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Toward a homeostatic view of inflammation:
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Stressoren fuhren zu einer systemischen
Enzindung
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stress
Sozialer S
Stress Hgatf‘chol %HSP Metritis/
\a:f""les \ ;1; Endometritis
Roi;ﬁ A “Cytokines
Oxidativer A Eicosanoids
Stress LPS] «\3
]
el it Mastitis

(Bradford, 2015)

5,

7: J. Dairy Sci. 100:582-587
LNy ¢

ttps://doi.org/10.3168/jds.2016-11747
Oy

American Dairy Science Association® 2017

.l
e

3

The effects of periparturient administration of flunixin
meglumine on the health and production of dairy cattle

N. C. Newby,* K. E. Leslie,* H. D. Putnam Dingwell,* D. F. Kelton,* D. M. Weary,{ L. Neuder,1 5. T. Millman,§
and T. F. Duffield*’

*Department of Population Medicine, Ontario Veterinary College, University of Guelph, Guelph, ON, Canada N1G 2W1

tAnimal Welfare Program, University of British Columbia, Vancouver, BC, Canada V6T 124

TLarge Animal Clinical Sciences, College of Veterinary Medicine, Michigan State University, East Lansing 48824

§Veterinary Diagnostic and Production Animal Medicine, lowa State University, Ames 50011

* Zu Studienbeginn:
* Behandlungsgruppe (n=38) Flunixin Behandlung 24h vor der Abkalbung
+ Kontrollgruppe (n=34) Placebo
+ - Totgeburtenrate 1 1 1 1 (PGF,, Reduktion)
+ 27% Behandlungsgruppe vs 5% Kontrollgruppe

» Protokollanderung:
» Behandlungsgruppe (n=660) Flunixin Behandlung 1h und 24h post partum
+ Kontrollgruppe (n=661) Placebo

(Newby, 2017)
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Die Behandlung mit NSAID wirkt sich negativ auf
das Erkrankungsrisiko aus

Risiko fiir das Auftreten von Nachgeburtsverhalten und Metrits in der
Behandlungsgruppe war gegentber der Kontrollgruppe erhéht

N
o

N

1 = kein Unterschied
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Risiko (Odds ratio)
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Nachgeburtsverhalten Metritis

(Newby, 2017)

Entziindung ist wichtig fiir die Geburt Universitat

Myometrium
Lipoxin synthetic capacity *
ALX (lipoxin receptor) T

(Jabbour, 2009)
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Entziindung ist wichtig ftr die Geburt

im
Lipoxin synthetic capacity 1
ALX (lipoxin receptor) - 4 mmpt
Collagen breakdown

(Jabbour, 2009)
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Einleitung der Geburt

4 FETAL ACTH

Fetal cortisol

[For] e (] [P [Ro]
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4 Secretion by 4 Myometrial Luteolysis Pelvic
| Q tract contractions ligament
stretching
| Lubrication | |§Pressure |
4 Cervical
stimulation
#Oxytocin

Maximum
pressure 8



Martin Sheldon, Swansea (GB)

Metabolism and host-pathogen interactions shape the
development of uterine disease in dairy cows

¢ W AL ' T %% =
Institute of Life Science, College of Medicine,
Swansea University, Swansea, GB

Entstehung von Gebarmutterentziindungen
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Einleitung

Bakterien, die Gebarmutterentziindung verursachen
= Pathogene/bedingt-pathogene Keime
— E. coli, T. pyogenes (Westermann et al. 2010)

— F. necrophorum, Bacteroides
(Drillich et al. 2001; Werner et al. 2012)

E. coli T. pyogenes Endometritis
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Wovon héangt die Pathogenitat der
Bakterien ab?

E. coliist nicht E. coli

" ® MS482 (B14)
® M5273 (B1-4)
® MS489 (81-4) .
® Ms217 (014) Isolate von Tieren

® MS470 (B1-d) mit Endometritis

® MS469 (B1-4)

® MS360 (314) \
® MS206 (B14)
STEC 81029

MIS485 (Ad) Pathogenitatsfaktoren
100 UPEC CFTO7S machen den Unterschied
EPEC C189-54
71 EAEC Pem H48-2
89 APEC 1100
EHEC O157:H7 8&-24
4{ MS197 (D5)
o MS28 (D5)
19011 \s211 (DS) |Isolate von
o6|Ms 151 (D5) gesunden Tieren
MS25 (D5)
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Wovon hangt die Pathogenitéat der
Bakterien ab?

T. pyogenes

« Pathogenitatsfaktor ist das PLO = Poren-formendes Toxin
* ABER: alle T. pyogenes Stamme besitzen das PLO

Stroma

% cell survival

0- Die Integritat des Endometriums

macht den Unterschied
Epithe lium

Y%cell survival
o
<

N N N Y Q &
NESFSFLL LSS

PLO (Hamolytische Einheiten)
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Neue Therapieansatze
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PLO von T. pyogenes ist Cholesterol abhangig

+ Stromazellen beinhalten mehr Cholesterol
» Cyclodextrin als Behandlungsmethode?
* Humanforschung: Atherosklerose Therapie (bisher nicht
25 zugelassen)
2.0 + Wirkung: Reduzieren Cholesterol in
15 Plasmamembranen

-
(=]
*

13

Universitat
tirich™

Neue Therapieansatze

Departement fir Nutztiere

Cyclodextrin reduziert Cholesterol in Stroma
Zellen des Endometriums

g
o

Methyl pCD

S = =N
o 0o 6o

Cholesterol ( pM)

0 24
Zeit (h)
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Cyclodextrin verhindert Zelltod von Stromazellen
nach PLO Stimulation

1504 * Methyl-B-cyclodextrin

*

Cell survival (%)

rPLO - - - - -+ o+ o+ o+ o+
CD(uM) € 1 10 1001000 C 1 10 100 1000

L J
L Y ) Y

Kein PLO PLO und aufsteigende
Konzentrationen an Cyclodextrin
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Innovative insights in the interaction between metabolic
stress and reproduction in high yielding dairy cows

Department of Obstetrics, Reproduction and
Herd Health, Ghent University, Belgien
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Transitionsphase

Galtphase Laktation

Energie fur Milchproduktion

Trockenmasseaufnahme

Energie fur fotales Wachstum >\<

Negative
Energiebilanz

|

3 Wochen a.p. 3 Wochen p.p.
| Transi hase
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Subklinische Endometritis ) Universitat

PMN
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Cytobrush

19
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Offene Fragen

Wie viele Zellen zahlen?

PMN Schwellenwert in Abhangigkeit der Tage in Milch?

Wiederholbarkeit und Reproduzierbarkeit?

Zyklusstand bei der Probenentnahme?

Wo die Probe nehmen (Uteruskdorper, -horn)?

20
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PMN Schwellenwerte
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Thresholds for the diagnosis of subclinical endometritis and referring prevalence in

dairy cows (selected references).

Reference PMN threshold Days postpartum Prevalence
Barlund et al. [15] 8% 2841 11.1%
Baranski et al. [18] 18% 21-28 18.9-754%
Cheong et al. [11] 10% 40—-60 4.8-52.6%
Galvao et al. [38] 6.5% 35 37.9-38.4%"
Gilbert et al. [12] 5% 40-60 37-74%
Kasimanickam et al. [1] 18% 20-33 35.1%

10% 34-47 34.0%
Kaufmann et al. [49] 18% 28-35 12.4%
Madoz et al. [9] 5% 21-62 17%
Plontzke et al. [10] 5% 18—38 38%
Ribeiro et al. [46] 5% 46-52 13.4%
Sens and Heuwieser [17] 18% 21-27 13.4%

4 Authors did not exclude cows with clinical endometritis.

PMN Probenentnahme wahrend der KB

(Wagener, 2017)

Seite 21

Departement fir Nutztiere

(Pascottini, 2015)

Seite 22
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Cytotape vs. Cytobrush

(Pascottini, 2015) s.ie 25

PMN% &hnlich

Keine Unterschiede in der Zellularitat
Cytobrush ist blutiger

Cytotape zeigt Proben besserer Qualitat

(Pascottini, 2015)
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Cytotape Studie (aritit=1)

« 1625 KBs bei 873 Kiihen (Paritat 21)

+ Wahrend KB Cytotape Beprobung

*+ ROC Analyse: PMN% > 1%

+ SE Pravalenz: 27.9%

+ Konzeptionsraten: SE positiv: 32.7%; SE negativ: 47.1%

» Wahrscheinlichkeit einer Trachtigkeit war 1.79 mal héher bei
SE negativen Tieren

(Pascottini, 2015)
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Cytotape Studie (paritit>1)

* Risiko an SE zu erkranken

e Erhoht
e bei Paritat 22

+ Warme Jahreszeit (Juli, August, September)

+ Erniedrigt
» Spatere KB (2124 DIM)

(Pascaottini, 2015)
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Andere diagnostische Methoden fur SE
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Cytotap e Studie (bei Rindern)

496 KBs bei 359 Rindern

Waéhrend KB Cytotape Beprobung

ROC Analyse: PMN% >1%

SE Pravalenz: 7.9%

Konzeptionsraten: SE positiv: 38.5%; SE negativ: 62.8%

Risikofaktoren fir SE: vorhergehende erfolglose KB

(Pascottini, 2015)
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Biomarker (Cytokine)
(Gabler, 2009; Fischer, 2010)

Biopsie, Ultraschall
(Lenz, 2007; Rodenbusch, 2007; Chapwanya, 2010)

Urinteststreifen
(Cheong, 2012; Couto, 2013; Pascottini, 2018)

Optische Dichte nach Lavage
(Machado, 2012)

28
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» Genereller Schwellenwert von 5% PMN zwischen Tag 21 und 62 pp

* Genauigkeit und Widerholbarkeit bei der mikroskopischen
Untersuchung ist hoch (300 Zellen zahlen)

» Hohe Pravalenz (20-40%)

* Negativer Effekt auf Fruchtbarkeit (niedrigere Konzeptionsrate,
verlangerte Rast- und Service Periode)

* Wahrscheinlich keine pathogenen Keime beteiligt

(Wagener, 2017) 2

Universitat

José Santos (USA)
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Mechanisms and impact of inflammatory diseases
on reproduction in dairy cows

Department of Animal Sciences, University of
Florida, Gainesville, Florida, USA

30
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Die moderne Hochleistungskuh ist subfertil

ausgepragte negative Energiebilanz
+ gestorte Immunfunktion

hohe Inzidenz von Produktionskrankheiten

Morbidity is a Problem of Early Lactation
Cows

> Cows with metntis in dairy &
farms in NY, OH, and CA

Number of cows

Non-uterine diseases

-

‘J \ ) in da 1| 1 FL
‘ ﬂﬂﬂlil,ll,l'llu,n,n‘.-,,mj,m‘u,m‘m,m
2 4

B )
3 5

5 6 7 8 9 10 111213 14 15 16 17 18 19 20 21 22 23 24

Week postpartum
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Selection and Ovulation
dominance

Recruitment
s gOun @9
a,°.':"' N e
-a. L] *
Antrum\‘*:‘

®
Oa..', a Primary
H formation

SET follicles
Primordial T :::

follicles
~2 estrous cycles

PreantraTTollicle i
Antral follicle growth
(Webb et al., 2003)
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Timing of Diagnosis of Diseases and Fertiity

I 78% of th
distressed by disea
| had the first dia
in the fi

Preantral follicle development
138 days

b ek posipartum.

Preantral follicle development
138 days

Antral follicle development Post-Al
42 days 28 days

Pregnancy
First Al ) A
diagnosis

Ribeiro et al. (2016) J. Dairy Sci, 99:2201-2220

Antral follicle development Post-Al
42 days 28 days

Pregnancy
diagnosis

First Al

Ribeiro et al. (2016) J. Dairy Sci. 99:220
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Timing of Diagnosis of Diseases and Fertiity

Preantral follicle development{ill Antral follicle development
138 days 42 days

\ NoNUTD - preseial  ®

TD - portdvcaiine MNUTD . patdecoda

I||I||I|1

Premunt m d ¢ Prommant on ol 4

Preymancy b Premund on d | Ohome  Pregumcy lom
) 001 1 | o TORGel NUTO=ON
ACR =07  AOR= 067 R 166 AR 06 OR - 04 WOR = 184 AR 030 AGK06'  AOR=168

Ribeiro el al. (2016) J. Dairy Sci, 99:2201-2220

LPS increases primordial follicle activation and failure of
meiotic division in oocytes

-101

D0 2l
D6 control

== 204
D6 LPS 0.1

D6 LPS 1

% meitioc failure

D6 LPS 10

control FSH LIPS FSH FSH

Percent follicles LH LPS LH

B3 primordial Bl primary W secondar LPS

3 antrai N avetc *pP<0.05

Bromfield e Sheldon (2011) Endocrinalogy 152; 5029
Bromfield and Sheldon (2013) Bio! Reprod 88° 98
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Effekt einer Metritis auf die AMH-Werte

0,18 4

0,16 gesunde Kiihe (n = 28)

0,14 1 /'/W
- ]
= 0,12
;: 0,10 1
I 0,08 . -
= Kihe mit Metritis (n = 21)
<< 0,06 1

0,04 1

0,02 1

0 J
1 2 3 4 5 6 7 8
Woche p.p.
(Bollwein et al. unveroff.)
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Post-insemination intrauterine treatment
with cephapirin in dairy cows
with mild endometritis

K. Wagener?!, P. Panagiotis?, U. Reinlander?!, R. Schlegl?,
M. Ehling-Schulz2, M. Drillich?

1Clinical Unit for Herd Health Management in Ruminants
2Functional Microbiology, Institute for Microbiology

Vetmeduni Vienna, Austria



Introduction

= CE persisting beyond the end of the puerperal period (50 DIM)
= Cows with an impaired immune function
= No treatment during the puerperal period
® Therapy resistant animals
= Mild CE at the time of artificial insemination
* Prevalence up to 59% (oubucetal. 2010; Lambertz et al. 2014)

W) Universitat vetmeduni
¥ Ziirich™ vienna

Introduction

= Possible strategies to manage cows with mild CE at Al
= Postpone Al to next estrus with or without treatment /
» Days open 11 ~

» Pregnancy rate: ~17-30% (Pascottini et al. 2016)

= Inseminate cow despite of mild CE Q-\

= Inseminate cow and perform Astrom treatment

* Original: intrauterine infusion of iodine-potassium solution
2 to 4 days after Al (Astrom, 1935)

» Detrimental effect of disinfectants on fertility
(Heuwieser et al. 2000)

W) Universitat vetmeduni
¥ Ziirich™ vienna
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Introduction

= Modified Astrém treatment: intrauterine treatment with
cephapirin
= Poor scientific evidence of the benefit of this
treatment strategy

» Objective of the study:

= To evaluate the effect of this modified Astrom treatment in
cows with mild CE at Al on pregnhancy rates

Universitat vetmeduni
eiby Zirich™ vienna

Materials & Methods

= Study animals
= 341 dairy cows previously enrolled
in an Ovsynch programm

= Metricheck examination at Al
= Assessment of uterine discharge

Universitat vetmeduni @
& Zirich™ vienna
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Materials & Methods

Metricheck examination at Al

N\

Healthy (n = 112) mild CE (n = 211)
healthy comparison control treatment
group group group
(HE; n=112) (CON; n=103) (CEP; n=108)

Intrauterine cephapirin

administration 6h after Al

U universitit vetmedun
Ziirich vienna

Materials & Methods

= Bacteriological examination
= Uterine sampling with the Cytobrush technique (n = 62)

NI

= Cultivation of bacteria

+ |dentification by Matrix-Assisted Laser Desorption/lonization-
Time of Flight (MALDI-TOF)

vetmeduni
vienna

23



Results - pregnancy diagnosis

80
2 c
3 %0 57 9625
5 b ' BDHE
£ 40 438 5CON
g ESLE - = /CEP
o 31.1 31.8
R 20 —
0
Inseminated cows: 112 103 108 66 64 63 107 96 97
1st Al 2nd Al 1st and 2nd Al
cumulated
Universitat Vi "
D M @

Results — Bacteriological examination

100%

90%

80%

70%

60%

50%

40%

Percentage of isolates

30%

20%

10%

0%

Universitat
Ziirich™

= Staphylococcus .
n = 234 isolates
m Bacillus

= Corynebacterium

= Lysinibacillus

= Brevibacterium

u Streptococcus

= Micrococcus

= Pseudomonas

H Lactococcus

= Escherichia

= Arthrobacter

m others (<2.0%)

vetmeduni
Tenng @)
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Discussion

® No beneficial effects of cephapirin treatment on fertility
after first Al, but after the second Al after treatment

» Hypothesis: Time between treatment and arrival of the
fertilized oocyte was not sufficient to regenerate inflamed
endometrium

= Pathogenic bacteria are not responsible for mild CE at Al

» Future studies: Comparison of uterine bacterial flora
between healthy cows and cows with mild CE at Al

A™ Universitat vetmed
5/ Ziirich™ vien

=
-

I
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Timing of artificial insemination using fresh
or frozen semen after automated activity
monitoring of estrus in lactating dairy cows

S Borchardt, C Tippenhauer, A Madureira, R Cerri, JL
Plenio, W Heuwieser

Clinic of Animal Reproduction
Freie Universitdt Berlin

‘ R
FRE. T &

T,
STE 12
L Freie Universitat (JA“) Berlin

E
Verna

| @\‘

¥ )
R
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Foundation of the AM/PM rule

Conception Rate in Dairy Cattle
by Artificial Insemination at
Various Stages of Estrus

12 h e

Trimberger and Davis (1943)

LINCOLN. NEBRASKA
APRIL, 184

Timing of AL is a compromise

Activity 28+5h Ovulation
@
Optim
on
Fertilization rate | Fertilization rate 1
Embryo quality 1 Embryo quality |
. Sperm
Life span of Seljc‘rionl
semen

Age of oocyte

Dalton et al. (2001)



Optimum timing of AI?

Activity 29+8h Ovulation

Valenza et al.
(2012)

Difference between fresh and frozen semen using

timed AI
0 o
Fresh Frozen

+8 yA

Borchardt et al.
(2017)
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Objective of this study

What is the optimum timing of AT using activity

monitoring?
( o
. 2

avg. 700 cows (400 - 1 200)

28



We focused on activity

change...

) Gmmm Maximum
&

<

c
<

Q .

>\)0
z Onset (2 35)mm)
+ ¢ Stop (< 35)
) I

0

Duration

We focused on activity
change...

[y
=]
(=)

=

Interval

Activity change

(=]

29



Statistical Analysis

7 farms
4 600 cows

GENLINMIXED
Primary outcome
P/AI

30



Average duration of high Activity..15 h

1000

800

: I‘ll
lllII III__

02 4 6 8101214161820222426 > =

N
o
o

Frequency, n

n
o
o

o

28 H ¢
Duration, h

Only Half of cows showed maximum
estrus intensity

3000
2500
o
< 2000 13 % oYX4
Q o
S 1500 s
o
34
% 1000
500
0 COCCL LT U
OO OO OO O O O
MVV’LOLO\D\OI\I\QCDO\O\Q

Peak of activity change
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Estrus intensity ~ Fertility

40 32 36
. 25 %o
) %
g 20
10
0

Low: Medium High
(35-80) (81-99)  (100)

Fresh semen = Frozen semen

40 o
32 % 29 %

30

P/AI, %

20

10

Fresh Frozen
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Time between onset of estrus and
AI.avg. 14h

1400

1200
o I I I

24t00h 1to6h 71t012h 13to18 h 19 t0 24 h 25 10 48 h
Interval onset of estrus to AIL, h

Frequency, n
[y
n o ® O
O © © © 9
o O S & &

Optimum timing of AL..13 to 24 h after
onset of estrus

40 36
3 26% . o |

-24t00 1tfo6h 7to12h 131018 19 to 24 25 1o 48
h h h h

Interval onset of estrus to AL, h
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No interaction of timing of AT and Type of semen
40
35 Fresh
0 _ﬂ
225 Frozen
H20

a 15
10

241t00h 1tobh 7to12h 13to18h 19to24h 25to48h
Interval onset of estrus to AL, h

Conclusions

* No difference between fresh and
frozen semen

« Optimum timing of AIL..13 to 24 hours
after passing the AT

* High intensity estrus was favorable for
P/AT
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