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IRTRODUCTION AND ATI OF THE WORK

Intreduction @

Cell-mediated immunity which provides the main defense
agalnst intracellular organisms, depends upen the intersction
of antigen with specific receptors on the surface of T-lympho-
cytes. One population of T-cells elaborates scluble factors
{lympho kines) whose main function is to recruit and sctivate
cells of the mononuclear phagecyte system; another population
becomes cytotoxic for target c¢ells bearing the antigen (Roitt,
1980} .

Lymphcokines include mediateors affecting the behaviour of
macrophages, polymorphs, 1lymphocytes, and other cell types.
Phese mediators play a role in vivo in the expression of cell-
mediated immunity in the skin, in resistance to infection by
intracellular organisms and in inflammation, The first of the
lymphocyte mediators %o be described was macrophage migration
inhibitory factor {MIF)., It is released from rensitized T-
lymphocytes when stimulated by either specific antigen or by
non-gpecific T-cell mitogen like phytohaemagglutinin (PHA)
and it scis upon macrophages to inhibit their migration. The
production of antigen-induced MIF by human and animal lympho-
cytes 1s closely associated with the presence of in vivo -
cellular hypersensitivity of the host to that antigen and thua
related to the development of celluler immune reaction (Bocklin,

1982).
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Aim of the Work :

1, To review the different subclasses of T-lymphocytes.

2. To study the effect of some types of antibiotics {Penicillin
G, Garamycin) in different doses on the liberation of migra-
tion inhibition factor by spleen lymphocyies of the mice.
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REVIEW OF LITERATURE

1~ The Immune System and its Cellular Components :

Phe imaune system is an extremely complicated one with
a variety of roles in maintaining homeoatasin and health.
Like the endocrine system, 1t exerts control within the body
by virtue of circulating components capable of acting at
sites far removed from thelr point of orlgin. A norm=lly
functioning immune system is an effective defense against
forelgn particles such as pathogeniec microbial agents and
against native cells that bave undergone neoplsstic trang-
formation {Xatz, 1982),.

The major cellular components of the immune system are

the mascrophages and lymphocytes.

Macrophages :

Macrophages have a varlety of functions in the immune
response. They play e central role in the inductlon of the
immune response with respect to the presentation of antigen
to lymophocytes (Rolitt, 1980). Although macrophages are not
currently thought to be specific for any given antigen, thelr
role in concentrating and presenting antigens to lymphocytes
is a crucial one (David, 1983). In eddition, the macrophages
provide several accessory functions which include the produc-
tion of soluble factor, interleukin 1 (IL-1} which has been
shown to be ipvolved in the production of interleukin 2
(IL-2) by helper T-cells (Gillis, 1982). |

Central Library - Ain Shams University



Lymphocytes 3

Lymphocytes are the antigen-specific cellular compon-
entz of the immune system, acting via receptors on the sur-
face membrane of every immunccompetent c¢ell, Each receptor
ig highly specific, and different clones cof lymphocytes
express their own unique specificity. Punctional subpopul-~
ations of lymphocytes ¢an be clagsified inte two claases

having distinct functicnal capabilities (Katz, 1982),

I. B-Lymphocyles :

B-lymphocyfes are bursa-dependent and concerned in
the synthesis of eclrculating antibody. On eppropriate stim-
ulation by antigen, the B-lymphocytes develop into the plasma
cell geries., The mature plasma cell is actively synthesizing
and secreting antibody and has a well-developed rough surfaced
endoplasmic reticulum characteristic of a cell preducing pro-
tein for export {(Reitt, 198C)}. B-lymphocytes are found in the
‘bone marrow (bursa of fabricius in birds), dbloed, peripheral
lymopheid organes, and in small guantities in the thoracic
duct lymph, they are abaent in the thymus (Klein, 1982). Mor-
phologically, B-cells look the same like T-cells. At one time
immunclogists thought that B-lymphocytes were hairier (had
more microvilli on theilr surfaces) and T-cells were smoother;
but it was later found that the number of microvilli depended
on the physiological siate of the cell, and that when one

compared T- and B-lymphocytes in the same atate, there was
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no morphological difference between them, B~ and T-lympho-
cytes can, however, be distinguished by wvarious other markers;
B-lymphocytes lack many of the T=lymphocyte markers and, in
addition, possess some of their own (Greaves, et al. 1973) as

shown in the following table :

Lympho~ Immuncflucr- Rosette formation using Virus Approx,

cytes escent stain- sheep r.b.c, coated receptor % of human
ing for : with bloed lym=-
phocytes
g Tgy 1l Nothing Igs IgM 03
i8)
- ++ ++T + ++ 4+ Heasles 70
B ++ - - ++ 4+ EB 10-20

Teats for surface markers on B- and T-cells as indicated by
Roitt (1980}, where asteriask means human T-cells,

According to Ketz {1982), B-lymphocytes are clagsified into :
(A} Precurscrs of antibedy-forming cells Bu, By, Bu, Bco
{B) Memory cells.

{C) Regulatory B-lymphocytes.

II. T-lymphocytes :

T-lymphocytes neither produce circulating antibodies nor
give riselto antibody—secreting cells, The most extensive inves-
tigations of these cells have been made in the mouse, T-lympho-

cytas (Thymus~processed lymphocyies) derive their name from
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Figure 1. Procesgsing of bone marrow cells by thymus and
gut - asgoclated central lymphoid tigsue to become

immunccomponent T- and B-lymphocytes reapectively.
Proliferation and transformation to cells of the
lymphoblest and plasma cell series occurs on
antigenic stimulation,
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the fact that they and their precursors, spend e certain
anmpunt of time in the thymus. They originate from the aame
stem cells that give rise to all other blood cells., These
stem cells produce progenitor cells, which move into the
thymus and differentiate into Thymic lymphocytes (Thymoecytea),
then they leasve the thymus, mature into immuneclogicelly comp-
etent T-lymphocytes, and begin the Iife of circulating cells;
When a circulating cell encounters a atimulating antigen, it
enters an active functionel phase, If it is not stimulated,
it remains in the body for & certain period and iz then
eliminated (Klein, 1982).

Function of T-lymphocytes :

T-lymophocytes are responsgible for delayed skin reactivity
(Mackaness, 1969), Thuy are also responsible for cytotoxic
killer activity in cell-mediated lympholysis (CML) (Sondel
et al,, 1975). These cytotoxic cells can effectively kill
neoplagtic cells, incompatible transplant tissue cells, and
virally infected cells showing viral antigens on their cell
membranes. They are alse important for protection against
slowly growing intracellular pathogens {Bowry, 1977). T-
lymphocytes are involved in wvirtually all regulatory inter-
actions, including helper and suppressor cell function {(Reinherz
et al., 1979a). T-cells carry out these functions either direc-
tly, by cell-to-cell contact, or Indirectly, through factors

they secrete. The secreted factors can act on different cells
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{macrophages, neutrophils, basophils, esinophila, B-cells,
and cther T=cells) and affect different kinds of funciions
{(recruitment of granulocytes and macropheges, keeping granu-
locytes at the reaction site, enhancement of granulocyte
function, production of tissue damege, and inhibition or

enhancement of T-cell and B-cell activities (Klein, 1982).

Classification of T-Lymphocytes :

Although lymphocytes are, by most morphological criteria,

e uniform population and for years were regarded asg functionally
indivisible, it is now clear that they are separable intec major
functional subgroups (Snell, 1978}). Classificatlon has been
greatly alded by the discovery of a variety of cell surface
markers. The markers currently most used are Thy-1(8) (Reif
and Allen, 1964) which separates T-cells from B-cells, Ly-1,
Ly-2,3 {Boyse et.al., 1968) and the Ia family of antigens

(Tads et al., 1977). All these antigens show characteristic
distribution patterns in different lymphocyte populations and

these pattermscorrelate with known functional groupings.

T-lymphocytes can be divided into subclasses according
to their function and to the cell-surface molecules they exp~

Teas;

I. T-lymphocytes can be divided into_two _major funciional

categories :
(A} Regulatory T-lymphocytes may amplify (helper cells)

or supress (suppressor cells) the responses of other T-lymphocytes
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or of B-lymphocytes. Helper T-cells are generally of the Lyt-1+
phenotype, suppressor T-cells generally express the Lyt-z,j+

phenotype {Cantor and Boyse, 1975).

(B) Effector T-lymphocytes include lymphocytes,responsible
for : (1) delayed hypersensitivity (DTH), {(2) mixed lymphocyte
reactivity, and (3} cytotoxic T-lymphocytea {CTL or Killer
cells). These cells are responsible for cell-mediated reactions
ag delayed cutaneocus hypersensitivity responses, rejection of
foreign tissue grafts and tumors, and elimination of virus-
infected cells. Cytotoxic T-lymphocytes perticipate in the
latter responses. Rejection of foreign tissues also involves
Tecells that underge rapid proliferation in mixed lymphocyte
reaction (MIR). Thene cells can be distinguished by their Lyt
phenctype. The MIR cells is the Lyt—1+ phenntype, the CTL of
Lyt-2,3+ phenotype, delayed cutaneous cells are also of the
Lyt-1+ phencotype. Thus, T-cells performing helper, delayed
cutaneous hypersensitivity, and MLH functions are all of the

Lyt-1* phenotype (Katz, 1977).

they express :

0f the many antigens present in the lymphocyte cell
menbrane, the most useful for T-cell clagsification have
proved to be antigena of the Lyl series, especially those
controlled by Lyt~l and Lyt-2,3 loci, described by Edward A,
Boyse and his co-workers (1968). Depending on the expression
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of theee two loci, Cantor and Boyee (1975} classified T-lympho-
cytes into three subclasses Lyt-1' Lyt-2,37; Lyt-1" Lyt-2,3%;
and Lyt-17 Lyt-2,3%. Most helper T-cells sre Lyt-1* Lyt-2,37,
most cytotoxle and suppressor cells are Lyi-1", Lyt-2,3%, and

not fully differentieted T-lymphocytes are Lyt-l+ Lyt-2,3+.

Cells of Lyt-1 subclass mediate DTH reactions and helper
sctivity, while cells of the Lyt-2,3 subclass express cytotoxic
sciivity and suppressive activity but not DTH and in some cases

inhibit this response {Huber et al., 1976).

According to the presence or absence of Fc receptors for
1gG or Igd, human T-lymphogytes have been subdivided into three
subpopulaticons ; Tnicells, which possess receptors for Ig M;

Ty celle which heve receptors for Igh; end Ty cells which lack
receptora for either immunoglobulin (Ferrarini et al., 1975).
The ?u cell peopulation contalns cells that sct as helpers in
the pokeweed mitogen-induced differentistion of B-cells to
immunoglobulin-synthesizing and- secreting plasma cells. In
contrast, the Ty cell populstion, when aciivated by immune
complexes, contain cells exhibiting suppressor sctivity in

the similar system (Woretta et agl., 1977).

The method used for isclation of the Tﬂ and Ty cells
employs their rosette formation with ox erythrocytes coated
with rabbit IgM or Igh anti-ox RBC antibodies followed by
centrifugsiion on a ficoll/hypeque cushion (Moretta et al.,

1977). The separation of ?p and Ty lymphocyte subpopulations
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could alsc be done by density gradient electrophoresis
(Platsoucas et al., 1979). Reinherz and others (1979b) have
reported that it has become possible, with the use of auto-
antibodies, hetercantisera, and mcnoclenal antibodies, to
divide the human T-cell populeticn into at least three sub-
sets 1 (&) the TH; population accounts for epproximately

20% of T-cells in peripheral bleood and contains the cyteotoxic
end suppressor populations;{b) the OKTZ population, which is
distinct from TH; population, accounts for greater than S0%
of the periphersl blood T-cells and contains the inducer for
T-T interactions as well ms the inducer for T-B interactions
(Evans et al., 1978); and (c) the third subset of cells that
has been identified with JRA antisera.preliminary evidence
suggests that this third subpopulation 1s unreactive with TH2
antisers and represents a feedback regulator {Strelkavskas

et al., 1978).

Two major subpopulation of peripheral hWleod T-cells hag
been defined by the OKT series of monoclonal antibodies :
a) the GKTI cells are approximately 65% of the peripheral
plood sheep erythrocyte-rosette forming cells and are helper
or inducer cells; and b} the UKT; and OKTE pregent cells which
exhibit suppressor or cytcioxic function and comprise approxi-
mately 30% of the peripheral blood sheep erthrocyte rosette-
forming cells (Reinherz et al., 1980). These two populatiens
correspond to that previously defined by heterocantisera THE

helper and THE cytotoxic population (Evans et al., 1978).

Central Library - Ain Shams University



