EOSINOPHILS IN RELATION TO
a\>

SN

SKIN  DISEASES

THESIS

SUBMITTED IN PARTIAL FULFILMENT OF MASTER
DEGREE OF DERMATOLOGY AND VENEREOLOGY.

BY
4 - ;10{16:2
¢/ INAS SABRY ABD EL SAID
RV
b\gi\ =g e
J‘ /;,-i' Sonr e *3\ H nB |Bn CH- ’“’}:F ’:‘, s B
/ 1 G e
( S fj;
. 7% =" SUPERVISED BY

rot.ox. MONA EL OKBY »-.MOSTAFA MOKHTAR KAMEL

Professer of Lecturer of
Dermatclogy and Veneresology Dermatology and Venereclogy
Faculty of Medicine Faculty of Medicine

Ain Shams University 2in Shams University

FACULTY OF MEDICIAE
AIH SHAMS UNIVERSITY
Central Library - Ain Shams University



s
'

ME

EDGE:

AT
ENONEL

i

A

edicine,

I,
17

-
o f
J

b

FelsO Yivh

Fay

TEnT.

P GNoOUTagE

hed

-+
P

or

leagues i

L L

and oo

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTERNTS

Page
Introgoction +«-vvvn. e m et rc e e 1
Review of Literature +.«.......... Ch et naaaaaaa .
. Histology and Ultratructure of eosinophils... 3
. Physiolegy of eosinophils ........ s - 9
. Maturaticn of eosinophil celli......... e 13
Function of =zosinophils ..veeeiinnenana.an . 1e
. Mechanism of ecsinoghilia in dermatological
disorders.......... Cres e e . 26
- Diseases associated with eosinophilia........
- Hyperecsinophilic syndrome.......o0..un. . 30
- Wells' syndrome ......... cramee e . 39
- Eosinophilic spongiosis and some bullous
OlSEaSESeuat st ne et s snronaasasanssnan 47
- Diffuse fariitis with eosinophiliia
(Shulman sSyYNAdromEe) « . e e cnsrsosscnneen 57
- Angioclymphoid hyperplasia with eosino=-
philia {Kimura's disease} .....veu0... 62

- Ecsinophilic pustular folliiculitis ...... 71
- Ecgincophilic ulcer of the tongue ........ 74
- Parasitic infestation and eosinophilia.... 77

- Eosineophilia caused by arthropodes....... 81

English summary and Conciusion ............ eree.. B3
References ........ et eedirese st 83
Arablic SUMMNATY +.-..- G edeassaaaeaar e

Central Library - Ain Shams University



INTRODUCTION

Central Library - Ain Shams University



INTRODUCTICHN

Eeosinophils are present in meny skin diseases.
They are produced in the bone marrow and after dis-
tribution through the blood, they migrate into tissune
gites where they carry out their functions (Tai and

Spry, 1976).

»

The eoainophilia is & consequence of both
increaged eosinophil production in the bone marrow
(Strykman et al., 1968) and prolonged ecsinophil
survival in the bloed {(Dale et al., 1976} and these
factors can also affect the structure and properties

of blood eosinophils,

The eosinephll leukocyte appears to partici-
pate in disease processes that include allergy,
metazoan perasitic infestetions, some neoplasms, a
few vasculitides and certein skin diseases (Bass,

1979).

Certain skin diseases are associated with peri-
pheral vlood eosinophilia such as: hypereosino-
philic syndrome (Hardy and Anderson, 1968), eosino-
philic pustular folliculitis {O0fuji et al., 1970),
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atopic dermatitis, dermstitis herpeiiformis, vriicuris
cr angiodeme, bullous pemphigodid, ichthyesis, pemphi-
gus, exfoliative dermaiitis, herps gestationis,
pityriasis rosea, papular urticarie, pscriasis, con-
tact dermatitis, lichen planus, urticarie pipgmentossa,
erythems annulare centrifugum, erythemsa nodesum, toxie
epicermal necrolysis (Otteson and Cohen, 1978}, Wells?
gyndrome (wells' and Smith), and Kimura's disease

(Koesner et al., 1981).

Other sikin diseases show local tissue ecsino-
philia without periphersal blood eosinophilia: persi-
stent insect bites (Allen, 1948) and the inflemmatory
infiltrate occasionally seen surrounding parasitic

larvae (Woodruff, 1979).

Thig essay includes a detailed review on the
gkin diseases associeted with eosinophils which are
present in large numbers in the blood and skin and
have a role in the seticlogy &nd pathology of such

diseased.
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migrate across the capillary aad venule weliis Trom the

Tre: blocd to conpective tigsue, and this process fa-
creases greatly durinz infiammaiticn. Sosinephils sre
=45 o leakooyies nornsal ploed (Jungueira and Corneiro
1 G ’

1950}, the endopls

0

mic retciulum, wmitochondria, and

Gelgi apparatus are poorly developed.

The eosinophlil hzs a diameter 12 um teo 17 um

(Berretty and Cormane, 19785.

“he malin morphologis characterietic of eceino-
phils is tke nucleus. It is usually composed of twc
lobes which may or may not be coanected with a strand
of nuclear material (Berretty and Cormane, 1978 ané
Zucker-rranklin, 1978%.

Coarse clumps of chromatin are not so densly packed in
the nucleus of eoszincophils as they are in the neutro-
phils; hence ecosinophil nuclei do not stain so deeply

as neutrophils (Ham and Cormack, 1979).

The cytoplasm of ecsinophils is somewhat irregu-

lar in ocutline because of cccasional pseudopodia and is
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characteristically packed with large refractils granules

r

'—lo

leick, 1977) thsi in wmell sta‘red btlood Silms are
1

—
£

coloured red or crange. In poorly stained films their
colour may near towards pirk or a muddy blue. Dven in
poorly stalned preparations they can be distinguished
from the granules of neutrophils because they are more
numerous (Berretty snd Cormne, 1972 end Ham and Cormsck,

19791} .

The granules of cybtoplasm are ilysoscmes contain-
ing acid pheosphatase, cathepsin, and ribonuclease but

not lysozyme (Junqueira aad Carnerio, 1980%.
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Gleich, (1977} reporied that the disiingulshing
Teature ol eosinophil under the lizhi micrescope i= the
dense eosinophilic granulation whick may completely i1l
the cytoplasn. VWhen viewed under the elsctron mizro-
scope thie eosinopkil granule ig seer as a menbrane bound
cysopiagmic organelle with distinctive interanal siruciure.
In most cases, the ecsinophll granule hss an electron
denge core (infternum) and a less dense matrix (exiernunm).
The internum is relatively resistent to mechanicsal
trauma and osmoiic lysis. It consists of phospholipids
and unsaturgted fatty acids. The externum is rich in
acld phosphatase {Jungueira and Carneiro, 198C).

The core occure in a variety of sizes and shapes (Gleich,
1977). When eosinophils are steired for peroxidase
activity, there is a reversal of usual pattern of a
granule staining; in this case the matrix iz eleciron-
dense and the core is less dense {Zucker-Franklin, 1978).
Thig finding is consistent with the view that eosinophil
peroxidase is localised in the matrix because the elec~
tron-dense product from the peroxidase reaction depogits
in the granule matrix. When fthe core of the granule is
examined under high magnification, it appears to hLe s
periodicity in both the longitudinal and cross sectional

dimensions {Miller et al., 15966}.
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This regular structure, entitled the name crystalloid
for the core of the epsincphil granule and some authors
have suggested that the charcot-leyden crystel is deri-

ved from the core {(Zl-Hashimi, 1971).

The core structure of human eosinophil granules
is poorly soluble in physiologic media (Zucker-Franklin,

1973) .

In addition to the typical eosinophil granules
noted above, another type of granule has been descrihed
in human eoainophils {(Parmley and Spicer, 1974). This
granule is membrane bound, It ig smaller in diasmeter
than the erysitalloid-containing granules and is enriched
in acid phosphatase and arylsulfatase, In contrast,
the large granules contain 1little if any srylsulfatase
end very little acid phosphatase (Glich, 1977).

Finally a third cytoplasmic organelle is detected
in eosinophils (Solley et al., 1975). As viewed by
glectron microscopy, these organelles are larger than
the crystalloid containing granules and often as an
enclosing membrane which cannot be readily seen (Gleich,
1977). Occasionally the electron~dense materisl compos-
ing the organelle appears to hare spresd in a centrifugsl
pattern creating a sunburst appearance. These inclus-

iong do not possess the characteristic crystalline core
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of mature granule and they are strongly osmiophilie,
i.e., they appear equally dense regardless of whether

or not the cells are treated with uranyl acetate and
lead citrate. 1In these studies it was not possible

to determine whether these inclusions possgessed peroxi-
dase activily because the electron density was the same
in the reacted and unreacted preparations (Sclley et sl.,

19767 .

During phagocytosis, eoginephill degranulation,
which resembles that of neutrophils, inveolves membrane
fusion and discharge of granule content into the phago-
asome (Zucker-Franklin and Hirsch, 1964). The cytoplasm
has more vesicleg, ribosomes, profiles of rough endo-
plasmic reticulum, and mitochondria than that of neut-
rophila. These findings are in accord with evidence
that eosinophils are metabolicslly more active than
the neutirophils (Baehner and Johnston, 1971 and
Klebanoff et al., 1977) and that they have a longer
life span {Dale et al., 1976). 4in often ignored cyto-
plasmic structure of eosinophils is a profile of endo-
plasmic reticulum, which may assume cuplike, ring, or
dumb-bell-shaped conformations {Zucker-Franklin, 1978).
These structures have been called "mierogranules" and
have been found in eocginophila of about 20 different
species of mamals. The bicchemical makeup and function

of microgranules have not yet been elucidated, but there
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appear to¢ be increased numbers of these structurea in
somz patients with ecosinophilia {Ward et sl., 1972 and
Schaefer et al., 1973).

The nucleus cof epainophils resembles that of neutro-
phils: the heterochromatin has peripheral distribution
and the nucleolus is smaller or absent.

In abvout 80% of normal blood eocsinophils, the nucleus
is bilobed. Hypersegmentation occurs with vitemin 312
andfor folate deficiency, @nd following treatment with
antifolates.

Under such circumstances, the eosinophi] nuclei are
hypersegmented and the cells could be mistaken for
neutrophils when poorly stained {Zucker-Franklin,

1978} .
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Physiclogy of Fosincphils

Kay (1976) reported that the aumber of eosino-
phils increases during the course of sllergic and
parasitic diseases as well as certain skin diseases and

gome Neoplasms.

The ecsincophils have ameboid movement andé are
capable of phagocytosing, thousgh they phegocytose in a
glower but more selective way than the neutrophils. It
was experimentally obsgerved that the eosinophil does
not phagocyiose isolated bovine serum albumin (artigen)
or ita antibody (specific gamma-globulin). However,
the eosinophil phegecytoses the complex of this antigen
with its antibody. It is a function of the eosinophil
to perform selective phagoeylosis of antigen-antibody

complexes (Jungqueria and Carneiro, 1980).

In the game way as the neutrophil, the eogino-
phil exhibitsz the phenomehon of granule coalesence with
the phagcsomes, at which time the respective membrane
fuse. In the eosinophil after fusion, it can be obsger-
ved that only the network or externum of the grarnule
appesrs to fulfil the funcfion of destroying the engul-
fed material since the internum remsins intact within

the vacucle for a long time. Consequently, hydrelytic
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