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Homeostasis
FIR AT FTE(TS 2HESEE

& the Immune System

maintain health.

RS S IeE. 2R

g, Main “task” of the immune system is to

SN EZRIAERYITFE, Homeostasis is the process

by which the animal maintains a stable, healthy internal environment.

BT RS BRI NS FEAY—ER%> . The immune system is part of

the overall process of main

taining homeostasis.

FRAFRAHIE SR IRRIAHIE ENEEYISEIR, The immune system

identifies and attacks harm

pathogens.

ful invasive biological entities called
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IMMUNE RESPONSES

*F—E[h%k 15t Line of Defense
*BIE Barriers
NEBR KK % E Largest Immune Organ in the Body

BRk. $EIEFN 58 Skin & Mucous membranes and secretions
RS |, RIEEERIRR | 156, AEEE ISR/ WD , BB | A4
Barrier, rapidly regenerating surfaces, peristaltic movement

yme, sebaceous/mucous secretions, stomach acid, co
organisms

S ER% 27 Line of Defense

(% N4MBRRL S Humoral and Cellular Components

MRE , MRBEFANE R RPAETIE | Bt |, BUET IR (EsRFT
R , *MAER , TLRs , FEE(ER , NK4HiE

Cellular, cytokine and protein defenses

ﬁBﬁBaxriers

)\{% Invasion

/- QUL ginfection

FeRFBI=

+4 Innage immunity

Inflammation Interferons, defensins, chemokines, cytokines (pro—inflammatory and T
+ stimulatory), complement proteins, TLRs, phagocytosis, NK cells
v v
BN MR FE=1ERH%E3 Line of Defense
Adaptive—mmunity Humoral and Cellular Components{fi&FN4HBERL S

Cellular and humoral defenses
Antibodies, cytokines, chemokines,
T helper cells, cytotoxic T cells
SRRRFNUR AL
HIEEF |, BHET , EEITHE | eSS HTHE
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Epithelium and Kill Zone
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Epithelium and Immune Function
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Commensals and their Induced Immune Changes
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Mucosal Immunity
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T B IRAE 224t Common Mucosal Immune System
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DaEZF
Hygiene hypothesis

o MEVIFIISRNREXTHE) LINREEBEKREE The presence of microorganisms

and allergens is essential for immune development of the neonate

o BEEMZEMEIREEE Essential gut and respiratory health
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Microbiota (Microflora)

o ERNMARFSA LRI EDSE S —IFERFENNMNEFINMA(EIE D) The
collection of organisms found in and on our body— very location

specific and individual specific (genetic component).

EEMERRZHFNR , SHENRIRMEEMEMIERE(ERRXK
Gastrointestinal microbiota is the most diverse and has the largest

interaction both with mucosa and ingesta-—

“superorganism” .
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Commensal Organisms

10V4FhaY)——BEZ4EY). HHEFIHEE 104 organi sms—eukarya, archae and bacteria
o 10RAEAERME/MI-EE AR TARESAIE10/E 102 commensal bacteria/ml- 10X

higher than the combined somatic and stem cells in man.

B4 AN RE A B EKAEE Comnensals are essential for immune development.

HF i EAEEAEAIEZNE Composition of commensal bacteria influenced by the

host immune status.
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Commensal Bacteria
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FIGURE 10 | Earfy-life nutrition interventions improved growth performance and intestinal health via the gut microbiota in piglets: a possible mechanism.

Luo, C., Xia, B., Zhong, R., Shen, D., Li, J., Chen, L., Zhang, H., 2022. Early—
Life Nutrition Interventions Improved Growth Performance and Intestinal Health
ia the Gut Mic;gbiota in Piglets. Frpntiers Nutritio
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Microbes and Regulating Innate Immunity—Happy Gut
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Microbes and Regulating Innate Immunity—Happy Gut Happy Calf
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Commensal Bacteria—Inhibit proinflammatory responses

HAFHRAED
O . S ] Commensal and

pathogenic microorganisms
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Nature Reviews | Immunology
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Commensals and their Induced Immune Changes
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Current Opinicn in Microbiology
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Microflora, Diet and Stress

°* EFRMUNERERY , BERIFHEY

Nutrition isn’ t just feeding the “animal” it is also feeding the “microbes” .
° VRYEF*

Production of vitamins.

° FEESHYHE-EINERAITN S

More efficient bacteria— increase opportunity for obesity.




SDSuU

s sszo—t Genetics and
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Fﬁﬁ*ﬂﬁ Disease and
[R{R RS pathogen exposure

RN EHIEZ=
Factors Affecting
Immune Response

ted from Zeineldin M, Lowe J, Aldridge B. Con

ibution of the Mucosal Microbiota to Bovine Respira
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Documented Causes of Increased Intestinal Permeability ( “leaky gut” )
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Feed Restriction \ / Distant Inflammation

WmiRELeaky
Gut
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Psychological Stress NN\“N
raWeaning

k%%gﬁ@iLarge Intestine INFHEIS ESEIS Small Intestine Bacteria

Protein Fermentation Overgrowth

Baumgard L, International Symposium on Dairy Cattle Nutrition, Wageningen NL October 26, 2017
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Marchiando AM, et al. 2010.
Annu. Rev. Pathol. Mech. Dis. 5:119—44
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Gut—-Lung Inflammatory Axis
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Figure 2. Diagram of gut barrier and mesenteric lymphatic system.
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Ma Y., Yang, X., Chatterjee, V., Wu, M., Yuan S.Y., 2020. The Gut-Lun
ic Inflammation: Role of Mes
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Gut—-Lung Inflammatory Axis
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Gut injury
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Figure 3. Mechanistic diagram of mesenteric lymph inducing lung injury.

Ma, Y., Yang, X., Chatterjee, V., Wu, M., Yuan, S.Y., 2020. The Gut-Lung
Axis in Systemic Inflammation: Role of Mesenteric



RMEM M Inflammatory Response
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RMEM M Inflammatory Response

BIFIRRE B
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Not Enough of A Good Thing

B Immune ResponseBBIBRM

7K3ELEVEL

B Disease Challengef&imiaZE
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Too Much of A Good Thing
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[nflammatory Response

What Does Stress Do to Neutrophil Motility and Phagocytosis?
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Neutrophil Chemotaxis and Phagocytosis
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Uncontrolled Inflammatory Response

Neutrophil Fungal Killing H{ERIZHARERAER

What does pro—inflammatory response do to Neutrophil
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Neutrophils—Blowing Up
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Overactive Inflammatory Response
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Figure 2-8 Immunobiology, 6/e. (© Garland Science 2005)
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Tissue Damage—Overactive Immune System
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Macrophages are the Immune System’ s Eyes and First Responder

Stress R

Proinflammatory {7z
Response
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Activated Macrophages Recruit and Activate Neutrophils as First Responder in Response to Pathogens
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Macrophage effector mechanisms against extracellular pathogens
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Inflammatory Response—Epithelial Cells

Microbes and
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Marchiando AM, et al. 2010.
Annu. Rev. Pathol. Mech. Dis. 5:119—-44
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Cytokine Storm

o =B High Temps— 104°-106°F

® ﬂ?u&, \gﬁﬁﬁ Respiratory Disease-—
® %\'&HFELIEIJ‘E Acute Lung Injury

o ,‘—%'Jril]?ﬂ&,?\éﬁé,%é& Acute Respiratory Disease Syndrome

o Is BRSV??? B4R ESIEFENG ?

Is Vaccination or Aspirin the Answer? ﬁ’i;j&ﬂ%%;‘éﬁ%‘fﬁ%ﬂﬁjﬁ
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Inflammation And Body Condition
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AN - B -1a0EEDEl Brain—Gut—-Microbiota axis
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Inflammation and Obesity—Overconditioned Weaned plgs, Finishing Hogs, Sows Pre— & Post—farrowing-—
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Inflammation and Obesity

° =X = e e === 27 S N S 55

Genetics—Negative Impact of Production and Carcass Traits on Health

° RIERE—BEIRRE

Inflammatory phenotype— Macrophages
o fiziikEESEME LIRS

Pulmonary Hypertension and Chronic Heart Failure




ANHEERE
Additive Effect of Heat Stress

Alterations of
oxidative stress
and tight junction

tmatonan| | OFOFF 2 OF The cellular and molecular
barier fucyon T = |lunderpinnings of leaky gut

A‘ Emeﬂeﬁs Pathogens, toxins, Intestinal
yroter 300 e ans RIS, HFHE

Modulation of the innate immune system
Pm-lnﬂammatorﬂ T [Aml-lnﬂammatorv

Anti-oxidative defense
Suppression of systemic inflammation
| Immunchomeostasis |

Macrophage recruitment & accumulation
Phagocytosis

Heat stress directly impairs gut integrity and recruits distinct immune cell populations into the bovine intestine
Franziska Koch, Ulrike Thom, Elke Albrecht, Rosemarie Weikard, Wietje Nolte, Bjérn Kuhla, Christa Kuehn
Proceedings of the National Academy of Sciences May 2019, 116 (21) 10333-
10338; DOI: 10.1073/pnas.1820130116
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Activation of NF-KB Pathway
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Inflammation and Effect on Production Parameters

® Increase Sickness Behavior-listlessness o NIRRT /- ToraF T~
® Decrease feed intake— Inappetence-— « DX BE-BEAR
® Jncrease body temperature sweats o IEINNETF

® Decreased feed conversion o TRV ERBET

® Decrease gain o [FGIEE

® Decrease milk production o W FIEE

® Increased Mastitis « FLERKIEIN

® Increased Metritis « EINFERX

Increa}sed_ PRD « PRDIE/0




Inflammation and Disease—Maintain Homeostasis—Steady State

B Immune Response BBRK

7K3E LEVEL

B Disease Challenge ez

BJE TIME




INGG — RIEFE TSN
Summary—Inflammation Balancing Act

Just enough to prevent/control disease [ELATAFG/32=HE%
Too much of a good thing— immune pathology RIZISE—RAEIFIES
Too little response— pathogen wins RIERMN A/ SR IRIR I

Immune response is not always a good thing BIERMNHARE—(FIFE

Maintain homeostasis ZEFfRa

ST BIE Z 48 INNATE IMMUNE SYSTEM
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(EEEZE RV - E R E TTEARE ?
A Healthy Gut i1s a Necessity—-What About Probiotic and

Prebiotics?

o WEIETY). BE. MpETR. SloYNpEREGS

g= I

Bacterial cultures, Yeast, cell wall products, Egg IgY are good for gut health
o [AJRR : qN{ANFL

Problem: how do we measure it

° FE—EHFEAE ? A=2-MarIETfx

Do we need them all the time? No— times of stress
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HERIESAETT - (EFIHIR ?

ic and Prebiotics—Modes of Action?

ﬁ

Probio

R KT BEEZ

Clostridium consortium
Segmented filamentous bacteria Bacteroides fragilis

e e R
’ , & l4 b
SCFAs
5}

Diet & Microbiota
Enterocytes = >N< Metabolites REGIIly REGIIB

| o < e
AVTHTICEVEE, STOVITIVYY.{/YTRVVIN, AVVETVNLS, \VIRVUSINE, TVFIONCS, TTTACHIE CAPvOucIne fTTmomvayy Ty Yoy '.mfﬂnr NVTICHRTS, TVREIVESNCTVERRTIRS (VIRUTREY STVRRCHILT. YTy
| ()

“ ‘ | ! [
0000 0000 @00 0

3B RMNELRAR
Type 3 Innate lymphoid cell

Suppress excessive st RS K R

Immune response

Tu17 cell
Tyl cell
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Barriers F[E

Invasion

EUNIREZC

& infection

Innate immunity 3o KBE
+‘k

I\» RAE Inf

| ammation

Adaptive immunity 1ENIERS

SDhSsuU

From David J. Topham, Introduction to Viral Immunology:Part |

1:/_]\ Two Targets

It Line of Defensesdz—i&fh%L
Barriers [FfE
mucous, tears, gastric pf,

saliva, skin, AMP #4HE. HRH.
Bsph. E&. Kk AMP
Strength JJ5&

2nd [ine of DefenseZ® s _Efh%k

Cellular and humoral defenses
HpRINR R
interferon, cytokines (pro-inflammatory and

T stimulatory), complement proteins,
phagocytosis, NK cells

THE. FERF (1ELAF. TEGEZRF). #
HEH. &IE. NKAE

Minimize
3rd Line of DefensefE=jiEphsk
Cellular and humoral defensesZAfE{ANRFRIE
Antibodies, cytokines, T helper cells,
cytotoxic T cells Fi/&. ZfEEF #EE)TAE
L T
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Summary

® Homeostasis fax

® Mucosa and Immunity ¥&§iRFOEIE
® Microbiome— Happy? TMEH-REK ?
® Leaky Gut IBRIE

® Cytokine Storm ZHiBEFX 2

® Role of Probiotics and Prebiotics TmEEFITTETTIERE
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Take Aways

YRR | AL - BIR. R BA

1,

Il'r

° FEE]

intakes

Microbiome needs to be managed and not upset— diet, dehydration,

AVa
./\
JIT1L

Pre— and Probiotics— where do they fit in with homeostasis?

ErrilmER - BlIEASEN R FE ?




Harvey Dunn (1884-1952) Prairie is My Garden,
South Dakota Art Museum
Ia4E+1E(1884-1952) , AEIFRRHKAIE
FIARMEMN ZARIEHIE
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ATy FlEERIOVAERARAR | PEEMOLDSEw e | hEEd
hr: REREHOWS | EEBRAEWREARAR | BB ERAEVBHERA R A E

THE END

www.asaschina.org





