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Calf health and Diarrhoea

Predominant causes of death in calves from Birth to 1 yr. of age.

i i DAFM All Island report 20207
ADiarrheal disease P

A 40% of mortality in Ireland dBmo baEE L Calthood Weanling
_ (birth to 1mo) (1fmo-5mo) (6mo — 1yr)
A Short and longterm economic _ , _
impacts GIT Infections: 26% Respiratory Respiratory
Imp Infections: 33% Infections: 40%
AImmediate and longerm impacts on systemicinfections: ~ GIT Infections: 14%  GIT Infections: 18%
animal welfare 21%
Respiratory Systemic Infections: Systemic Infections:
Infections: 10% 1% 12%

Lrish Department of Agriculture, Food and the Marine. 202%Is#dind Animal Disease Surveillance Report, 20:
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S Ruminant Microbiomes

Dysbiosis: loss of commensal microbes accompanied by proliferation of harmful patho

(Chase & Kaushik, 2019)
Other Factors:
Breed

° Calf Hindgut Microbiome e Disease severity

Composition

varies acros

farms

(Gomez et al., 2017)

Within farm: e

(Slanzoret al., 2022)

presence of o N P S, s 7®
. &~ - @ - ' e
dlarrhoe_e} affects Bacteria & Archaea .ﬁ- W A Protozoa & parasites
composition
(Z%gzm)ez et al., 201Blanzoret al., Viruses
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Objective

To examine the effect ablostrum sourcecalf breed
and health statuson the faecal microbiome of Jersey
and Holstein heifer calvesroughout the pre
weaning period.
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Animal Model

Calves

51 spring born Holstein (HO) and
colostrum from their dam (n
Health status: Diarrhoeic cal

were fed 8.5% of birth weight (bw) in
n = 23) within 2 hours of birth.

Weaning by
weight:
HO: ~85kg
JE: ~75kg

. ] " NG v v poiic cvnan =
Dam groomed calf for ~ 3 straw up to 3d, group 2nd feed-14d: whole milk 14d + milk replacer via
[ pens of 40 calves 3d ta via bucket with teat automated feeder

weaning
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Data Collection

Diarrhoealdisease
‘wClinical Assessment d21-22 (B) /wClinical Assessment

wSample collection: wClinical assessment wSample Cc_)llection:
Faeces (faecalscore of 23 to Faecesweight
qualify as diarrheic)
wSample Collection:
G Prediarrhoea | Faecesweight Wl Postdiarrhoea
d7 (A) d82 (C)

January 2022

Statistical analysis

SAS 9.4- PROC Mixed &
Univariate (Wilcoxon)

Faecal Sample Storage =

A At collection: Liquid Nitrogen,
Dry Ice

A Storage: -80° C /A Effects and interactions




Clinical Aéssessment(::

A
Day of Diseas€d21-22)
bredisease Faecabcores: Post
(d7) all Diarrheic:median 3 (23) disease
calves Healthy:median 0 (61) (d82): all
healthy calves
Rectal Temperature recovered

Elevated in diarrheic calves
(+0.3PC (SE 0.01); P<0.05)
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4]

Attachment of

Microbial_ DNA dual and lllumina ™ '
extraction sequencing DADA2 &
(Yu and Morrison, 2004) adapters SILVA
ch@ PCR lllumina
ZYMO RESEARCH amplificatio MiSeq
ZYMO DNA n of V4 (500
Reference Standard '€9ion 165 cycle V2
(DS) rRNA gene kit)
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Seqguencing results

A3 time points 4, B, andQ):

A 396 genera detected as significant Number of ASVs significantgsociated with

A 4,638 species Health Status across the preeaning period
A4 Phyla dominated: — A B C

A Firmicutes 71%

Genera

ABacteroidota 15% - 95% of R.A. 0 24 0

A Actinobacteria 5% Species 0 43 0

A Proteobacteria4%

_J

¢CKAa LINRP2SOG KIa NBOSAGSR TdzyRAy3I FTNRBY (i KfroglaneNainds braht agrgenenyNoa0100@2MRA T 2y Hnnn NBa St N.ﬁF“t Ayy29



— Temporal changes in beta diversity of the faecal
microbiome from birth to weanin(tezmmmmmn

Time Point 0.0001
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= At Disease Manifestation
Relative Abundance at Disease Manifestation (B)

Collinsella Peptostreptococcu Prevotella | Ligilactobacillus Prevotella_7
m Diarrheic lHeaIthy
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m— Progression of relative abundance overtime in diarrheic and healthy
calves

Unexpected: Relative abundance of known commensals is higher in diarrheic calves

Alloprevotella spp. Prevotella spp.
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Conclusions

A h -diversity increased with age

A Interaction betweertime*health was
significant

A Changes in relative abundance of
microbes duringliarrnoeal incidence
confirms microbiatlysbiosis

A Alloprevotelladominated diarrheic calves

A Has not been previously associated with
diarrhoea in calves
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