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Uktad odpornosciowy

Uktad limfatyczny oraz komorki petniace funkcje obronne,
wystepujace poza uktadem limfatycznym:

w watrobie, nerkach, moézgu, skorze, btonach sluzowych
zwigzanych z uktadem pokarmowym, oddechowym i moczowo-

ptciowym.

Narzady limfoidalne centralne zapewniaja mikrosrodowisko
niezb¢dne do prawidfowego dojrzewania limfocytow.

Narzady limfoidalne obwodowe wychwytujq antygeny z tkanek i
stanowig miejsce kontaktu antygendow z komorkami uktadu
odpornosciowego — limfocytami.

System naczyn limfatycznych i krwionosnych umozliwia
krazenie limfocytow i taczy narzady limfatyczne w funkcjonalna
catosc.
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*GALT (gut- associated lymphoid tissue)

*BALT (bronchus-associated lymphoid tissue)
*NALT (nose-associated lymphoid tissue)

*LALT (larynx-associated lymphoid tissue)
*SALT (skin-associated lymphoid tissue)

*VALT (vascular-associated lymphoid tissue)
*CALT (conjunctiva-associated lymphoid tissue in
the human eye)
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Lymphatic system of the head and neck

- superficial parotid nodes
(deep parotid nodes

deep to parotid gland
mastoid nodes Biopa 9 )

occipital nodes
external jugular node

al jug . facial nodes
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lateral group of deep cervical submandibular
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Circulatory Lymphatic Inter-relationship
System | System between systems

Veins Artery
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Maps of the lymphatic system: old (left) and
updated to reflect the new discovery.University
of Virginia Health System.
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Limfocyty powracaja do Limfocyty ,,naiwne” ze szpiku,
krwi przewodem naptywaja do weztéw chtonnych z
piersiowym uktadu krwiono$nego
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tkanka)
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Figu naczyniami limfatycznymi



Przeptyw limfy w naczyniach limfatycznych
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Splot naczyn wtosowatych krwionosnych i
limfatycznych w tkankach

~10 Tissue cells
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Fig. 8.5, Details of a lymph capillary (redrawn from Tartora ).



Budowa naczyn limfatycznych

* Bfona wewnetrzna — sr6dbfonek, od strony swiatla naczynia
* Bfona srodkowa — tkanka faczna i komorki miesni gtadkich
* Bfona zewnetrzna — tkanka faczna, widkna sprezyste

Naczynia limfatyczne wlosowate zbudowane sa z pojedynczej
warstwy Srodbtonka.

Interstitial fluid

Opening

Tissue cell

Anchoring
filament

Endothelium
of lymphatic
capillary

Lymph
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Centralne narzady limfoidalne:
szpik kostny
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Izolowanie szpiku kostnego
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Grasica:

centralny narzad limfoidalny i1 gruczot
wydzielania wewnetrznego

Narzad limfonabtonkowy, w
ktorym odbywa si¢:

* dojrzewanie limfocytow T
* indukcja tolerancji pierwotnej

* produkcja hormonow



grasica

zdj. E. Koztowska



Lokalizacja grasicy w klatce piersiowe]

Thyroid
gland

Trachea

(a) Location of thymus within thoracic cavity



Grasica

Sktad zrebu grasicy: torebka i przegrody facznotkankowe
i komorki (nabtonkowe, fibroblasty, makrofagi, komorki
dendrytyczne)

capsule
cortical
trabeculae epithelial cell
capsular thymocyte
epithelium (bone marrow
origin)
medullary
Rt medullary
junction epitheliai cell
dendritic cell
Medulla (bone marrow
Hassall's origin)
corpuscle macrophage
(bone marrow
origin)

Figure 7-8 Immunobiology, 6/e.(® Garland Science 2005)



Obwodowe narzady limfoidalne:
wezly chfonne
sledziona

orudki limfatyczne



Wezet chtonny:
typowy narzad limfoidalny



Funkcje weztow limfatycznych

Wezty limfatyczne to typowe narzady limfatyczne.

* filtracja limfy (drobne czgstki state, antygeny wolne i
zaadsorbowane na powierzchni komorek,
mikroorganizmy, komorki nowotworowe)

* aktywacja limfocytéw T i B

* udziat w odpowiedzi immunologicznej



Schematyczna, 3-warstwowa budowa

wezta chfonnego

(@)

Cortex

Paracortex

Medulla

J. Kuby Immunology



Rozmieszczenie limfocytow w wezle chtonnym

Primary follicle

Afferent
lymphatic
vessels

'% Paracortex

Cortex

Secondary follicle
Medulla

Efferent —-(
lymphatic
vessel

J. Kuby Immunology



Przekroj przez wezel chtonny

Cortex

Paracortex  Afferent
ymphatic
' vessels

Postcapillary

(3]

lymphoid
follicle

Cross scction post-
capillary venule

Germinal
centers
B lvmphocytes
- Efferent lymphtic
Lymphatic artery vessel

Lymphatic vein
J. Kuby Immunology



Krazenie limfy przez we¢zel chtonny

Valves stop lymph flowing
In wrongI direction

@ﬁ

Lymph flows into

node through \ Lymph flows

narrow vessels = out of node
through

wide vessels

B cells

T cells Densely packed
B and T cells,
macrophages

and plasma cells



T-cell zone B-cell follicle

Copyright © 2005 Nature Publishing Group
Nature Reviews | Immunology



Krazenie limfy przez wezel chtonny
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Wezet chtonny podkolanowy
\

£

zdj. E. Kozlowska



Sledziona:

narzad krwiolimfoidalny



Podstawowe funkcje sledziony

Sledziona to narzad krwiolimfoidalny.

* magazynowanie krwi i krwinek

* wspotudziat w wytwarzaniu bilirubiny

* fagocytoza erytrocytow, leukocytow i trombocytow
* udziat w odpowiedzi immunologicznej

* filtracja krwi



sledziona

zdj. E. Koztowska






Budowa sledziony
(a)

Gastric surface

Renal surface .

Splenic artery

Splenic vein

(b)
Capsule
TrabCCUIR Prin]ary
Vascular_ N B T — follicle 1
sinusoid S~ TR GITRN EY Marginal
T : — ,LWhite pulp
__Periarterial |
lymphatic *
sheath (PALS)
Red pulp Germinal center

J. Kuby, Immunology, 2007 Artery



Tkanka limfoidalna zwigzana ze
skora
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Tkanka limfoidalna skoéry
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J. Kuby Immunology



Tkanka limfoidalna skory
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Tkanka limfoidalna bton sluzowych uktadu

pokarmowego
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J. Kuby Immunology



Kepki Peyera

zdj. E. Koztowska




Budowa grudki limfatyczne;j
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Krazenie limfy i limfocytow w tkance limfoidalne;
zwigzanej z uktadem pokarmowym
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Krazenie limfy i limfocytow w tkance limfoidalne;
zwiazanej z ukladem pokarmowym
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Structural Features of the Lymphoid Organs (from Lymphoid Tissues

and Organs)
no no yes

cortex no

and

medulla

lymphoid no yes yes yes yes

nodules

capsule yes no partial yes yes

cords and no no no yes yes

sinuses

lymphatic a few efferent efferent afferent and only some

vessels efferent only only efferent efferent

onl

HEV no yes yes yes no

unique Hassall's located in located in cortical central

structures corpuscles mucosa invaginated nodules, arteries,
of ileum mucosa subcapsular red pulp

sinus

* MALT, mucosa-associated lymphoid tissue.



Laboratory Mouse

Education Overview
Caltech, Oxford, Stanford, Harvard, MIT, Princeton, Cambridge, Imperial, e Involved in around 75% of research
Berkeley, Chicago, Yale, ETH Zurich, Columbia, UPenn, John Hopkins, UCL, e Short life-span and fast reproductive rate

means mice are suitable for studying
disease across whole life cycle

* 98% of genes have comparable genes in
humans

e Similar reproductive and nervous
systems and suffer many of the same
diseases as humans including cancer
diabetes and anxiety

e Can be genetically modified to include
human genes in enhance biological
relevance

eCan act as an avatar for a human cancer to
allow drug therapies to be trialled safely

Cornell, Northwestern, UMichigan, Toronto, Carniege Mellon, Duke,

UWashington, UTexas at Austin, GA Tech, Tokyo, Melbourne, Singapore,
UBC, Wisconsin-Madison, Edinburgh, McGill, Hong Kong, Santa Barbara,
Karolinska Institute, UMinnesota, Manchester . ...and just about
every other major university, medical .
school & research institution in the world.

Nobel Prizes

1905 - Transmission and treatment of TB
1906 - Structure of Nervous System
1907 - Role of protozoa in disease

1908 - Immunity to infectious diseases
1928 - Investigations on typhus

1929 - Importance of dietary vitamins
1939 - Discovery of antibacterial agent, Prontosil
1945 - Discovery of penicillin

1951 - Yellow fever vaccine

1952 - Discovery of streptomycin

1954 - Culture of the polio virus

1960 - Understanding of immunity

1970 - Understanding of neurotransmitters
1974 - Structural & functional organisation of cells
1975 - Tumour-viruses and genetics of cells
1977 - Hypothalamic hormones

1984 - Techniques of monoclonal antibody formation

Research Areas

Alzheimer's disease, anaesthetics, AIDS

& HIV, anticoagulants, antidepressants,

asthma, blindness, bone and joint disease,

brain injury, breast cancer, cardiac arrest,

cystic fibrosis, deafness/hearing

loss, Down's sndrome, drugs for high

blood pressure, transplant rejection,
Hepatitis B, C & E, Huntington's disease,

influenza, leukaemia, malaria, motor neurone

disease, multiple sclerosis, muscular

1986 - Nerve growth factor and epidermal growth factor dystrophy, Parkinson's disease, prostate
1990 - Organ transplantation techniques cancer, schistomiasis, spinal cord injury,
1992 - Regulatory mechanisms in cells stroke, testicular cancer, tuberculosis,

1996 - Immune-system detection of virus-infected cells

1997 - Discovery and characterisations of prions

1999 - Discovery of signal peptides 0 a M ) .

2000 - Signal transduction in the nervous system www.understandinganimalresearch.org.uk

2004 - Odour receptors and organisation of olfactory systems www.animalresearch.info
WWW.amprogress.org

: : : ®
2008 - Role of HPV and HIV in causing disease
2010 - Development of in vitro fertilization Llf( tsa ' ‘ ; I www.speakingofresearch.com
2011 - Discoveries around innate and adaptive immunity
2012 - Reprogramming mature cells to pluripotent ones



a) thymus

b) heart

c) lungs

d) diaphragm

e) liver

. f) smallintestines
g) cecum

h) urinary bladder
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Uktad limfatyczny myszy
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Wezly limfatyczne myszy
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Wezly limfatyczne myszy
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WEZEt PODKOLANOWY

Fot.Ewa Koztowska









SLEDZIONA

Fot.Ewa Koztowska






Wezly mezenteryczne myszy

Fot.Ewa Koztowska



Wezly mezenteryczne
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Izolowanie grasicy
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Napelnianie komory Burkera




Komora Burkera
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Jak liczymy komorki w komorze Burkera
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Liczbe komorek w 1 ml zawiesiny

obliczamy wg wzoru:
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www.anatomla.republika.pl
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