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BVD = Bovine Viral Diarrhea

® a “family of viruses”, many different strains
©® Reproductive symptoms:
@ Dependent on dam’s stage of gestation when infected:
® Early embryonic death; low conception rates
® Persistently infected calves
® Birth defects, stunted calves
® Congenitally infected calves
© Prevalence 15.74% worldwide
® <1% in the United States
® Atleast 1 Plin5 of 30 herds tested
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Infectious Bovine Rhinotracheitis:
“Red Nose,” IBR

® Agent = herpesvirus; may lay latent within the animal
® Symptoms
@ Late term (5th-9th month) abortion

@ Also causes respiratory symptoms, ocular symptoms,
vaginitis

© Killed Vaccines dogma
@ Better antibody-mediated immunity (bacterial
infections)

@® Need more frequent boosters

@® Safer
IEXAS ASM TExAS ASM
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Vaccination for IBR and BVD
reproductive infections

® Combined with Vibrio + Lepto

© 30 days prior to breeding

© Modified Live Vaccines dogma

® Better cell-mediated immunity (viral infections) >
Booster requirements more flexible

@ Live virus — handling and safety

® @®
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and the ovary?
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Virus induced damage to CL

« Miller and Van der Maaten, 1986

¢ IBRgiven
7-28d post breeding

+ ClLdamage
* Lesions

* Immune cell invasion
* Macrophages
* Lymphocytes
* Plasma cells

* Virus not isolated but

antigen detected . ) Aum ASM
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Ovarian damage by vaccinations

« Smith et al., 1990

* Heifers vaccinated with a
commerecial IBR virus vaccine ||

* Ovaries collected 9d later
* Necrotic oophoritis
* Ovarian tissue necrosis
* Hemorrhage

* Mononuclear
lymphocyte invasion

Smith et al,, 1990; Am J Res (51) 969-72
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| Cotte:2 days from preantral to preovulatory size
90 days from activation to preovulatory

Effects on ovary
extend past 1
estrus cycle
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MLV in well vaccinated cows MLV vs. Inactivated
Heifers (n = 295) were vaccinated with a MLV (CEVAX-8) vaccine either 30 d or 9 100
d prior to the start of the Al breeding program. 3
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Adverse Effects of MLV IBR on Reproduction
— Naive Animals

1. Live IBR injected into 8 heifers d. 1 after estrus
@® Ovarian Necrosis in 7 (vandeazten & willer, 1985)
2. MLV IBR vaccine IV into 8 heifers d. 1 after estrus
@ CL and ovarian necrosis in 8 (vandermaaten, etal, 1085)
3. MLV IBR vaccine IV into 18 heifers d. 4 after 2" PGF
@ CL and ovarian necrosis, inflammation in 14 smin, etal, 1990)
4. MLV IBR vaccine IV — or control - into 19 heifers day of 2nd
PGF (Chiang, et al, 1990)
@ Vaccinated heifers 3/10 calved, Control heifers 9/9 calved
5. MLV IBR vaccine in 8 heifers d. 14 after breeding
@ |Infertility, embryonic death, return to estrus in 4 vier et al, 1989
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MLV in previously vaccinated cows

Animals (n = 799) vaccinated three times prior to breeding (Vista 5)
Second dose 90 d prior to peak breeding day
Third dose either 40 d or 3 d prior to peak breeding
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MLV (2x) vs. Control
100 Pregnancy Success-SDSU field trial
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Influence of Treatment on Pregnancy Success- Virginia herds
SDSU field trial
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Reasons Influence of Vaccination Interval on Pregnancy
Success-SDSU field trial
©® Arecent study - naive heifers vaccinated at the start of a 80 -
synchronization protocol with a MLV the Control animals housed 70
in the same pen seroconverted before the end of the study (Chase < 60
unpublished data). o
@ This indicates that when animals are vaccinated with a MLV, animals g 50
can shed the virus and impact animals that they are around. S 40
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Cattle: 42 days from preantral to
preovulatory size, 90 days from
activation to preovulatory
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Preantral follicle

Cumulus-oocyte complex *
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Corpus luteum histology

Inactivated

Epperson et al,, 2021
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Histology

Results

Large luteal cell number P <0.0001
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CORPUS LUTEUM APOPTOSIS

MLV
New CL

Percent apoptotic cells
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Cytokine Results
©® Subset of animals (n=44) and number of collection
days (d 2, 6, 12,18, 22)
© Analyzed for 15 cytokines

Cytokine Concentration (pg/mL) by treatment

Epperson et al., 2023
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Cytokine Results

Monocyte Chemoattractant Protein - 1(MCP-1)

Macrophage Inflammatory Protein -1 beta

Epperson et al., 2023
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Materials & methods

©® Buffy coat extraction for peripheral blood
mononuclear cells (PBMC)
@® CD8+ cytotoxic T-cells
@® CD4+ T-helper cells
@® CD25+ activated T-cells

@® CD14+ Antigen presenting cells (monocytes,
dendritic cells, macrophages)

@© CDB86+ activated antigen presenting cells, ,
@® CD335+ Natural killer cells L

- -

Blood collection
PBMC is:
= anubody i

Epperson et al., 2023

Flow cytoretry
analysis
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Leukocyte Changes after vaccination:
Days o -14
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Cytokine Changes after Vaccination:
Days o0 -14
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Season

Blaske et al., 2023
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Antibody production Leukocyte population
BVDV Antibody Concentration Changes IBR Antibody Concentration Changes in Change in Antigen Presenting Cell Change in Natural Killer Cell Population
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Changes over time

Change in Antigen Presenting Cells
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