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PLURIPOTENT STEM CELL
(in bone marrow)

LYMPHOID
STEM
CELLS
(in bone
MYELOID 1 i
STEM
CELLS
(in bone
marrow)
Myeloblast

g (in blood)

Erythroblast

iz MR

Monoblast

Reticulocyte Megékaryocyte

\

e
© o

Erythrocyte Platelets Basophil Eosinophil Neutrophil Dendritic Monocyte B Lymphocyte T Lymphocyte
(Red blood (in tissue) s ~- g ~——
cell) Granulocytes Agranulocytes
L. —l

-
Leukocytes (White blood cells)

Figure 16.1 Formed (cellular) elements of the blood. These elements are derived from pluripotent stem cells (cells that form an
endless supply of blood cells) in the bone marrow. The myeloid stem cells differentiate into several kinds of leukocytes, called granulocytes and
agranulocytes. Lymphoid stem cells differentiate into B lymphocytes (B cells), T lymphocytes (T cells), and natural killer cells (NK cells). V
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Lysosomes Cytoplasm

Formation of
/phagolysosome

Adherence

Plasma membrane
of phagocyte

%
Undigested
(b) ) . material

A\ Figure 16.3 Phagocytosis of two bacterial cells by a neutrophil. (a) Extensions of cytoplasm, called pseudopodia,

= surround the bacteria. Fusion of the pseudopodia forms a cytoplasmic vacuole, called a phagosome, containing the bacteria
J—zgnification unknown). (Courtesy Dorothy F. Bainton, M.D., University of California at San Francisco) (b) Phagocytes find their way to a site of
inf=ction by means of chemotaxis. Phagocytes, including macrophages and neutrophils, have proteins in their plasma membranes to which a
B=cterium adheres. The bacterium is then ingested into the cytoplasm of the phagocyte as a phagosome, which fuses with lysosomes to form a

- phagolysosome. The bacterium is digested, and any undigested material within the residual body is excreted from the cell.
\-
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Right internal jugular vein
Right lymphatic duct

Right subclavian vein

Palatine tonsil

Submandibular node
Cervical node

Left internal jugular vein
Thoracic duct

Left subclavian vein

Thymus Axillary node
Lymphatic vessel
Thoracic duct
Spleen (b) Areas drained by
Cisterna chyli "gﬁg:c?chztﬂi;"d
Small intestine
Intestinal node Aggregated lymphatic [  Area drained by
Large intestine follicle (Peyer's patch) right lymphatic duct
lliac node Area drained by
Appendix thoracic duct

Inguinal node

Red bone marrow

Lymphatic vessel

Figure 16.4 Structure of the lymphatic
system. The lymphatic system filters out microbes
from the fluids surrounding cells. In so doing, itis
subject to infections that overrun the ability of the
system to destroy the microbes. Lymphocytes are
defensive cells commonly found in the lymphatic
(a) Anterior view of principal components of lymphatic system  system.
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v Figure 16.8 The complement system. {a) Clawics and
= altemative pativeys of the camplement cscade. A lthough the
e prathaways ane nitisted in different ways, they comibine to activate the
comprlament system, (b) Activation of the clasical compie ment pathwaay.

In this cascade aach complement protein activates the next ons in the
pathway. The actlon of C3b & ertical for apsaniztan and, along with
C5h, for farmation of membrane attad eompleses, Cds, C3a, and C5a
slsh ane important to nflammation and phagocyte chemotaxs. lgG &3
dlass of antibodies that wewill discwss in Chapter 17))

TA
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