPAROUS # PRIMIPAROUS
because primiparous
/1 body development still in progress
/1 hormonal system for cow growth

Wathes et al., 2007
Cattaneo et al., 2023
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_ _ Bernabucci et al., 2005 Bradford et al., 2015
21 milk yield Horst et al., 2021

/1 oxidative stress due to A reactive oxygene species
Freitas Silva et al. 2018

N immune capacity LeBlanc et al., 2019 5

MULTIPAROUS # PRIMIPAROUS
conflicting results on oxidative
stress between parity

Yehia et al., 2016 vs Elisher et al., 2015
Urh etal., 2019

?

MULTIPAROUS # PRIMIPAROUS
/1 immunity activation in primiparous
BUT the boundary between inflammation &
immunosuppression is sometimes thin

- Moya et al., 2008
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> The objectives of this study Y‘\.‘W

1 Study the physiological variations between primiparous and multiparous cows: « -

<Part 1 — Metabolic biomarkers>

Milk yield, NEFA, BHB, glucose

p

Qrt 2 — Redox balanD < Part 3 - Immunity >

Oxidative stress index, Cytokines
antioxidant enzymatique activity,
vitamin E

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________
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> Material and method o \w

Sampling kinetics

15 Prim’Holstein dairy cows Weeks relative to calving

pr -3 2 4 8 12

T IR | N | O | R |

o

7 primiparous Metabolic biomarkers milk leucocyte mRNA

A0 Y Blood samples Milk samples
Cytokines

Statistical analyses

calving date

Y(jit ) = U+ parity ; + week aroup

-+(parityxweek)lj + 1lcow j, + | tE

J
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> Milk yield and metabolic plasma biomarkers

milk yield
40
397
T
S 25 |
< parity: *
201 week: ***
15, parity x week: NS
8 12
BHB
1600 T parity: NS
week: ***
y 1200 parity x
= week: *
£
= 800
400+
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2 4 8 12

parity: NS

= )

week: ***

t  parity x week: *  primiparous

multiparous
-3 2 4 8 12
glucose _l
*
*%k%*

*%k*

_ NEFA: Non Esterified Fatty Acids
parity: ** BHB: beta-hydroxybutyrate
week: ***
parity x

3 2 4 WeEK " 192 .5

Weeks relative to calving



> Milk yield and metabolic plasma biomarkers e
milk yield NEFA ‘.“W
401 T parity: NS
391 900 t We?k: . x e
parity x week: primiparous
) o = 600 multiparous
B o
5 25 o
=~ parity: * 2 2001
201 week: ***

and a higher daily milk yield

Multiparous cows have a higher mobilisation of energy reserves than primiparous cows,

*kk

What are the effects of parity on redox balance and inflammation?

*k%

parity: **
week; ***
parity x

1600 parity: NS 80-
week: ***
_, 1200 parity x 751
= week: * %'
o = 70
| o))
g_ 800 =
651
400 1
60 -
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12
Weeks relative

3 2
to calving

4

week: © 42
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> Redox balance plasma P ~
— Oxidative stress index r\. W
H202 level (dROM) Antioxidant power (FRAP) (dROM/FRAP ratio)
parity: NS 1.8° ot A
801 week:t o
120" - parity x week: 1.61 o primiparous
_EI _, 781 NS multiparous
O, 100 ?:2
3 o :
go{ Parity: t parity: NS
week: *** 741 1.01 week: ***
parity x week: * parity x week: t
-3 2 4 8 12 -3 2 4 8 12 -3 2 4 8 12

Weeks relative to calving

Multiparous: more reactive oxygen species in plasma at week 8 of lactation
Primiparous: lower oxidative stress index at week 8 of lactation

, dROM: Reactive Oxygen Metabolite
INRAZ b lodevas FRAP: Ferric Reducing Antioxidant Power

EAAP 2023 — session 92 . ) p.7
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> GSH-Px antioxidant activity & vitamin E in blood primiparous ‘.\_\W

multiparous
GSH-Px in plasma GSH-Px in erythrocytes Vitamin E in plasma i
2.3 4.400
t 3
122 -1 4.375 0
E E y
= £ £
£ £ D 41
~ 2.1 ~ -
B 3 4,350
£ €
c _ c
20| | parity : NS | parity : <0.1 3 parity : p < 0.01
week : <0.05 4925 week : <0.05 week : < 0.001
parity x week : parity x week : parity x week :
NS T 5 1 3 > 3 <0817 1 32 2 4 NSg 12

Weeks relative to calving

No difference in enzyme activity in plasma between primiparous and multiparous
Multiparous: more antioxidant activity of GSH-Px in erythrocytes in week -3 et 4 & more vitamine E in plasma
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> The mRNA-expression of genes related to R ow e
antioxidant response in milk leucocytes | g
O " ~a
c MRNA NRF2 mRNA SOD1
'é 7.5 8.25( 7 primiparous
g 7.01 8.00 multiparous
X
o 6.5 7.75/
>
% 6.0- 7.50-
; parity : <0.05 parity : NS
@ ]5-5' week : <0.1 7.251 week : <0.01
3 501 plab‘rity X weelk ; " 700l Ezri,lty X wleek ; |
P! 8 12 49T g 12

week relative to calving

In leucocytes from milk, multiparous: a higher expression of genes involved in antioxidant metabolism
/1 mRNA NRF2
21 mRNA SOD1 at week 4 (p=0.02)

INRAC b jodevas :
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> The mRNA-expression of genes related to

antioxidant response in milk leucocytes

MRNA NRF2

7.51

pression

7.0

O

mRNA SOD1

8.25"

8.00"

primiparous

multiparous

What are the effects of parity on inflammation?

Multiparous cows have a higher antioxidant response in blood & mammary gland

parity : <0.05
|5-5 week : <0.1
5.0 parity x weelk ;

Genes rq

TS 2

12

parity : NS
7.251 week : <0.01
arity x week :
7.00L 2"
4 8

week relative to calving

In leucocytes from milk, multiparous: a higher expression of genes involved in antioxidant metabolism
/1 mRNA NRF2
/1 mRNA SOD1 at week 4 (p=0.02)
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NRF2: nuclear factor erythroid-2-related factor 2

SOD1: superoxide dismutase 1 [Cu-Zn]
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> Cytokine production in blood without ex vivo E.coli

stimulation

Cytokines without or
with Echerischia coli
in blood incubated in
monovettes

Multiplexe technology
Lesueur et al., 2022
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> Cytokine production in blood with ex vivo E.coli

stimulation

CCL3 CXCL10
3.0
3.35 '
2.9
3.30 | pariy:*
chemoattractants 281 ook NS
2.7 rity x week: NS
=323 parity: * 6 paty
E week: * '
~3.20 parity x week: NS 2.5
S 3 g8 12 -3 g8 12
O IL1c TMFa
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Weeks relative to calving

log 10 (MFI)
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primiparous
multiparous
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Total mean of 15 cytokines with E. coli

%

parity : <0.05
week : <0.01
parity x week : <0.08

3 2 4 8 12
Weeks relative to calving
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> Cytokine production in blood with ex vivo E.coli

stimulation

3.35

chemoattractants 3-30

325

CCL3

CXCL10

| primiparous

idy oo

3.0

29
2.81
2.7

parity: *
week: NS
parity x week: NS

a-‘-_ ~N

Total mean of 15 cytokines with E. coli
2.601 ¥

multiparous

[ T el el

Without or with stimulation, multiparous produced less chemoattractant and pro-inflammatory

cytokines than primiparous.

- -3 B TZ =3 B Z -
o IL1ct TNFa O)
o EE3 & & 2 g
= parity: T 235 T 2.45 parity : <0.05
2.6 week: *** k 2.50 week : <0.01
parity x week: * ] : : E
| 25 045 ] 2.40 parity x week : <0.0:
pro-inflammatory 3 2 4 8 12
2.40 ) : :
24 - Weeks relative to calving
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> Take home message about the phy5|olog|cal differences between

multiparous and primiparous

1

= —

83
multlparous primiparous
@etabolic biomarkers> +++ + > Already  shown
milk production litterature

the

< Redox balance > +++ + => Some stfxdie.zs did not always

oxidative stress & antioxidant capacity

show this difference

_ =>» 15t study to show an effect of
< Immunity > + +++ parity on a panel of cytokines
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immune capacity & inflammation

Multiparous # Primiparous

Perspective:
What nutritional strategies should be given to multiparous and/or primiparous to
improve antioxidant and anti-inflammatory capacities
and avoid pathologies during early lactation?
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Contact email:
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> Supplementary data R oy
v
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