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Abstract

The book is composed of 15 chapters, which cov-
ers the main contents of immunology. The contents
conclude immune organs, tissues, cells, antigen, an-
tibody, complement system, major histocompatible
complex, cytokines, cytokine receptors, immune re-
sponse, immunoregulation, immune Tolerance, clini-
cal immunology and immunological techniques. We
used succinct language and detailed illustrations pur-
posefully to intensify bilingual education. The text
book can provide readers with modern and practical
learning styles by the training of important immunolog-
ical contents and special english in the associated
fields.

The book is compiled for immunology bilingual
education and it fits for the senior undergraduates and
postgraduates majoring in medical and science biology
in the comprehensive university, normal school, med-
ical college and agriculture and forestry schools, and
it also be suitable for the students who choose it as se-
lective course majoring in non-biology and for the

staffs associated with life sciences.
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Preface

The language of immunology is now english. The
vast majority of published research is in english, as
are most international conferences. Important ques-
tions can only be answered through the collaboration of
researchers from all over the world, who each contri-
bute their piece of the puzzle and build on each other’s
work. But this lively interaction also poses challen-

es, particularly the problem of language. The lan-
guage has become so central because a large number
of scientists and research centers that have made im-
and still

The

predominance of one language is not necessarily fair,

portant contributions to immunology were,

re, based in England and the United States.

but it is a reality that most professionals working in the
field must face.

For chinese students, learning immunology in
english can be very exciting, but also quite challeng-
ing. chinese and english are very different languages,
with completely different phonetics and writing sys-
tems. On top of this, immunology textbooks and arti-
cles in english are especially difficult to understand,
even for native english speakers. There are a lot of u-
nique vocabularies, and there may be sentence struc-
tures particular to scientific writing.

In many cases, chinese students are presented
with a giant textbook only in english and instructors
hope for the best. Our experience as teachers of im-
munology in China is that this approach is unrealistic.

Most students in China at this time, especially those
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who are on a course of scientific study, do not have
enough training in english to understand textbooks wri-
tten for native english speakers. Struggling with the
language often comes at the expense of actually learn-
ing the concepts and principles of immunology.

We have put together this book with the hope of
creating a more realistic, more sympathetic, and more
specialized approach to learn immunology in énglish.
Advanced students can learn by reading the english
portion of the book, and refer to the chinese transla-
tion to check their understanding, or for reference on
individual words. Beginners in english can learn from
the chinese portion, and refer to the english for an in-
troduction to vocabularies. With both languages pres-
ent, students and instructors have more options for
how to learn.

An added feature of this book is that all the eng-
lish texts and vocabularies have been accompanied by
audio files. They are especially helpful for those who
intend to improve their listening comprehension of
the

designed figures will enable readers to understand

academic  english.  Meanwhile, elaborately
concepts and principles in molecular terms much more
easily.

It is with great excitement that we invite you to
learn immunology with us in english. This is an im-
portant age for China and the rest of the world! As
China becomes every day more prosperous, ils re-
search centers and companies are improving and have
much to offer scientific communities around the world.
In immunology, you will give your efforts if you can

share and communicate with others.

Song Xingiang Xinyang Teacher’s College
October 2012
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Essential Immupo!ogy

SSEdERT

1.1 Immune Organs and Tissues

The bone marrow and thymus are the primary
lymphoid organs in mammals. T and B cells with di-
verse antigen receptors are produced in these organs.
Following selection processes, they migrate to the se-
condary lymphoid tissues-spleen, the lymph nodes,

the mucosa—associated

(MALT) (Fig.1-1).

and tissues

lymphoid

Primary lymphoid organs
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Lymphoid Organs and Tissues. ( B 2EEFHLE)

Lymphocytes produced in the primary lymphoid organs (thymus and bone

marrow ) migrate to the secondary organs and tissues where they respond to mi-

crobial infections. The mucosa-associated lymphoid tissue (MALT) together with

other lymphoid cells in sub-epithelial sites (lamina propria) of the respiratory,

gastrointestinal and genitourinary tracts comprise the majority of lymphoid tissue

in the body.
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1.1.1 Bone Marrow

During early fetal development blood cells are
produced in the mesenchyme of the yolk sac. As the
development of the fetus progresses the liver and
spleen take over this role. It is only in the last months
of fetal development that the bone marrow becomes the
dominant site of hemopoiesis ( blood cell formation).
Bone marrow is composed of hemopoietic cells of vari-
ous lineages and maturity, packed between fat cells,
thin bands of bony tissue (trabeculae), collagen fi-
bers, fibroblasts and dendritic cells. All of the hemo-
poietic cells are derived from multipotential stem cells
which give rise not only to all of the lymphoid cells
found in the lymphoid tissue, but also to all of the
cells found in the blood.

Ultrastructural studies show hemopoietic cells
cluster around the vascular sinuses where they ma-
ture, before they eventually are discharged into the
blood. Lymphocytes are found surrounding the small
radial arteries, whereas most immature myeloid pre-
cursors are found deep in the parenchyma. The bone
marrow gives rise lo all of the lymphoid cells that mi-
grate to the thymus and mature into T cells,as well as
to the major population of conventional B cells. B cells
mature in the bone marrow and undergo selection for
non-self before making their way to the peripheral
lymphoid tissues: there they form primary and secon-
dary follicles and may undergo further selection in ger-

minal centers.
1.1.2 Thymus

The thymus is a lymphoeyte-rich, bilobed, en-
capsulated organ located behind the sternum, above
and in front of the heart. It is essential for the matura-
tion of T cells and the development of cell-mediated
immunity. In fact, the term“T cell” means thymus-de-

rived cell and is used to describe mature T cells. The
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activity of the thymus is maximal in the fetus and in

early childhood and then under-goes atrophy at puber-

ST

ty although never totally disappearing. It is composed

of cortical and medullary epithelial cells, stromal
cells, interdigitating cells and macrophages. These
\ “accessory” cells are important in the differentiation
of the immigrating T cell precursors and their* educa-
tion” ( positive and negative selection) prior to their
migration into the secondary lymphoid tissues.

The thymus has an interactive role with the endo-
crine system as thymectomy leads to a reduction in pi-
tuitary hormone levels as well as atrophy of the go-
nads. Conversely, neonatal hypophysectomy ( removal
of the pituitary gland) results in thymic atrophy. Thy-

mic epithelial cells produce the hormones ( thymosin
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and thymopoietin ) and in concert with cytokines
(such as IL-7) are probably important for the devel-
opment and maturation of thymocytes into mature T
cells (Fig. 1-2).
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1.1.3 Spleen

The spleen is a large, encapsulated, bean-
shaped organ with a spongy interior ( splenic pulp)
that is situated on the left side of the body below the
diaphragm. The large splenic artery pervades the
spleen and branches of this artery are surrounded by
highly organized lymphoid tissue ( white pulp). The
white pulp forms“islands” within a meshwork of reti-
cular fibers containing red blood cells, macrophages
and plasma cells (red pulp). Closely associated with
the central arteriole is the * periarteriolar lymphatic
sheath” ,an area containing mainly T cells and inter-
digitating cells (IDC). Primary lymphoid follicles,
composed mainly of follicular dendritic cells ( FDC)
and B cells, are contained within the sheath. During
an immune response these follicles develop germinal
centers (1. e. become secondary follicles). The periar-
teriolar lymphoid sheath is separated from the “red
pulp” by a marginal zone containing macrophages and
B cells. The central arterioles in the periarteriolar
sheath subdivide like the branches of a tree. The space
between the branches is filled with “red pulp”, and
vascular channels called splenic sinuses. The spleen is
a major component of the mononuclear phagocyte sys-
tem, containing large numbers of phagocytes. Unlike
lymph nodes, it does not contain either afferent or
efferent lymphatics.

The main immunological function of the spleen is
to filter the blood by trapping blood-borne microbes
and producing an immune response to them. It also re-
moves damaged red blood cells and immune comple-
xes. Those individuals who have had their spleens re-
moved ( splenectomized) have a greater susceptibility
to infection with encapsulated bacteria, and are at in-
creased risk of severe malarial infections, which indi-
cates its major importance in immunity. In addition,
the spleen acts reservoir

as a of erythrocytes
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