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Histological studies have shown that a relationship exists
between the type of hypersensitivity and the inflammatory
cells (16, 42). The polynuclear 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
preciscly the relationship of these cells and have determined
their specific role during the various stages of the immune
mechanism.

We know now, that during the primary reaction lympho-
cytes as well as cosinophils and macrophages participate in
the rapid transport of the antigen (Ag) to the regional lymph
nodes. During the process of immunisation the immunocom-
petent lymphocyte carries the antigenic code. Depending on
whether thymus dependent or independent it may or may not
by transformation obtain the plasmocytic form. The plasma
cell produces the circulating antibodies (3 () Thus, during
this stage of immunisation, one can find in the peripheral
lvmphoid tissues the following types of immunocompetent
cells. The thymus dependent lymphocyte responsible for the
delayed type of hypersensitivity (DTH), the thymus indepen-
dent lymphocyte, responsible for the immediate type reaction
(I'T'R), the plasma cell responsible for the production of
circulating antibodies and their intermediary blastic forms
(36). On the other hand it is known that during the secondary
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immune reaction the lymphocyte transfers cellular antibodies
or antibody-like substances while the plasma-cells release cir-
culating antibodies.

Recent studies have tried to determine more precisely the
role of the monocyte or macrophage (4, 36). It scems on one
hand to transfer rapidly to the lymphocyte the information
code through RNA exchange and on the other hand to re-
cognize the specific antigen through the TgG and complement
receptors, which it carries on the cell membrane (2). The
activity of incomplete antibodies in the human can be explained
in this way (11). Transformed lymphocytes with the appear-
ance of monocytes may be included in this population of cell
(30, 05 4,19, 31, 41).

Thus it is evident that during an Ag + Ab reaction the in-
flammatory cells and the Abs characteristic of a certain type
of hypersensitivity will appear.

The Skin window Test (S.W.T.) developed by Rebuck &
Crowley for the studv of inflammation has been used by
other research workers for the study of inflammatory exudate
during an Ag 4 Ab reaction (1, 14, 18, 20, 271, 34, 50).

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

MATERIAL AND TECIHNIQUE

We have applied 776 Skin Il indow Tests on adults of both sexes, cither day-
patients or patients from allergy wards. They almost all showed a polyvalent
reactivity to the intradermal tests. The clinical manifestations of these patients
were mostly of the immediate type hypersensitivity Le. asthma, rhinitis, urticaria,
Quincke'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 haptens (drugs). The antigen used
for the S.W.T. had previously induced a positive Intradermal (I.D.) reaction
on the patient. For the SSW.T. control we used physiologic saline. Thus, the
S.W.T.s were applied on patients characterised by the hisetory and L.D. reac-
tions as sensitive,

The technique used was simple. A superficial abrasion was made on the
inner surface of the arm with the dermabrasion apparatus. In this way, we
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obtained a smooth denuded surface, of the same depth along the whole surface
and awithout bleeding. 1t was covered with a sterile slide on which a drop of
Ag was previously applicd. The slides were changed every 2, 4, 6, 24, 48
hours, were subsequently stained by the May-Griimwald technique and the cells

counted under ordinary light microscop.

The results were obtained by a comparative study of the cells
in the SW.U T with Ag and in the S.W.T. control with isotonic
saline. The cells were of the same nature and showed the
saine 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 of the inflammation. The
cells which appeared were polynuclear neutrophils, cosinophils,
basophils and mononuclear cells. Tt was not possible to study
the lymphocytes since reading at the oth and 12th hour were
not available. The cellular evolution was such as could be ex-
pected, the polynuclears appearing in a large percentage during
the first hours and diminishing during the last hours. However,
exception must be made for the basophils which appeared
from the first hours with increasing percentage during the
last hours. Although there were some oscillations in the curves,
they are not statistically significant since a subjective factor
is inevitable during cell counting. What is evident and statis-
tically significant, however, is the difference in the percentage
of the different cells in the ST, with Ag and the SAV.T.
control.

According to these differences, we have distinguished three
groups of SAW.T. with Ag. (Figure).

st group — presenting an inerease of eosinophils
2nd group — presenting an increase of poly-neutrophils

3rd group — presenting an increase of the monoceytes.

In the first group, the increase of cosinophils is at least
per cent superior to that one of the control. The mean, of 1
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trols is not statistically significant. The probability of error in
the increase of cosinophils is ¢ < 0.005).

In the 2nd group the poly-neutrophils increased with a
P° < 0.005 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 cosinophilia superior to that of the control
with a ’° < o.o1, while the monocytes are diminished with a
P° < o.005. The equality of poly-neutrophils cannot be ex-
cluded.

After 24 hours, the SW.T. with Ag shows in comparison
to S.W.T. control an appreciable decrease in poly-neutrophils
with a P° < 0.005 and an increase of monocytes with a P° <
0.005. The eosinophils and basophils can be present but their
equality in SW.T. with Ag and control cannot be excluded.

CONCLUSIONS

After the statistical study of our results we can say, that a
S.W.T. (applied on a sensitive patient with a positive 1.DD.
reaction with the same Ag) can present in comparison with the
S.W.T. control with isotonic saline 1) an increase in eosino-
philia which can appear from the 2nd hour 2) an increase of
poly-neutrophils appearing after 6 and 24 hours and 3) an in-
crease in monocytes appearing after 24 hours.

We define monocytes a population of cells of the same
size or larger than polynuclear granulocytes with a kidney
shaped round or oval nucleus and a basophilic cytoplasm. In
certain slides we observed that these cells were very large,
lightly coloured, and situated towards the periphery of the
exudate. The cosinophils as well as the poly-ncutrophils and
the mononuclear cells showed a certain vacuolisation.
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DISCUSSION

As a result of our study, we wish to suggest that an Ag which
can produce a positive 1.ID. reaction on a sensitive patient can
induce in a SSW.T. on the same patient a cellular exudate
corresponding to a different type of hypersensitivity and con-
sequently to a different type of Abs.

[t 1s known from the histological studics on the immune
reaction that an immediate type hypersensitivity induces in a
few minutes a vasodilatation, diapedesis, oedema and eosino-
philia. The Arthus’s reaction which starts appcaring about the
4th or 6th hour and is characterised by an acute inflammatory
reaction with ocdema and polynuclear infiltration, may be
complicated by vascular lesions (13) haemorrhage and necro-
sis (9, 27, 30, 31, 42). On the contrary the delayed reaction
is an intense inflammatory reaction with late appearance (6,
11, 16, 17, 31, 32, 33, 42, 45). [ts pcak appears the 24th and
48th hour and it is characterised by lymphocytic and monocytic
infiltration.

Concerning Abs, the immediate reaction is mediated by com-
plete, circulating Abs, while the delayed reaction is charac-
terised by incomplete cellular Abs. Recently, Zolov & Ievine
(51) showed that blood cosinophilia is associated with rea-
gins 1.e. skin sensitizing 1gl4 Abs, while IgG and TgM did not
induce cosinophilia, although these immunoglobulins were pre-
sent in the serum of patients who presented positive 1.D. re-
actions and clinical symptoms of an immediate type hyper-
sensitivity,

Thus one may suggest that as the different types of cells
appearced in predominance in a S W.TL with an Ag which in-
duced a positive 1.D. reaction on the patient, these cells are
the expression of different types of Abs. In the 1st group the
appearance of eosinophils in excess could signify the presence
of skin-sensitizing Abs. In the 2nd group, the appearance of
polynuclears in excess after 6 and 24 hours may express the
presence of precipitating Abs, while the decrcase of mono-
cytes may be the result of the release of migration inhibitory
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factor (M.LE.) by the sensitized lymphocytes (5, 36), being
the expression of a delayed type hypersensitivity. (One could
even think that the immune process is not yet complete. Anti-
bodices are produced against the hapten, against the complete
Ag but not yet against the protein carrying the hapten).

In the 3rd group may be the participation ot skin sensitizing
Abs is expressed by the increased eosinophilia after 4 hours
and that of incomplete cellular or cytophilic Abs by the in-
creasc of monocytes after 24 hours (11).

Although Spector (42) Crowle & Patrucco (11) accept
that the delayed type hypersensitivity presents a biphasic evo-
lution with a small peak at the 4th hour of polynuclears, this
is considered as a non-specific reaction by the first as an ex-
pression of circulating Ab by the others. Spector considers
50 per cent of these mononuclear cells monocytes, the rest
being, large lymphocytes. Towever there is no evidence that
thesc large lymphocytes are not intermidiary forms or resting
forms of monocytes (4, 6, 19, 30, 31, 306, 41).

Consequently if the P° < 0.01 of the statistical study does
not permit one to accept that the cosinophilia after 4 hours is
speciflic, the 3rd group must be assumed to represent incom-
plete cytophilic Abs (7, 8, 10, 26, 35, 37, 44. 40).

In conclusion a SAV.T. with Ag showing an increased co-
sinophilia represents the presence of skin sensitizing Abs (rea-
gins, Igld), an increase in polynuclears precipitating Abs (1gG
or TgM) and an increase of monocytes incomplete eytophilic
Abs 7S y2. On the other hand, the decrease of monocytes may
represent the presence of a migration inhibitory factor re-
leased by the sensitized lymphocytes. This conclusion is sup-
ported by the correlation with the time factor.

T'he increased cosinophilia appeared after the 2nd hour.
The poly-neutrophils increased at the 6th hour and the mono-
cytes at the 24th hour i.e. the time involved correspond to an
immediate type reaction, to an Arthus type reaction and to a
delayed reaction respectively.

Conscquently from 116 positive 1.1, reactions 45 may be
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precipitated from skin sensitizing Abs i.c. they represent an
immediate reaginic type of hypersensitivity.

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

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

Iowever, one cannot ignore the fact that even in this last
group, the L.D. reaction was precipitated by the factor which
produced the eosinophilia in the 4th hour. We advance the
hypothesis that decreased monocytosis and increased mono-
cytosis represents the existence of a delayed hypersensitivity
given that both conditions are two different facets of the de-
layed type of hypersensitivity (36).

However, we cannot give a precise explanation of this hypo-
thesis. A difference in the degree of the sensitivity, the quan-
tity of the employed Ag, the nature of the available Ag are
factors possibly influencing this disparity. The M.LF. is re-
leased from sensitive lymphocytes only in the presence of the
complete Ag (36) (protein 4 hapten) responsible for the
sensitization. Tt is not released by the carrier protein. Could
it be the cause of our results?

Studies of chemotaxis on the inflammatory cells have shown
that the inflammation of an immunc reaction differs {from the
ordinary inflammation only in the intensity. The presence of
an Ag - Ab complex induces a rich influx of polynuclear cells
in the anaphylactics reaction (30) and the presence of a spe-
cific Ag the exaggerated influx of the mononuclear cells in
delayed type hypersensitivity (42).

The fact that the SW.T.s were applied on sensitive per-
sons who previously precipitated a positive 1.D. reaction with
the same Ag used for the SSW.TL, allows to conclude that the
intensity of the inflammation presented in the SSW.T. with
Ag, compared with the control SW.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 inflammatory cells characteristic of
a certain type of hypersensitivity.

EFrom the practical point of view, we suggest:

a) that the cosinophilia by being indicative of reaginic ac-
tivity can be used in the SA.T. to detect the atopic back-
ground, difficulty detectable by the history.

b) that the SW.T. may indicate the type of hypersen-
sitivity i.c. the nature of the antibodies, and could therefore
be applicd before undertaking a specific desensitization.

c) that as the blocking Abs can inhibit the Ag 4 Ab re-
action—the S.W.T. could be applied to follow the course of
the specific desensitization.

SUMMARY

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

T'he immediate type reaction is mediated by reaginic and/or
precipitating antibodics, the delayed type by cellular anti-
bodies. The monocyte of haematogenic origin in the S.\V.T.
carrying specific receptors 7S y2 may be the expression of
cytophilic antibodies and consequently of delayed type hyper-
sensitivity. Among the population of cells, we call monocytes,
a small percentage could be intermediary forms of lympho-
cytes, i.c. medium and large lymphocytes, but the monocytes
are by far more numerous.

116 S.W.T.s (applied on sensitive patients, who had clinical
manifestations of immediate type hypersensitivity and a posi-
tive L1.D. reaction to the same Ag used for the SW.TY)
can be divided in three groups according to the cellular ex-
udate :

I group —with an cosinophilia superior by 3 per cent to that
of the control SW.T. (P < 0.005) during all the readings.

IT group — with an increase of poly-neutrophils in com-
parison with the SW.T. control (P° < 0.0035) after 6 and
24 hours and decrease of monocytes at the same hours (P° <
0.005).
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HT group — with an increase of monocytes (compared to
S.W.T. control) after 24 hours (P° < 0.005) and cosino-
philia after 4 hours (P? < o.01).

Zolov & Levine have shown that reagins [gls induce blood
cosinophilia in contradistinction to TgGG and [gM circulating
antibodies. Thus we consider that the cellular exudate 1n a
S.W.T. with an antigen in relation to S.W.T. control could
represent the type of antibodies precipitated by the 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.

From the practical point of view, after these results the
Skin window Test could be used

a) to detect the atopic background
b) before undertaking a specific desensitization and
¢) to follow the evolution of the specific desensitization.
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