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Practical disease control
in dairy herds- Making sure all
three legs of the stool are
standing

Chris Chase
Department of Veterinary and Biomedical
Sciences
South Dakota State University
Brookings SD

o

Bovine Immunology Book
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IMMUNITY

vaccinology come alive

Readmy book online

https://bovineimmunity.hipra.com

Credits

Slides

e Kuby Immunology

® |mmunobiology, 8th edition

® David Topham, University of Rochester

Movies/Animations
® |mmunobiology, 8th edition

Topics
Overview-Disease Prevention
What? Types of vaccines and pathogens/immunogens
When? do we vaccinate- age and stressors

How?- Route and Good Nutritional Plane
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Homeostasis & the Immune System

Homeostasis is the process by which a the animal H :
omeostasis

maintains a stable, healthy internal environment. .

The immune system is part of the overall process
of maintaining homeostasis.

The immune system identifies and attacks harmful
invasive biological entities called pathogens.
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Microbes and Regulating Body Systems
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Microbiome- Different Organ Systems
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Take Aways

® Microbiome needs to be managed and not upset-
diet, dehydration, intakes

® Pre- and Probiotics- where do they fit in?

Take Home: A Healthy Gut is a
Necessity- What About Probiotic
and Prebiotics?

® Bacterial cultures, Yeast, cell wall products are
good for gut health

® Problem: how do we measure it

® Do we need them all the time? No- times of stress

Stress

© Stress is anything that reduces immune
response capability

© Adaptation to intensive production is
stressful

® Anything that improves adaptation will reduce
costs and improve production

© The reason that this condition is seen more in
intensive operations rather than extensive

Stressors and Cows
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Stress and Dysbiosis
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Leaky Gut

® Leaky gut explains the negative consequences of
heat stress and off-feed events (all farm animals)

| Feed Restriction ‘ | Transition Period , | Heat Stress I ‘ Hind Gut Acidosis |

International Symposium on Dairy Cattle
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Inflammatory Response

— Prostaglandins — Fever

(via pituitary)
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Corticosteroids.
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) How do | Design a Vaccine Control Program?
Inflammatory Cytokines

® Increase Sickness Behavior-listlessness
® Decrease feed intake- Inappetence-
® Increase body temperature sweats

® Decreased feed conversion

® Decrease gain

Considerations
® Decrease milk production

® Increased Mastitis

® Increased Metritis

® Increased BRD

30
Goal of Vaccination is to Immunize 1009, Guarantee-
(Immunization versus VaCCination) Blologlcal |y | m pOSS| ble
‘ Vaccination: The act of administering | ® In most cases we hope that 70-80% respond and
a vaccine. J are protected

® |nany herd, cattle or human, 100% of the

" Immunization: An appropriate immune ‘ ! )
vaccinates will not be protected

response following vaccine administration
_that provides protection from disease. e With most viruses that is good enough.

*There is a big difference between these two acts. e Herd Immunity
*Controlling environmental, pathogen and host
factors will influence how many vaccinates truly
become immunized.
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Immune Responses

1t Line of Defense

*Barriers

Invasion Skin & Mucous membranes and secretions
r & infection Barrier, rapidly regenerating surfaces, peristaltic

movement, lysozyme, sebaceous/mucous
secretions, stomach acid, commensal organisms

Barriers

2nd |ine of Defense
Humoral and Cellular Components
Cellular, cytokine and protein defenses

Interferons, defensins, chemokines, cytokines
(pro-inflammatory and T stimulatory),
complement proteins, TLRs, phagocytosis,
NK cells

Innate immunity

Inflammation

Adaptive immunity 3rd Line of Defense

&

Humoral and Cellular Components
Cellular and humoral defenses
Antibodies, cytokines, chemokines,

T helper cells, cytotoxic T cells

Herd Immunity

* How do you achieve Herd Immunity?
» Vaccination
» Exposure

&
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DISEASE AND RESISTANCE

Vaccination
administered
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Level Of Disease Resistance
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Herd Immunity Thresholds for

: . Selected Bovine Vaccine-
Basic reproduction number Preventable Diseases

Disease R, Herd Immunity peedd to
BVDV PI o >95%
R =2 BRSV-naive 36.5¢ 959
0~ BHV-1-naive 320 75.86%
BVDV-Transient 0.25"-3.4# 70-80%
BRSV-endemic 114+ 50-60%
BHV-1-latency 0.5 0%
CovID19 23 60-66%

§ = ange, M, Guelbenzu-Gonzalo, M., Meunier, N
.*" i? SoUTH DAXOTA
~-'. { SraTe Universiry

=
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Ro- and Vaccination What?

[T

- Types of vaccines and
pathogens/immunogens
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Types of Vaccines

v Killed or inactivated

v Modified-live or attenuated

el

41

INACTIVATED (KILLED) VACCINES

»
|

Inactivate
*physical treatment
«chemical treatment

Fixed Antigenic Mass

42

MODIFIED-LIVE VACCINES

¥

Virus must multiply to generate antigenic mass
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Vaccine Response in the Well-Protected Animal

Lymphatic circulatio,

Venule
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MLV Inactivated Control
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What to Vaccinate with?

® |n general, viral vaccine responses are better

® Many bacteria are endemic (Histophilus somni,
Mannheimia. hemolytica, Pasteurella. multicida,
Moraxella spp., Mycoplasma bovis, Salmonella
typhimurium, Clostridium perfringens)

Saurs DakoTa —
Srare Ustvzastrr. —_— - fem—
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What About Bacterins in
Cattle?

e Site specific- Only if you have problem- many of
these management related (nutrition, sanitation,
environment)- efficacy is variable

e Clostridials
® Respiratory Pathogens
® Leptospira

® Salmonella

Mastitis Vaccines

49

What About Bacterins in
Cattle?- Endotoxin Stacking

® Endotoxin Stacking and Vaccines (ranked most reactive to
least reactive)

e E.coli Mastitis vaccines

® Pinkeye (Moraxella bovis)- Whole cell LOS very reactive
Histophilus somnus Whole cell LOS very reactive
Salmonella-Whole cell LPS

Scour vaccines E.coli-Whole cell LPS

Mannheimia hemolytica- Whole cell LPS

Pasteurella multicida

® Subunit vaccines- no issues, leukotoxin, fimbriae, OMP

® Leptospira DOES NOT contribute to ENDOTOXIN STACKING-
leptospiral LPS does not have potent endotoxigenic properties

If need to use more than one- administer on other side of the

When?

Do we vaccinate- age and
stressors

'ﬁ: Sourm Daxeta

EL" Srate Untvessiry

What is your recommended viral
vaccine protocol from birth to
mature heifer?

® 1-3 days old: Intranasal vaccine with IBR-BRSV

e 8-12 weeks old: Intranasal vaccine with BRSV
or MLV IBR-BVD-PI3-BRSV Heifers-LEPTO 5

® 4.5 months old: MLV IBR-BVD-PI3-BRSV-
Heifers-LEPTO 5

® 7-9 months old: MLV IBR-BVD-PI3-BRSV-
Heifers-LEPTO 5, must be 60 days prior to first
breeding

i-"'iz?? SouTs DAKGTA
[t ) Seame Uninvenstes
i
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How?

Route, Booster Timing, and
Good Nutritional Plane

Intranasal vs Parenteral

In face of maternal immunity- adjuvanted
parenteral

Mucosal immunity- Adjuvanted IgA

Colostral Antibody- It Is not IgA- It’s IgG-that comes
from the serum- parenteral vaccines

Reproductive viral vaccines- parenteral- prevent IBR
and BVDV viremia

Daxora

Timing and the Adaptive Immune Response-
Anamnestic Response

° response
to antigen A

1° response

Jlagnitude to antigen A

of specific
response

f 4 8 12 16 20 f 164 68 72 Days
A MLV or Alum 17-21dp g

Oil and Saponins 28-42d

Lymphocyte % Lymphocyte E Lymphocyte
prollferatlon ‘ apoptosis proliferatior

Vatine 38 (2020) 298 308

Cantants lists available st ScienceDirsct o
\/accine

# Vaccine N
ELSEVIER journal h 1sevi *,,

Protection against bovine respiratory syncytial virus in calves vaccinated )
with adjuvanted modified live vaccine administered in the face of L
maternal antibody

Elizabeth A. Kolb®, Robin E. Buterbaugh®, Caro! 1. Rinehart®, Douglas Ensley ", George A. Perry,
Karim W. .‘\bdelsilam Christopher C.L. Chase™*

“AT1 LLC. 801 1204 Ave, Brcokings. S0 57006, Unieed States
* Boskrimger Ingeiheim Animal Healh USA Inc. 2621 North Belt 1wy, SCjoseph. MO 54506, Urited States

R R i
Department f Food g, ) 57007, United States
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Summary

® Parenteral- challenge 72 days after vaccination
® Rapid virus clearance
® Good memory from parenteral vaccine

® Less lung lesions

* Role for secretory IgG respiratory and
reproductive disease

59

Immunity and Energy

® Immune system doesn’t get a free ride- energy

con

°® Mul

sumer

tiple demands on energy for the postpartum

cow
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Diet and Immune Response

Order of importance of nutrients
to immune system

® Energy

® Protein

® vitamin A, D

® vitamin E

® Copper, Zinc, Selenium
® IRON

Western Dairy Management Conference 53




Immune responses

Barriers .
. 1st Line of Defense
Invasion
/& infection Dehydration
2nd Line of Defense
Innate immunity Cellular and humoral defenses
+ interferon, cytokines (pro-inflammatory

phagocytosis, NK cells

\ Dehydration
Inflammation 3rd Line of Defense

Cellular and humoral defenses
Antibodies, cytokines, T helper cells,
cytotoxic T cells

Adaptive immunity

From David J. Topham, Introduction to Viral Immuno\egy:Pa"De hy dra

and T stimulatory), complement proteins,

Points to Ponder in Developing
Vaccination Schedules

® Vaccinate with What?

o What are the disease problems on the farm or
ranch?

® How Soon?

® |Immune Maturity
® Route- IN vs Parenteral

* How Often?
e Maternal Interference
® Active Interference

* What type of vaccine?
® MLV vs Inactivated
® [N vs Parenteral

Observations

® |n general we vaccinate cows and calves too much
and too soon

® On primary vaccination-if we vaccinate and we see
nothing, nothing happened

® |nterval for boosting needs to be 21 days or longer-
length depends on vaccine

Laws of Immunological
Common Sense for Cows
» Vaccination of dams 4-6 weeks prior to
calving improves colostral antibodies

» Vaccination of pregnant cows- two targets-
calf and cow

+ Vaccination of post-calving cow- wait at
least 3-4 weeks after calving
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Take Aways

® Avoid turning on pro-inflammatory response at
times of stress

® Vaccination
® Parturition
® Weaning
e Surgery

® Animals properly hydrated

® Can we modulate pro-inflammatory responses?

® Using NSAIDS-Timing- Need to give before
inflammation-

® Need modulate initial pro-inflammatory response

Harvey Dunn (1884-1952) Prairie is My Garden, South
Dakota Art Museum
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