SAMPLE PAGES FROM "MAPPING THE BODY WITH ART" MODULE 3: TISSUES
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LEUKOCYTES (part 1): GRANULOCYTES 40

BASOPHILS (5% of leukacytes Inblood) 1) Normally, they float around n the blood, but tey can be
10-12 pem

recruited nto tissues if other cels calf for them to come.

Q)

2) Ave extremely similar to mast cels

) Vesicles are filed with histamine (and other chemicals). His-
tamine diates blood vessels and makes them leak.

(Ifthis happens 100 fast and 100 strong, you get a sudden drop.
in blood pressure and you faint)

tothem. IgE's tgger release of histamine when antigens bind

tother:

Blue ddts are vcx icles
)

5) Basophils also have the ability to “call other white cells to
Blue color -:ém wu Shain.

‘come and help, including eosinophis, neutrophis and basophi,

MAST CELLS (notin blood) endonbing
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1) Found only in tissues, not in blood. We met these in
loose connective tissue, sitting nextto capillaries

2) Are extremely similar to basophils.

1, 3 Theystartthe mﬂammalory process when endothelial
T celis are damaged.

4) Mast cells are covered with IgE antibodies (from B cells)
When allergens bind to the IgE's, histamine is released.

EOSINOPHILS (2% of leukocytes in biood)

. [——
012 pun T —— 2 %
‘eggs. (3 billion people in the world have '
Some kind of worm fecton. Some 9.
worms are not very harmil and people &
just live with them.) o
o
2) Vesicles are filled with histaminase, ¥
which neutralzes hstamine o
(clean up from basophils!) ®
9 Othr vesics ave chematshat o7 (X

are helpful for fighting, but can cause. u\w"‘
Ked color 15 Bom damage to body cels, too. Forexam- b N
eosin Shin (aciAi). e, eosinophis have be shown to be “s

e during asthma attacks. 4D
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NEUTROPHILS (60-65% of leukocytes in biood)

g 9 y need t npage... (They pons!)

LEUKOCYTES (part4): LYMPHOCYTES (B cells) 43

Lymphoid stem cells differentiate into 3 types of cells: B cells, T cells and NK cells.

BELLS Stay nthe Bor
ana onsie) Partof o lear’ to make
one p iso called orlgs)

anguv (natsele) ?hqeztdm

y mature, then they

variable
Cegion
-The DNA in the nucleus will direct the
production of one kind of antibody.
Antibodies are super smal too smal tght { Constant
1o see with a regular microscope. Thebase ! dain [ ronion
The are the size of enzymes. can bed, S Hypes % (i
N TyA, 1D, 136, s
(B cells [sok identicat Ty, Ty
[o12pm g Teells and NECells)  ourpod -
Iymph nox Q: What de
they are needed. These eeds are called NAIVE A Stick to antigens.
because they don't know what to do yet. Q: What s an antigen?
A: Anything “not self" 9
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Antibodies function as *flags” to alert other cells to the
g presence of an intruder.
They also act like signs that say “Eat me!"
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LEUKOCYTES (part 2): NEUTROPHILS #“

NEUTROPHILS (6065% of leukooytes in biood)
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P 1) Our body makes about 100 bilion per day.
R 2) We have 5 times as many neutrophis

in reserve (in marrow mostly) as we do in

circulation.

3) Trey float in blood unti needed i tssues
Wren they get chemical signals that they are
needed, they leave the vessels by squeezing
throughthe cracks between the endothelial
cells.

o 4 Liespan a fow days
0ok ) pus i mosty dead neutrophis
hardshoke
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LEUKOCYTES (part 3): MACROPHAGES 42
Monocytes in the blood can go into ti diff into either or denditc cell
MONOCYTES (about 5% of leukocytes in blood) tGum Similar to macro-

-~ 50% of them are in sploen
They can do phagocytosis, but are
less effiient than neutrophis.
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DENDRITIC CELL

phage except that it stays small, and is.
less involved in secreting cytokines
(messenger molecules).

Denditc cels are “professional” Antigen
Presenting Cells (APCS). They eat patho-
gens by phagocytosis then put tiny pieces.
of the antigen on their plasma membranes
50 they can show them to T cells i the
lymph nodes.

Many dendritc cells are found in the skin,
the ining of the intestines, and in lymph
nd spleen

HOW THEY GET FROM BLOOD
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¥ P.m,m ove olicn alresdy codted
Shemical 4ugs called opgoning

Neutrophils engulf pathogens by phagocytosis.
Then they use chemicals to kil them.
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NEUTROPHILS make 3 oxygen-based weapons: 00
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distross. The endothelialcellspu out“hooks”
tch the neutrophis that are
foafing past.

vader Super-oxida s a very common oo sl ourdnyour o S
pathogens. but it can also damage your ce

H,0, (yes. St Aid kit for
. The ‘buller

rocks and gt o e il space. (ne
“emply” space between cells)
‘The neutrophils have chemicals that

dissolve the junctions between the enﬂc«heﬂa\
cells, in order to make th

endothetalcels then cuick repar e damage.

3) HOCI, a form of ‘bieach.” (hypochiorous acid) When the neutrophil is making
alot of ths, your
color) Green mucus suggesis bacteral infection rather than viral

Other strateges:
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Macrophages are found in al body tissues
“hook” n some tissues they go by other names

ot — Skin: Langerhans cells
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o ° ) ‘out bacteria and also eat old red blood cells.)
O . — Lungs: “dust cells’
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called Kupffer cells in liver)
3—dint, debris, al cellular messes
4— old or sick neutrophis

The “CD31 handshake"

ntigens to T cells (and B cells)
(An antigen is anylhmg thatis “not self")
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Pioces of digested

attached o a ‘" called MHC Il

and then moved to the surface of the

membrane where they can interact
With T and 8 cells.

MHC = Major Histocompatibility Complex (histo = tissue)
but think "My House Cleaning”

3 the pathogen.
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parts of 5)tron: e) flom bacteria
LEUKOCYTES (part 8): How T cells work with B cells 47

‘The macrophage (or dendritc cell)
presents a piece of pathogen to a
naive T helper cell. At the same time,
the macrophage will secrete cytokine.
messages that wil tellthe T cell how ¥
to diflerentiate. 5

The Th will make cytokine =
messages that willstimulate
the macrophage to speed up. 4
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This B cell is making
Ight antibodies against
this pathogen, but it

Sick.
will notbo able do do this. They il get eaten.

(messenger molecules), especially the kind
Galled “interieukins” (L) Interioukins are numbered, such L1, L6, 1L10
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THE IMMUNE SYSTEM OVERVIEW 48
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are the most eflecive
antibody. The T cell
must give the:
chemical message in
order for the B cell 1o
ch to making IgG
antibodies.
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| recommend doing Module 1 first, which focuses on the cell, but after doing Virology, you might
be able to do these lessons on the Immune System and just do some quick research if you run into

anything you are not familiar with.



