Claire Wathes
Claire Wathes joined the Royal Veterinary College as Professor of Veterinary

Reproduction in 1994, having worked previously at the Babraham Institute,
Cambridge and the University of Bristol. Her main research focus is on farm
animal reproduction, in particular the causes of infertility in dairy cows: this

has led her to study calf growth and development alongside cow nutrition,

health and genetics to help understand the contributions these factors all
make to successful breeding. She has published over 175 primary research
papers and over 50 reviews. She was awarded the Research Medal of the
Royal Agricultural Society of England in 2006 and the Marshall Medal of the
Society for Reproduction and Fertility in 2015.
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Effects of early diet on plasma IGF-I concentrations
n=75 heifers split into 3 groups at birth, each fed a different diet for 6 weeks
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IGF1 and growth rate in dairy heifers
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Replacement heifers with a delayed AFC are
already distinguishable by 1 month of agel!
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Falkenberg et al. (2008) Relationship between
IGF1 and reproductive performance

IGF1 AUC ng/ml# <1975 1985-2395 2396-2840 >2840
n 104 105 104 104
Days to 1t Al 79+21 75+19 77+18 72+19
Days open 117+442 106+38>  101+37°  98+39P
ItAl 28%2 31%2 399%® 44%P
Pregnancy rate 59%? 67%P 74%¢ 80%°

# Composite IGF1 measured at days 1,4,10, 20 and 40 postpartum
Animals split into 4 quartiles based on IGF1 AUC
a<b<a P<0.05

Falkenberg et al. (2008) JDS 91: 3862-3868
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Postpartum IGF1 and culling

Falkenberg et al. (2008) JDS 91: 3862-3868

 The proportion of cows culled decreased from the first to
the fourth quartile of IGF1 AUC from d1-40 pp: 37%,
27%, 21%, 19%

Lyons et al. (2014) Vet Rec. June 28

« Case control study of cows recruited with LDA.
Irrespective of LDA status, the mean IGF1 at recruitment
was the only measured parameter associated with
subsequent risk of culling: culled 11.7 ng/ml, not culled
23.5 ng/ml P=0.005.

TS Experimental approach
=Multiparous cows, previous yield 6500 kg
=Pre-calving all fed same diet

Post calving:

=Mild NEB ad lib grass silage, 8 kg/d dairy
concentrate, milked x1 daily, n=6

=Severe NEB 25 kg/d grass silage, 4 kg/d
dairy concentrate, milked x 3 daily, n=6

=All animals killed at start of 1%t follicular
wave after calving, approx 14 d postpartum
[ .
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Effect of treatment on EB status and
circulating IGF-I in postpartum dairy cows
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Severe negative energy balance: o,
ghalinary

o Reduced hepatic glycogen, L.
o Increased hepatic triglyceride accumulation
o Elevated acute phase proteins

mild NEB severe NEB

Fenwick et al. (2008) DAE 34:31.
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IGF system in the bovine ovary Qe
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Top up-regulated genes in endometrium Oz Sollege ..
according to NEB status Endometrial
Fold IGF-1
Gene Symbol Change | Gene Title expression
MMP1 28.8 | matrix { 1
MMP3 14.0 | matrix melallupeplldase 3 (stromelysin 1)
MMP13 9.4 | matrix 13 3)
510088 9.4 | 5100 calcium binding protein A8
510089 8.3 | 5100 calcium binding protein A9
S100A12 8.2 | 5100 calcium binding protein A12
CXCL5 14.8 | chemokine (C-X-C motif) ligand 5
BLA-DQB 11.3 | MHC class Il antigen 7 IGF-I RNAi d di
IL-1R 8.3 | IL-1 receptor H . om s reducedin
8 uteri of cows in SNEB
[%:] 8.1 | interleukin 8 = 0.20
IL8RB 6.4 | interleukin 8 receptor, beta 2
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. Eduardo S. Ribeiro et al. Biol Reprod 2014;90:10 A
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350 mg bST day 0 (S-bST) or days 0 and d14 (T-bST)

Z U-wmw Lonckn RS Robinson et al. (2000) J. Endocrinol. 165: 231-243
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Ribeiro et al. (2014) Effect of bST on fertility
I T i i G
245 244

Herd A (n)

Jersey % pregnant d 31 33 41 0.06

8,300 kg/cow % pregnant d 66 25 5] 0.02
% calved 24 34 0.01

Herd B (n) 255 246

Holstein x Jersey x SR % pregnant d 31 39 47 0.26

9,000 kg/cow % pregnant d 66 36 42 0.29
% calved 30 35 0.34

Synchronised 2 x Estrumate 14 days apart. Al at estrus.
2x 325 mg BST days 0 and 14.

Ribeiro et al. JDS (2014) 90:1-12

Summary of effects of metabolic hormones on the
ovary and reproductive tract

Follicle i i Corpus luteum
Circulating
IGF-1 and
Synergise with FSH i i
insulin Synergise with LH
Stimulate oestradiol. Stimulate progesterone.
This promotes follicle This acts on tract to
and oocyte growth, promote embryo
oestrous behaviour growth and
and ovulation development
Tract

Act on secretory epithelia

Enhance embryo growth
and reduce embryo loss

<Ly

Association between growth hormone receptor Alul polymorphism and
fertility of Holstein cows

~—8—GHR Alul (+/+) —8— GHR Alul(+/-) —4—= GHR Alul (-/-)

A. Schneider, M.N.
Corréa, W.R.
P=0.03 Butler (2013)
Theriogenology, 80,
1061-1066

100 150 200
Days postpartum

Comparison of somatotrophic axis between
Fert+ and Fert- Holstein cows

Blood samples and liver biopsy taken at -20,+2, +58, +145 and +245 d pp.
Fert+, n=11, Fert-, n=12

Differences

Similarities

* Fert+: >circulating IGF1 . Milk vi

post- but not pre-calving Milk yield
* Fert-: >GHR,,, hepatic * BCS

mMRNA pre-calving * Circulating insulin
* Fert-:>IGFBP-2,-4,-5and -6| |, . .

hepatic mRNA throughout. Hepatic expression of mRNA

for IGF1, GHR1A, IGFBP3, AlS,

STAT5B, JAK2 or SOCS3

Cummins et al. 2012) JDS 95: 3711-3721

Summary of metabolic traits associated
with long calving to conception intervals

Time relative to MP cows PP heifers
calving
-1 week High leptin, Low | High BCS,
NEFA, Low urea High urea
+2 weeks Low IGF-I,
High PMY
+7 weeks High urea, High urea,
High PMY BCS loss
DC Wathes et al. (2007). Dom Anim. Endocrinol 33:203-225 O Royal
DC Wathes et al. (2007) JDS 90:1310-1325. Veterinary

oz Collese
iversrof Lorcon

Uiveray o Lorson

Metabolic traits associated with failure
to conceive

Week Pregnant FTC P
MP IGF-1 -1 70+£3 54+6 0.03
Urea -1 49+02 3.9+05 0.07
Urea +7 5.0+0.2 3.7+05 0.02
PP Urea -1 43+0.2 52+04 0.07

DC Wathes et al. (2007). Dom Anim. Endocrinol 33:203-225
DC Wathes et al. (2007) JDS 90:1310-1325.

—

WAGENINGE N [FGHE

Universiteit Utrecht

Real People. Real Science. Real Results.

BALCHEM <@ Diamond V Ca'@ll




International Dairy Nutrition Symposium, Wageningen, 22 October 2015
"Dairy Cow Nutrition and Animal Health"

Claire Wathes - GH and IGF1 uncoupling; consequences and management

. 3 Pre-calving —
Management of GHR-IGF uncoupling b BCS too low or too high
° Genotype Diet/Infection/Inflammation/Age
* Pre-calving BCS/diet 1
¢ Disease management Early post partum period —
Liver damage; uterine infection; reduced appetite
f:':h’“R":_A) ) | GHR protein | [ 1GFL mRNA “%’:{"a“”g 1 \
epatic;
1B, 1C (adipose) e ] Poor energy balance status ~ 4==) Compromised immune system
nsulin/insulin
\ resistance
BCS \
Catecholami ?
Opom o ey o
E Coirmmary Age/growth Reduced fertility via effects on S o nary
et regulation ovary and reproductive tract [ College |
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