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INTRODUCTION

i e . S

Populations of macrophage are functionally,
morphelogically, and cytochemically hetercgeneous, but
the basis for tais diversity hus yet to be resclived

(Walker, 1982),

Some exzumples of heterogeneity ¢ould be atiribvu-
ted to the effects of the local tissue microenvironent
(Ron et al,., 1981) while others were best expiained by
stage of naturat.on and differentiation of cells belong-

ing to u single lineuge (Van Purth et al, 1972),

Finally, data have teen cbtaired supporting the
view of multiple lineages of macrophage (Bursuker,
1975 )including the existence cf self renewing populuations

(Volixzan, 1976),

Periphersl bdleood monceyses are the principeil
gource of tue heterogencus populaticns of 1Infl zmatory
mucropaages found in chronic ianflametory exudates

(Van furth , 1975).

Monocytes and macrophages may undergo a variety
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of metabclic anu functional changes (activatiou) in
respoace to different local ard systemic stimuli

(Cobn ., 1978).

« Function of macrophages:

- e —— = —— - T ———

Several agents that promete the develiopment of

o .

chronic izflarmmation inviv ¢ activate monoscrtes and

_ \ ol o - S S - o — ‘ - £ 3 -+
omgoropkazss invitroc to display soms crnarzsteristics
aogeclzted it i leimator mIoIrasizras,

Av Imzertot fizes.on o Inflammator) TalrDniinges

M - 2 — 1 T
e« ill€3e Zacretlions inc_ude:
- Collagenase (haal et z2l,, 1377).
- fr-zarn zotivat-r (Unzelssz et =t HE e
- - —— e S Wy Wk \waaTaT oo u ey - ) s
- lrsogomul enzyzes (3couyler et zi,, 1878),
- [ K SO
- Complerant (c) cimporents (Zinstein etv al,, ~%Tci.

~

- Pibroblast zrowisz faciter {(3lenn et &1,, 13B1).

~

- Bone regorbing factor and metabolites of aracni-

.

nic zcid, including prostaglandin (Goldyne

oy
o

- Several agents, inc_uding soae that interact with
gpecific mononuclear phagocyte surface receptors,

induce secretion (Passwell et al,, 1979).
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Central Library - Ain Shams University



HISTORY

The history of macrophage is complex, The
immunalogical importance given to this cell has varied

throughout the years., ( umsrnuc, 177 ;

Ir 1520 when the understanding of lymphocytes
and antibody‘fOrmation ®ag poor, it was thouzht that
macrophages themselves were responsible for both upvake
of antigern and synthesis o antibody (Sabin, 1923).
48 o coBgequence, a zreat p.rt of research in imzunology
enpleyed tec:nigues which evalucted uptaxe oi antigen
or physiology of the macrophage system, Following tae
recognition that lymphocytes and plasma cells were the
cells involved in antibody resp.nses, the interest in
mucropiaze dwindled for a time only to bYe remewed bty
Fignmen gnd adler's provacative ooservaticns in the
early 1360 (Fishoman and adler 15¢3 ) . These autinors
demonstrated tzad under ceriain conditions antitody
respouses by lymphocytes did zmot cccur upon exrcosure {o
actigen =2lone but rather upon interaction with exiracss

of mecropnages wnich had previously phagocytized tke

&t

antisen,

These early experimenis were interpreted as

denoting trhat a special processing of antigen by
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macrophage was an essential step in immure recognition,
The macrophage again was tre centre of attention, but
oenly for a scort time, ILater, oS more experimental
datu becume available, it was clear o meny that tois

early dinterpretation might aot be entirely ceorrect,

Subseyuent experimernis have shown that lymphzsytes
do interact with antigens bound to macrophages but that
this interaction on occasion may not be absolutely
necessary ani, moreover, may not invelve processing of

~ntizen molecules,

A part Trom its role in ithe induction of izmunity,
the macrophzze hzs held the interest of those studying
delayed Lypsrsensitivity (or cell-mediated iz—munities)
(Benacerral and Green 1909). XNow macrephage is recozm-
ised .8 one of tre cells invclved In the nounspecilic

cormponents cf these reactions, playing an essential r-le

in rTesiztuance To some bazterial and viral infections
(Kacxzaness azd 3anden, 1%c¢7).
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It was found that, in rat appropriate stimulation
0. the peritoneal cavity cwused a rapid increase in tne
absolute number of mecrophages and dramatic change in
the proportions of differernt macroph.ge subpopulations

(Céhn and Benson, 1565) .

Because of the helerogeneity of these elicited
populations djnamics of peritoneal exudate development
was studied. Tnese neterogernous populst.ions differ in

many ways (Nelson y 1976}
I, oDeterggeneity in Cytochemestiry,
II, Heterogenous merpholegy.

III, Betercgesno.s surface properties,
IV, fThey perform different functions,

I, Cyitochemical heterogeneity:

Quantitative end duaiitgiive chanzes in rat
peritonezl cavity cell population 25 a function of time
following intraperitoneal injection of tkiglycollate
(TG) broth, an Zzeni commonly used to elicit peritoneal

exudat cells (PE) (3ianca et &l,, 1975),

Comparison between (u) normal steady-state, .nd

(b) TG elicited macr.phage populations for their content
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of four subpopulations was studied (Forster and’landy)
1581}, These subpopulations had distinct ultrastructu-
ral peroxidate staining patterns (Unanue et al,, 1576)
and undergo markea and rapid changes during the course
of exudate development, These changes were, studied
on suspentions of steady state peritonezl cells and the
4-day TG elicited cells or their content of cells:

1, Cells bearing Fec reseptcrs (FCR),

2, Complement receptors CR,

3_ Cells expressing la antigen,

4, Progenator cells that give rise to zacrophage

' ccleonies invitro,

. Churacters of steady State: (gesident macrophages)

The steady state population consisted primarily

of macropaages witn psrexidstic staining limited to the

nuclear envelop (FE) an: encdoplosmic reticulum such cells

are called Resilent macrephzges (Iobert et =2l., 1983),
Py fe ]

AR T — W T — ————— . ——— ———— - — s e e G — ——— e

- Within bours of T& injection, there was an 1allux of
monocyte-derived exudate macrophage, tae nuzber of
which reached a maximum, by 24 hr,

- During the next 24 hr the proportion of exudate
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II,

macropnages decreased with a concemitant increase in
peroxidatic activity (PA)-negative microphages,

These two cell tyres contiiued to predominate for

the next 48 H., during which there was ggradual
increase in resident macrophage and so called
"exudate-resident” macrophages, the latter of waich
exhibits bothr exudate and resident reroxidatic activ-

ity (PA) patierns,

crenically distinet zacropiage suifpo.ulasicns

1, 50 % PA-negative macrophsa
5 % exudate macrophage

3. 15 % resiient macrophsge
0

;o gxilate~resident macrophige

———r e L L I L L LI Ll I LSl

(Bealen et =1,, 1978),
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lkkacrophages are i.orpkholesically hetaro_eneous,
normal steady state macrophage were mature and fully
differenticted macrophages (Rhec et al,, 1577). Four
bours ufter TG injection, there was a five-fold increase
in cell over steady-state levels with a muximum number

being reached by 24 hr, (Robert et ai.,, 1983).

(b) The TG-elicited populetions: were m:rphologically

hetercgenocus, the degree of whizn depended on when the

cells were rnarvestied following initiation of the infiama-

tory response (time factor).

~ DThe majoriy of cells present early alfter the onset of
inflammation (16-24 hr) were small,immature monocyte

like macrophages.

« During %t:e midphase of tne response, larger zacroplases

conuvaining nurerous cytoplaszic inclucions of amcorphous
material,

- 7The late phzse 0f responce (12-30 days) was crharacier-
ized by sraduzl return to a ropulztion of macrophege
with ultrastructure icentity fto tnat of cells in the
normal steady stste peritoneal cavity. (Regbert et =z21.,

1983).
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