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ITistological studies have shown that a relationship exists
betAveen the type of hypersensitivity and the intlammatory
cells ( i6 , 42). The polynudear cells are characteristic of the
immediate type of hypersensitivity (3) while mononuclear
cells of the delayed type (6, 17, 22, 31, 32, 39, 45).

Recent and more advanced studies have established more
precisely the relationship of these cells and have determined
the i r specific role during the various stages of the immune
mechanism.

W e knoAV now, that during the primary reaction lympho-
cytes as Avell as eosinophils and macrophages participate in
the rapid transport of the antigen (Ag) to the regional lymph
]iodes. During the process of immunisation the immunocom-
petent lymphocyte carries the antigenic code. ])epending on
AA'hether tliymus depentlent or intlependent it may or may not
by transformation obtain the plasmocytic form. 1 he plasma
cell produces the eirculating antibotlies {}(>)• Thus, iluring
this stage of immunisation, one can find in the periplieral
lymphoitl tissues the following types ol immunocompetent
cells. The thymus dependent lymphocyte responsible for the
delayetl type of liypersensitivity (Dl 'LI) , the tbynnis indepen-
d e n t lymphocyte, responsible for the immediate type reaction
( I T R ) , the plasma cell responsible for the production of
circulating antibodies and their intermetliary blastic forms
( 3 6 ) . On the other hand it is known that during the secondary



immune reaction the lymphocyte transfers cellular antibodies
or antibody-like substances while the plasma-cells release cir-
culating antibodies.

l'Jecent stiulies have tried to determine more precisely tlie
role of the monocyte or macrophage (4, 36 ) . It seems on one
hand to transfer rapidly to the lymphocyte the information
code through R N A exchange antl on the other hantl to re-
cognize the specific antigen through the IgCi and complement
receptors, which it carries on the cell membrane ( 2 ) . I lie
activity of incomplete antibodies in the human can be explained
in this way ( 1 1 ) . Transformed lymphocytes with the appear-
ance of monocytes may be includetl m tliis population of cell

i.V\ <^, 4- 19, 31, 4 0 -
Tims it is eviilent that during an Ag + Ab reaction the in-

(lammatory cells and the Ahs characteristic ol a certain t3'pe
of hypersensitivity will appear.

The Skin window Test (S .W.T.) developed by Rebuck &
CroM'Iey for the studv oi inflammation has been usetl by
r)ther research workers for the study of inflammatory exudate
during an Ag -|- Ab reaction ( i , 14, 18, 20, 2[ , 34, ^o) •

\n our experiment we have tried to introduce elements
which could further elucidate tlic significance of the S.W.T.
and possibly contribute to its use in the field of allergy.

M A r K n I Ah A N 0 T Is (' II N I Q V K

We have applied //6 Skin ll'indoiu Trsts on adults of both sexes, either day-
patients or patients from allergy wards. Thev almost all showed a polyvalent
reactivity to the intrndermal tests. Tlie clinical manifestations of these patients
Avere mostly fif the immediate type hypersensilivitv i.e. asthtna, rhinitis, urticaria,
Qiiincke's oedema, spasmodic cough and atopic dermotitis.

The antigens used for the S.W.T. were almost pure proteins (pollens) com-
plex-proteins (dust, Candida, moulds) and liaptens (drugs). The antigen used
for the S.W.T. had previously induced a positive Intraderinal (T.U.) reactioti
on the jiatient. For the S.X'N .̂T. control we used ph\'siologic saline. T hus, the
S.W.T.s were applied cm patients CIKU acterised by the hisetory and 1.1'). reac-
tions as sensitive.

'I'he techni([ue used was simple. A superficial alirasioii was made on the
inner surface of the arm with the dermabrasion apparatus. In this \vay, we
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obtained a smooth di'iuuled Mirfaci', of the same depth along tlie whole surface
a n d Avitlioiit hlfcdiiiK. It \v:is covered with a sterile slide on w liidi a drop of
A g \vas previously applied. Tlie slides were chaiigeil every 2, 4, 6, 2+, 48
hours , were subsequently staitied by the May-(iriiu\vnl(l techni<iue and the cells
counted under ordinary light Tiiicrosi'op.

R !•: S V I. T S

The results \\'ere obtaineil b)' a comparative stud)' of the cells
in the S.W.'I\ with Ag and in the S.W.T. control with isotonic
saline. The cells were of the same nature and sho•̂ '̂ed the
same evolution in relation to time in the controls and the
S.W.T.s with Ag. They differed only with regard to the per-
centage of the cells and with regard to certain cellular altera-
tions. I.e. concerning the intensity ol the inflammation. The
cells which appeared '\A'ere polynuclear neutrophils, ec^inophils,
hasf:iphils and mononudear cells. Tt AA'as not possible to sttidy
the lympbocytes since reading at the 9th and 12th hour were
ncjt available. The cellular evolution was such as could be ex-
peetetl, the polynuclears appearing in a large percentage during
the first liotirs and diminishing during the last hours. Mow-ever,
exception must be made for the basophils which appeared
froni the first hours with increasing percentage during the
last hours. Although there were some oscillations m the curves,
they are not statistical!}' significant since a subjective hictor
IS inevitable iluring cell counting. Wbat is e\'ident and statis-
tically significant, bowever, is the difference in the percentage
of the different cells in the S.W.T. with y\g and the S.W.1'.
control.

Accortling to these differences, we have distinguishetl three
groups of S.W.T. with Ag. (Figure).

1st group - presenting an increase of eosinopliils
211(1 group - presenting an increase of poly-iieutrophils
3rcl group - presenting an increase ol the monocytes.

In the first group, the increase of eosinophils is at least 3
p e r cent superior to that one of the control. 1 he mean, of 13
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per cent, presents a trend almost linear during the 24 hours
and shows an important decrease (40 per cent) after (48th
hour). In this group the difference between the polynuclear
and mononuclear in the S.W.T.s with Ag and S.W.T. con-
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trols is not statistically significant. The probability of error in
the increase of eosinophils is P° < o.ooj).

In the 2nd group the poly-neutrophils increased with a
P ° < o.on^ after 6 and 24 hours, while the mononuclear
cells diminished the same hours with a P° < 0.005. The equa-
lity of poly-eosinophils and basophils in the S.W.T. with Ag
and S.W.T. control cannot be excluded.

In the 3rd group the cellular evolution shows appreciable
particularities after 4 and 24 hours. After 4 hours the S.W.T.
with Ag shows an eosinophilia superior to that ot the control
with a P° < 0.01, while the monocytes are diminished witli a
P ° < 0.005. The equality of poly-neutrophils cannot be ex-
cluded.

After 24 hours, the S.W.T. with Ag shows in comparison
to S.W.T. control an appreciable decrease in poly-neutrophils
with a P° < 0.005 'i'""̂ ! '̂ ^ increase of monocytes with a P° <
O.ooi;. The eosinophils and basophils can be present but their
ec]uality in S.W.T. with Ag and control cannot be excluded.

C O N C 1. V S I O N S

After the statistical study of our results we can say, that a
S.W.T. (applietl on a sensitive patient Â 'ith a positi\'e T.D.
reacticMi \\'ith the same Ag) can present in comparison with the
S.W.T. control with isotonic saline 1) an increase m eosino-
philia which can appear from the 2nd hour 2) an increase of
poly-neutrophils appearing alter 6 antl 24 hours and 3) an in-
crease m monocytes appearing alter 24 hours.

W e del me monocytes a population of cells ot the same
size or larger than polynuclear granulocytes with a kidney
shaped round or oval nucleus and a hasophilic cytoplasm. In
certain slides we observed that these cells were very large,
lightly coloured, and situatetl towards the periphery of the
exudate. The eosinophils as well as tlie poly-neutrophils and
the mononuclear cells showed a certain vacuolisation.
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n I s c u s SI o N

As a result of our study, we wish to suggest that an Ag
can produce a positive l.D. reaction on a sensitive patient can
intluce in a S.W.T. on the same patient a cellular exudate
corresponding to a different type ol hypersensitivity and con-
se(]uently to a different type oi Abs.

It is known from tbe histological studies on the immune
reaction that an immediate type hypersensitivity induces in a
few minutes a \'asodilatation, thapetlesis, oedema antl eosino-
philia. The Arthus's reaction which starts appearing about the
4th or 6th hf)ur antl is characterised by an acute inflammator)'
reaction M-ith oedema antl polynuclear infiltration, may be
complicatetl by vascular lesions (13) haemorrhage and necro-
sis (9, 27, 30, 31, 42). On the contrary the tielayetl reaction
is an intense mllammatory reaction •\'\'ith late appearance (6,
I r, T6, 17, 31, 32, 33, 42, 4 0 - 'ts peak appears the 24th and
48th hour and it is characterised by lympbocytic antl monocytic
infiltration.

Concerning Abs, tbe immediate reaction is metliatetl by com-
plete, circulating Abs, while the delayed reaction is charac-
terised by incomplete cellular Abs. Recently, Zolov & Levine
( s O showetl that hlootl eosinophilia is associatet! M'ith rea-
gins i.e. skin sensitizing TgE Abs, while IgG and igM did not
incUice eosinophilia, although these immunoglobulins were pre-
sent in the serum of patients M'ho presented positive l.D. re-
actions antl clinical symptt)ms t)f an immediate type hyper-
sensitivity.

Thus one may suggest that as the different types of cells
appearetl in pretlominance in a S.W.T. Avith an Ag M'hich in-
ducetl a positive l.D. reaction on the patient, these cells are
the expression of tlifferent types of Abs. Tn the i st group the
appearance of eosinophils m excess coult! signiiy the presence
t)f skin-sensitizing Abs. In the 2ntl group, the appearance of
polynuclears in excess after 6 antl 24 hours may express the
presence of precipitating Abs, while the tlecrease o\ mono-
cytes may be the result of the release of migration inhibitory
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fact:<ir (M.I.F.) by the sensitized lymphocytes (5, _^6), being
the expression of a delayed type hypersensitivity. (One could
even think that the immune process is not yet complete. Anti-
bodies are produced against tlie Iiapten, against the complete
A g hut not yet against the protein carr)'ing the liapten).

In the 3rd group may be the participation ol skin sensitizing
Ahs is expressed hy the increasetl eosinophilia after 4 hours
and that of incomplete cellular or cytophilic Abs by the in-
crease oi monocytes after 24 hours (11).

Although Spcclor (42) Crowlc & Palrticco (11) accept
tha t the delayed type hypersensitivity presents a biphasic evo-
lution with a small peak at the 4th hour of polynudcars, this
is considered as a non-specific reaction hy the lirst as an ex-
pression of circulating l\h hy the others. Spi'ctor considers
50 per cent of these mononuclear cells monocytes, the rest
being, large lympliocytes. However there is no evidence that
these large lymphocytes are not intermidiary lorms or resting
forms of monocytes (4, (1, 19, 30, 31, 36, 41).

Conse(]uently if the P" < 0.0T ol the statistical study docs
not permit one to accept that the eosinophilia alter 4 hours is
specilic, the 3rtl group must be assumed to represent incom-
plete cytophilic Abs (7, 8, 10, 26, 35, 37, 44, 46).

In conclusion a S.W.T. with Ag showing an increasetl eo-
sinophilia represents the pi'csence ol skin sensitizing Abs (rea-
gins, IgE), an increase in polynudcars precipitating Abs (IgG
or TgN'I) and an increase ol monocytes incomplete cytopbilic
Ahs 7S Y2. On the other hand, the decrease of monocytes may
represent the presence ol a migration inhibitory I actor re-
leased by tbe sensitizetl lymi^hocytes. d his conclusion is sup-
ported hy the correlation with the time factor.

T he increased eosinophilia appeared alter the 2nd hour.
T l i e poly-neutrophils increased at the 6th hour and the mono-
cytes at the 24th hour i.e. the time in\-olved correspond to an
imnietliate type reaction, to an Arthus type reaction and to a
delayed reaction respectively.

C<)nse()uently from 116 positive I.D. reactions 45 may be
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precipitated from skin sensitizing Abs i.e. they represent an
immediate reaginic type of hypersensitiA'itx'.

41 may be precipitated by a precipitating circulating Ab i.e.
they are an immediate Arthus' type reaction possibly associ-
ated Avith a delayed tj'pe hypersensitivity.

28 may be precipitated by cytophilic Abs Avhich have at-
tracteil monocytes carrying on their cell membrane specific
receptors.

IToM'ex'er, one cannot ignore the fact that eÂ en m this last
group, the T.I^. reaction Avas precipitated by the factor Avhich
produced the eosinophilia in the 4th hour. We ach'ance the
hypothesis that decreased monocytosis antl increased mono-
cytosis represents the existence of a delayed hypersensitivity
giÂ en that both conditions are tAvo dillerent facets of the de-
layed type of hypersensitivity (;^6).

LIoAveA êr, Ave cannot giÂ e a precise explanation of this hypo-
thesis. A difference in tlTe degree ol the sensitiA'ity, the quan-
tity of the employed Ag, the nature of the available Ag are
factors possibly influencing this disparity. 1 he M.LF. is re-
leased irom sensitiA ê lymphocytes only m the presence of the
complete Ag (36) (protein + hapten) responsible for the
sensitization. It is not released by the carrier protein. Could
it be the cause of our results?

StLidies of chemotaxis on the inflammatory cells haA'e shoAA'n
that the inflammation of an immune reaction diflers from the
ordinary inflammation only m the intensity. The presence of
an Ag -|- Ab complex iniluces a rich influx of polynudear cells
m the anaphylactics reaction (30) and the presence ol a spe-
ed ic Ag the exaggerated influx of the mononuclear cells in
tlelayed type hypersensitiA'ity (42).

1 he fact that the S.W.T.s Avere applied on sensitive per-
sons \\'ho preA'iously precipitated a positiA'e l.D. reaction Avith
the same Ag used lor the S.W.T., allows to conclutle that the
intensity of the inflammation presented in the S.W.T. Avith
Ag, compared AA'ith the control S.W.T., is due rather to an
Ag + Ab complex than to a non-specific substance. This sug-
gestion is also justified by the coincidence of the factor time
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and the appearance of the infhunmatory cells characteristic of
a certain type of hypersensitivity.

F^rom the practical point of view, we suggest:
a ) that the eosinophilia hy heing indicative of reaginic ac-

tivity can be usetl in the S.W.T. to detect the atopic back-
ground, difficulty detectable by the history.

h) that the S.W.T. may indicate the type of hypersen-
sitivity i.e. the nature of the antibodies, and could therelore
be applicti before undertaking a specific desensitization.

c) that as the hlocking Abs can inhibit the Ag -|- Ah re-
action—the S.W.T. could be applied to follow the course of
the specilic tlesensitization.

S U M M A R Y

h roi7i the histo-pathological point oi view the immediate hy-
persensitivity is characterized by polynuclear cells, the delayed
type of hypersensitivity by mononuclear cells.

I he immediate type reaction is metliated by reagmic and/or
preeipitating antibodies, the delayed type by cellular anti-
bodies. 1 lie monocyte ol haematogenic origin in the S.W.F.
carrying specilic receptors 7S Y2 may be the expression ol
cytophilic antibodies and conse(]uendy of delayed type hyper-
sensitivity. Among the population ol cells, we call monocytes,
a small percentage could be intermediary lorms oi lympho-
cytes, I.e. medium and large lymphocytes, but the monocytes
are hy lar more numerous.

116 S.W.l'.s (applieil on sensitive patients, M'bcj had clinical
manifestations ol immediate type hypersensitivity antl a posi-
tive I.D. reaction to the same Ag usetl for the S.W.1\)
can he tln'itled in three grt)ups according to the cellular ex-
utlate :

I group - with an eosinophilia superior by 3 per cent to that
oi the control S.W.T. (P" < o.t)Os) during all the reatlings.

I I group - Avith an increase of poly-neutrophils in com-
parison witli the S.W.T. control (P'' < 0.005) after 6 and
24 hcjurs antl decrease t)f monocytes at the same hours (P° <
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III group — with an inci"ease of monocytes (compared to
S.W.T. control) after 24 hours (P° < 0.001;) and eosino-
philia after 4 hours (1^" < o.ni) .

Zolov & Lcvhic have shown that reagins IgE induce blood
eosinophilia in contradistinction to IgG and IgM. circulating
antibotlies. ^luis we consider that the celkilar exudate in a
S.W.T. with an antigen in relation to S.W.T. control eouUl
jx'present the type of antibodies precipitatetl by tbe antigenic
determinants of the antigen in question. In addition, though
the clinical manifestations of the patients are of the immediate
type, the same patient have both types of hypersensitivity, one
being more predominant than the other.

l^roin the practical point of view, after these results the
Skin window Test could be used

a) to iletect the atopic background
b) before undertaking a specific desensitization antl
c) to follow the evolution of the specific desensitization.
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