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ANATOMY AND PHYSIOLOGY
DEFINED

resplratory physmlo gy, renal physmlogy, and :
reproductive physiology




The Immune System

e Protects from infections such as

| Bacteria Bacteria
m \Viruses
.{5;

m Parasites
m Fungi
e Protects through
m |[nnate immunity
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Functions of Immunity

BODY DEFENSE

NORMAL

e IMMUNOPHYSIOLOGY
*Recognition

*Antibody production
*Cell mediated reactions

*Memory IMMUNOPATHOLOGY
ABNORMAL
IMMUNNE AUTOIMMUNE
HYPERSENSITIVITY
DEFICIENCY REACTIONS DISEASES

DISORDERS



[Toutn 120 net nazan Wik Mnpud MeUHMKOB TTPENOJIOKII, YTO OCHOBHOE
npeaonpeiesicHue UMMYHHAsl CUCTEMA - 3TO He «00pb0ay» ¢ He-s1, a CKopee
«l"apMoHU3aIUsg cCaMOCTHY.

VYyacTrie UMMYHHBIX KJIETOK B IOCTOSHHON OOpb0O€ X0341HA C UY>KEPOAHBIMU
areHTaMU SBJSCTCA JIMIIb OJJHUM U3 ACMEKTOB 00Jiee HIMPOKOr0 OMOJIOTHYECKOr0
npeaonpeaeTeHuss HUMMYHHOM CHCTEMbI, KOTOPOE OTBEYAET 32 KOHTPOJIb 3a
JTUHAMUYECKHUM CaMOOOCITY>KUBAaHHUEM, CaMOperapalifeii, CaMonoJroTOBKe 1
caMopeaar3alnu OpraHu3Ma U BEYHOE CaMOCOTTIACOBAHUE B YCIOBHAX MTOCTOSHHOTO
JIABJICHUS] OKPYKAIOIIEU CPEIbI.

Me4HuKOB npejicKazal CyleCTBOBAHUE U POJIb " (DU3NOIOTUYECKOTO BOCTIATICHUS ""HIIH
€CTECTBEHHBIN ayTouMMYHUTET. K coxkalieHuto, ero oJJuHOKUI rojloc B TO BpEMsI HE
OB yCHBIIIAH, U 3TO ObUIO TOJIBKO TOPa3/o MO3Ke, KOrJa ObUIM BhICKa3aHbl MOJOOHBIC
UJICH.

«I'unore3a onacHocTHy ManMHrep npeanoiaraeT, YTo MMMYyHHasi CUCTEMA HE
3aHUMACTCS TUCKPUMHUHAIIMEN U YOUIMCTBOM «4Y>KOT0», HO OHO HAMPAaBJICHO Ha
BBISIBJICHUE U OJIOKUPOBAHUE MOTEHIIMAIBLHON OMACHOCTH.

DTO MOXET CIIY>KHUTh OCHOBAaHUEM JIJIsl OObsICHEHHSI MHOTHUX paHee HeOObSICHUMBIX
SBJICHUM, TAKKUX KAK : MOCTOSHHOE MIPUCYTCTBUE OOMILHON «HOPMaIbHON
MUKPOOHOM (hJIOPHI.



Polly Matzinger (2002):
Any tissue’s injury

accompanied by the transitory
autoimmune reactions against
tissue antigens.

Itis physiological
response to the damage.
It provides:

a) Activation of the clearance
(from dying cells and debuy

b) Activation of the tissue
regenerative processes



B 1994 r. 1. MaTumnHrep Obina BbIABUHYTA
«TEopust oNacHOCTU» U NOSABUNCA TEPMUH
«aNCTpecc-accounmpoBaHHble
MonekyndapHbole nartepHbl» (QAMI) —
9HOOreHHble MOSEKYNbI, KOTOPbIE MPU
NHAEKLMN NN NHOM KITETOYHOM
aucTtpecce (Hanpumep, HapyLleHne
NOHHOro 6anaHca KNeTkn, HeEKpoTUYecKast
rmoenb COBCTBEHHbIX KNETOK) NnMbo
CUHTE3NPYIOTCSA BHOBb, NMIMOO NOABNSAOTCSA B
HeobbI4YHbIX hopmax.



Nature Reviews | Immunology



» Protective functions: liver protects the body
from foreign and dangerous materials by

- Phagocytic action. Liver contains many
phagocytic cells called Kupffer cells (remove

foreign materials from blood.

- Detoxification: involve esterification,
methylation, oxidation, reduction. Ammonia is
converted to urea.

» Circulatory functions: liver play a role in
immunologic defense, helps to regulate blood
volume.
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Kupffer Cells-
The rubbish collection service of the liver



Kupffer Cells.

« Kupffer cells are the resident tissue macrophage of the
liver. Located in the sinusoids.

« Large number of Kupffer cells are present in the liver:
80% of body’s resident tissue macrophages.

 Fully functional macrophage: can trigger inflammation
and act as antigen presenting cells.

01/05/07 DrR B Cope

26



Balance of maternal immune response in pregnancy

Pregnancy outcome

A

Poor Good

Maternal immune response in pregnancy

Intracellular Pathogen Extracellular
/ Th1 type Response / Th2 type \
IFN-y, TNF-8, IL-2 Cytokines| IL-4, IL-5, IL-6, IL-9, IL-10
Cell-mediated Immunity Humoral antibody

phagocyte dependent




Thi m]'.z Thl @ Th2

Normal Balance Autoimmune Disease

Cancer Immunomodulation



Meninges Subarachnoid space (CSF)
Mast cells T cells

Meningeal Macrophages B cells
Monocytes

Perivascular space Brain parenchyma

Mast cells Microglia
Perivascular macrophages Astrocytes
Neurones

Choroid plexus

T cells

Kolmer’s epiplexus cells
Dendritic cells




Cytokine modulation of brain function




Immune-to-Brain Communication
Activation of the Brain's Innate Immune System

Diffusion Transportation
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Hyperacute phase of ischemia Acute phase of ischemia Delayed phase of ischemia
(~ 6hr) (12~ 24 hr) (24 hr ~ )



Summary

Brain has constituent immune cells

— Have many homeostatic functions in addition
to traditional pathogen removal

Cross-talk between CNS and peripheral
Immune systems

Psychological stressors induce immune
responses and vice versa

Much work is needed to delineate role of
immune system in anxiety disorders



Lean adipose tissue

] Macrophage

’ Fibroblasts
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Lean Obese

/‘} Monocytes

ER stress

Hypoxia

ROS
$Free fatty acids
+vLeptin
4Adiponectin

Pro-inflammatory cytokines and

chemokKkines (TNF-a, IL-1p, MCP-1, ...)

Metaflammation
(local and systemic)

}
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Insulin resistance p-cell dysfunction




Lean adipose tissue

T Adiponectin

l Leptin

e £

»

Resident immune
cell population

T Increased

Positive energy balance

Obese adipose tissue

¢ Adiponectin Apoptotic adipocyte
T Leptin and crown-like
Pro-inflammatory cytokines structure
TNF-a,IL-18, IL-6 '
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Hypertrophic adipocytes ‘ . ‘.

Hypoxia

Chemoattractants Immune cell
MCP-1, MIF infiltration
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Lean with normal
metabolic function

« Inflammation
«» Metabolic control
« Vascular function

Blood vessel

Obese with mild
metabolic dysfunction

T Inflammation
4 Metabolic control
< Vascular function

M1 macrophage|

Adiponectin
SFRPS

Anti-inflammatory adipokines

Necrotic

Obese with full
metabolic dysfunction

11 Inflammation \
4l Metabolic control |
4 Vascular function ]

Crown-like l

structure

Pro-inflammatory adipokines

Lipocalin2  IL-18

ANGPTL2  CCL2
TNF CXCLS
IL-6 NAMPT

Nature Reviews | Immunology



Alzheimer disease Type 2 diabetes

Adipose iii:itf\ Pancreas
LL vt p-cell failure

Brain inflammation

\

Activation of cell stress pathways

\/

Neuronal insulin resistance

\

Synapse deterioration

\

Memory impairment

Peripheral inflammation

\

Activation of cell stress pathways

\

Peripheral insulin resistance

\

Overall health decline
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ELI-Test
Technology:

It is based on ability of the
Immune System to be
natural “Magic Mirror”
reflecting the health state
of individual; including the
beginning of any
pathology (future disease)
as well as the disease
presented now




TexHonorus 3J/1N-TecT —3TO COBOKYMHOCTb
ANArHOCTUYECKUX METOA0B, OCHOBAHHbIX Ha
OL,eHKax CbIBOPOTOYHOI O COAEePXKAHMUS
MHOXeCTBa MO/1eKy/1-MapKepoB
(ayToaHTUTEN), NO USMEHEHUAM KOTOPbIX
MOXHO CyAUTb 0 OPMUPOBAHUM NN HANNYNU
MaToONI0rMYeCKMX U3MEHEHNWN B T€X UM UHBIX
OopraHax Tejia Yyes0BeKa.



CMbIC1 METOAA COCTOUT B ONpeeneHnn YPOBHS ayTOAHTUTEN K TKAHAM
Pa3/INYHbBIX OPraHOB OpPraHM3Ma Ye/10Beka, YTO NO3BOJIAET YBUAETb HAaMUNE
3apoXatoLLerocs NaTos0rM4eckoro npouecca 3a40ro (5-10-15 /1eT) 40 ero
KANHUYECKUX NPOSIBAEHNN.

JeTanbHblN aHaIN3 U3MEHEHUW CbIBOPOTOYHOIO COAEPXaHMSI MHOXECTBA
ayTOaHTUTEN MOXET N AO/KEH CTaTb 3PPEKTUBHBIM MHCTPYMEHTOM
AOKANHUYECKOW ANArHOCTMKIM CaMbIX Pa3HbIX HAPYLLEHWW B OpraHn3me.
YcnelwHoe pa3BuUTHE 3TOMO NOAXOAA MOXET NPUBECTU K MEPECMOTPY
OCHOBHOW NapaAnrmMbl COBpeEMEHHOW MeANLMHbI U MOBEPHYTb MEAULMHCKYIO
MPaKTMKY OT IeYEeHUA K NpeAoTBpaLLeHMIO bonesHeln (NnepenTn OT NPUHLMMA
BOJIE3Hb-/IEYEHUNE k npuHymny MPOMHO3-MPOOUNAKTUNKA). B
B0/bLIMHCTBE CyYaeB PAHHErO BbISIBJAEHUS HAUNHAOLWMXCS, MPUHLUMNANBHO
0bpaTMMbIX MAaTONOrMYECKMX NPOL,ECCOB, Pa3BUTME CODbITUN B
HeXxenaTe/IbHOM HanpaB/ieHUM MOXET BbITb OCTAHOB/IEHO, @ Ye/I0BEK,
KOTopbIM bbln 6bl 06peyeH Ha pa3BUTME cepbe3HOro 3aboneBaHNs, NOAYUNT
BO3MOXHOCTb COXPaHUTb 340p0OBbe!



TexHonorus 3J/1N-Tect no3BonseT:

[lpoBeCTWN paHHIOK AMArHOCTMKY MHOMMX HApYLLEHWM B BalleM OpraHmM3Mme,
3a/10/1r0 4,0 NOSIB/IEHUS MEPBbIX CAMNTOMOB 601e3HK;

[lpoBECTW PaHHIOK AVMATHOCTUKY YXKE UMEIOLMXCA AN TOJIbKO HAaUMHAKOLLUXCS
3a601eBaHNI y B3pOC/bIX U AeTen;

YTOUYHUTb AMArHO3 B CJIOXKHbIX C/Iy4asnx;

OueHnTb N CNPOrHo3mMpoBaTb TevyeHne 6epeMeHHOCTU Ha PpaHHMX CPOKaX.
[lomoraTtb B peweHnn npobaem becnnogms, yrpo3bl BbIKMAbILLA, POXAEHUS
340poBOro pebeHka;

NHuaveuayansHo nogobpatb Hanbonee sdpPpekTMBHOE NeYeHNE UMEIOLLUXCS
3a601€BaHNM N CHU3UTb PUCKU PA3BUTUS MHOTUX OC/IOXKHEHUM 3a CYeT
CBOEBPEMEHHOTI O BbISIBIEHUA MATON0MNY;

OueHnTb HAMBUAYANbHYIO 3GPEKTUBHOCTL NMPOBEAEHHOIO JIEYEHUS;
OUuEeHUT UMMYHHYIO PEaKTUBHOCTb OPraHM3Ma 4acTo U AAnTenbHO bonetowmx
AeTen 1 B3POC/blIX.




Table 2: Selected Predictive Autoantibody Tests

Disease/Disorder
Addison's disease
Celiac disease

Hashimoto's thyroiditis

Prmary biliary cirrhosis
Rheumatoid arthritis

Scleroderma

Sjogren’s syndrome
SLE

Type 1 diabetes

Years Prior to
Autoantibody Tests Positive Predictive Value Clinical Diagnosis
*Adrenal cortex antibodies 70 10
*Anttissue transglutaminase 50-60% 7
*Antiendomysial antibodies 50-60%
*HLA-DQ2 or DQB antigens 100%
*Antithyroid peroxidase
antibodies (postpartum) 92% 7-10
*Antimitochondrial antibodies 95% 26
*Rheumatoid factor 62-88% 14
*Anticyclic citrullinated peptide 97%
*Anticentromere antibodies 100% 1
*Anttopoisomerase | antibodies
*Anti-Ro and La antibodies 73% 5
*RNP, Sm, dsDNA, Ro, La, 94-100% 7-10
and cardwliptin antibodies
*Pancreatic islet cell 43% 14
*Insulin 55%
*65 kD glutamic acid decarboxylase 42%

*Tyrosine phosphatase-iike protein 29%



