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J h e cosinophil beinii; ;i cell ol the liiyeloid ji;r()Lip is entiowctl
w i t h phaLi;()cytic function as a re the o the r cells ol the same
g r o i L p ( S p i - i r s & S p c i r s ( l H ) A r c h e r ( 1 ) ) .

I t s presence in an antiiJ!;en-antibocly (Ai>; + Ah) reaction
w a s considered to he tlue to its histaniine content or to its at-
t r ac t ion hy it. Later studies tliouii,h have denionstratetl that the
r o l e ol eosinophils in an iiiinume reaction is dit'lerent anil much
m o r e important. I t was shown tliat the role of tlie eosinophil
m t h e miiiiune process is an active one. Colicu (3 , 4) L'lll (12,
14) Roberts (16) have demonstrated that the eosinophil
p l a y s a great role in the primary reaction of immunisation by
phagocyti/Jni)- and transportino- the Ag to the regional lym-
p h a t i c glands with little tlelay (4h ) .

T h e same authors as wcW as Sabesiii (17) have slu)A\'n by
elec t ron microscopy that the role of eosinophils is of the
s a m e importance in the seeondary reaction, hi this case it
pha_u;ocyti/,es the Ag -|- y\b complex ( s , 6, 9, 11, 15) . Recent
\ \ -ork by Koslagc, Rizzo & Cohcii (9) demonstrates that the
phairocytie capacity of the eosinophil is not limited to the Ag
+ A b complex but is referred to any substance baving a cer-
ta in molecular configuration and molecular Aveight. /,/// (11)
h a s shown by fluorescent tecbniijue that this phagocytosis ap-
p e a r s as cytoplasmie vacLUjIisation. (Juiiiiel (16) in a recent
w o r k demonstrates that the blood eosinophils present a eon-
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siderable A'acuolisatitjn i)t allergic ptilienis as AA'ell as of pa-
tients suifermg Irom a disease A\Mth tissLie necrosis.

I he percentage of A'acuolated eosmophils in these cases is
much higher than that of patients suffering Irom other
diseases and that of apparently healthy controls. He found
A'acuolisation of eosinophils in 40 per cent of allergic sympto-
matic patients.

Connel consiilers the A'acLi()hsatit)n as the phagocytosis of
the specific Ag + Ab complex or of the Ag alone in the blood
oi allergic patients, w hile in other cases as the phagocytosis ot
a foreign or a denatured protein deriA'etl from the inflam-
matory process ol the disease, not cxcluthng the possibilit)' of
a phagocytosis of an autoimmune complex. We thought that
the skin AvindoAV techni(jue Avas appropriate for the study of
this phenomenon, because Ave can study the cellular I'esponse
to a gi\'en antigen, l'ossibly a study of tbe A'acuolisation could
giA*e a specific signilicance to the skm '̂lntloAv eosinophilia and
be helplul to illustrate the physiological function of eosinopbil.

M A T ]•: R I A L A N D T F. C 11 N I O U E

Our material consists of 45 skin Avindow tests (S.VV. I .) with eosinophilia. This
eosinophilia was the resj>onse to the application of antigens of different chemical
nature, i.e. proteins, pol\ saccharides ^^ith small admixture of protein, and
haptens. The eosinophilia varied between 3-50 per cent. AVe defined an eosiuo-
|)liil as a cell witli two or exceptionally three, nuclei and ora/igc coloured
cytoplasmic granulation. The slides were read after May-(!riinwald-C5iemsa
staining and under AA'ild M i i microscope. I he vacuolisation was related
1) to the percentage of eosinophilia in the S.W.T. \vith Ag and 2) to the
percentage of eosinophilia in S.W.T. controls and 3) to the factor of time. We
considereil an eosinophil vacuolated if at least 3 vacuoles Avere present in the
cytoplasm, ^vhile Connel counted onlv two.

RES V: LTS

The statistical studies liave shown that eosinophilia is in-
dependent of time. 'Jlie mean Â alue being of tbe order of 13
per cent did not show any specific trend until the 24th hour
(p < o.O(ji) and 8.2 per cent the 48th hour Avith a probability
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RELATiOK BETWEEN EOSiNO PHILS AND VAC U OL t S ATSO N

Fig. /.
Percentage of vacuoiisation in relation to the time- Black colour: tosinophih

Shaded: vacuoiisation.

of error less 2.5 per cent (Fig. 1). On the contrary the vacuo-
iisation shows a specific trend with a peak (42.5 per cent) at
the 4th hour after which it declines. There is no treshold of
vacuoiisation. The probability of vacuoiisation appearing in
the control is less than 0.05 per cent while in the S.W.T. with
Ag it is higher than 83 per cent.

D I S C U S S I O N

Considering the two parameters i.e. eosinophilia and vacuoii-
sation we feel that the specific phenomenon is the vacuoiisa-
tion and not the eosinophiiia, which has not a specific trend.
The eosinophilia can be the response to an Ag -f- Ab complex
as well as to a nonspecific mechanism, for example ( i ) to the
histamine liberated during the lesion of the skin before the
Ag + Ab reaction takes places, (2) to the substances liber-
ated during this reaction, or (3) to a non-specific inflamma-
tion due to the substance tested. The vacuoiisation is the ex-
pression of cellular phagocytosis. It may be due to the phago-
cytosis of an autologous, denatured protein, either of the Ag
itself, or of a complex Ag + Ab. The specific trend and its
dependence on time suggests the phagocytosis of an Ag + Ab
complex of the immediate type.

23 Acia Allf'rgologica, 25, 5-6
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It seems reasonable to consider as a specific response of
S.W.T. the vacuolisation rather than the eosinophilia which
may be a non-specific response. Thus in 7 S.W.T.s with eo-
sinophilia after the application of a hapten only one showed
a vacuolisation of 10 per cent. We wonder whether in the
other cases non-specific factors i.e. histamine, denatured tissue
proteins can cause eosinophilia but not on Ag 4- Ab reaction.

Thus it is evident that a S.W.T., with eosinophilia can pre-
sent itself in three forms.

(a) with an eosinophilia completely vacuolated
(b) with an eosinophilia partially vacuolated
(c) with an eosinophiiia not at all vacuolated

It is not difficult to accept the positivity of the two first
forms. Concerning the third one, one wonders if an Ag + Ab
reaction takes place unless we accept that there is an Ag 4- Ab
in excess which would inhibit the phagocytosis of a stable com-
plex of precise configuration, although Litt (14) accepts that
a complex with an excess of Ag may be phagocytized.

C O N C L U S I O N

Our results are in agreement with those of Connel. We have
found the vacuolisation to reach 42.5 per cent counting 3
vacuoles in the cytoplasni of the eosinophil while Connel (8)
considered a vacuolisation very abnormal if it was above 50
per cent and moderately abnornnal between 30—10 per cent
counting two vacuoles per cell.

Also, in the drug reactions Connel did not find any vacuoli-
sation and neither did we when we used a hapten (drug).

The use of the S.W.T. with the specific Ag has doubled
the frequency of the vacuolisation. Thus in Connel's study,
vacuolisation was present in 40 per cent of the cases while in
our study it was higher than 83 per cent. This confirms the
specific nature of the vacuolisation as suggested by Connel.

Apart from the significance one can attribute to the vacuoli-
sation in relation to the positivity and specificity of S.W.T.,
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one can alscj whtain inlorniation ahoLit the pliysiolooical func-
tion ot the eosmophil. It seems to he a cell \\'hich is attracted
by certain factors aimed at the ehmination ol the Ag- -J- Ah
complex and oi the siihstances tierived from the mflammation.
In this way it participates in the limitation ot the mllanima-
tion Ayclwr (2) .

The stutly of the vacuolisation in the eosinophilia of S.W.T.
with a given Ag supports on one hand the theory that hist-
amine can potentiate the cellular response, and on the other
hand the necessity for tlie phagocytosis ol a substance with a
certain conliguration and molecular weight. This may he as-
SLiined from the I act that some eosmophils are not vacuolated
and conse(]uently are attracted but not used.

IM-OUI the practical point of view a S.W.I, read alter six
hours M'hich has presentetl an eosinophilia M'lth vacuolisation
higher than that of the control, may he considered a response
oi the nnmediate type reaction trnvards a given Aix,- A ^•acuoh-
sation m the control is an abnormal phenomenon which one
does not expect to find, l luis when it appears it needs an ex-
planation.

Concerning the non-vacuolateti eosinophilia, even if it does
not represent an Ag + Ah complex, it is clinically significant
because the clinical manifestations may be of allergic or par-
allergic origin /'.('. due to a speeilic or a nonspecific histamine
release.

J lie physiological lunction of the eosmophils m relation to
tlie elimination of inflammation, their presence in the S.W. 1 .
no t strictly hoinid to the Ag -f Ah co/iiplcx, as v̂e!l as the
specilicity ol the vacuolisation, are slio\'\'n by their ex'olution
in relation to time.

In readings at 24 aiul 48 hours, the mean values ol eosino-
phiha remain high, while those of vacuolisation are very low.
T h i s means that when one expects a reaction (Ag + Ab) of
the immciliate type to be maximally inhibited, the eosinophilia
remains high in contrast to the vacuolisation which will be
reduced.
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S If M M A R V

/,/'// has demonstrated that phagocytosis of the Ag + Ab com-
plex appears as a vacuolisation in the cytoplasm ol eosmophils.
(Joinicl has shown that 40 per cent of allergic patients with
clinical manifestations, show a vacuohsation of the eosinophils
in the blootl.

In our material consisting of 45 skin window-tests with
cosinophilia, the statistical study has shown the presence of
vacuoHsation in 83 per cent with a specilic trend in relation
to time. 1 he vacuohsation reaches its peak at the 4th hour.
The eosinophilia remains at a constant low level (13-8 per
cent).
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