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Lack of agreement still prevails concerning the precise mode
of action of antilymphocyte serum {ALS). ALS is an anti-
body or complex of antibodies in the 75 group directed against
antigens in or on, though not specific for, lymphocytes
(Levey & Medawar 1966, 1967). Various methods have
been used for the production of potent ALS (Menaco et al.
19677; Jooste ¢ tal. 1968), but as yet no satisfactory in vivo
test for the immunosuppressive activity has been found. A
number of parameters for measuring the activity of the serum
are available, e.g. ervthrocyte, lymphocyte and platelet ag-
glutination, as well as lymphocyte cytotoxicity (B oodruff et
al. 1967), opsonization of lymphocytes in vitro (Greaves et
al. 1969) and rosette inhibition (Back & Antoine 1968).

The aim of the present study was to determine, by means of
the skin window technigue, whether ALS has any influence on
the unspecific cellular exudate, e.g. inhibition of the lympho-
cyte migration, and whether such an effect can be used in an
in vitro test.

MATERJAL AND METHODS

Thirty-three patients admitted to the Department of Dermatology volunteered
te participate in the study. None of them was suffering from any skin disease
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on the forearms (where the skin windows are placed) or from any blood
disease, nor were they subjected to internal treatment.

The skin window technique used was originally described by Reduck (1940).
The epidermis from an area of the forearm about 1 om® in size was scraped off
with a sterile knife. A sterile coverslip was placed on the eroded surface and
affixed wits tape. The slips were changed at three-hour intervals through 48
hours after which time they were stained by the Mayv-Griinwald-Giemsa
method, and differential counting was carried out.

Two simultaneous skin window tests were made on each person, one on each
arm. On one arm, 1 mg anti-lymphocyte-serum-1gG (ALG) in oar-o.z ml
saline was injected intradermally into the excoriated area before the first
coverslip was put in place. On the other arm the same amount of contrul serum
with control gammaglobulin was injected. Only one injection of ALS was made
in each test, and the amount injected was a minimal quantity compared with
that used for intravenous immunosuppression.

Production of ALS and 1gG (ALG). Various methods were used for produc-
tion of the four sera mentioned below. Each serum was a pool consisting of
sera from ten rabbits immunized with human lymphocytes isolated from the
buffy coat of donor blood. The blood was drawn in citrate, centrifuged for
15 minutes at 1850 g, after which the buffy coat could be collected. After
sedimentation of the ervthrocytes with dextran, the supernatant was filtered
through cottonwool, thus resulting in a pure [vmphocyte suspension.

Crude gamma-globulins were produced by fractionated salting out with
ammonium sulphate (50 per cent and 48 per cent}, followed by dialysis. From
that, non-specific proteins were separated in a milieu of barium salts by
absorption with bentonite to the precipitation point, after which the 1gG, thus
purified, was obtained by salting out with so per cent ammonium sulphate,
followed by dialysis, The IgG was freeze-dried in nitrogen atmosphere and
stored in sealed ampoules.

1) Serum 45 1 A was produced by subcutaneous injection of 1.4 X 10" lym-
phocytes in Freund’s adjuvant. After one month 162.5 ml pooled serum was
collected and 4.7 mg IgG/ml serum recovered. The cytoxic titre of this serum
was relatively high, ©iz. 1:64. Agglutination titre 1:64.

2} Serum 45 I B was produced from the same rabbits as 45 I A, 7.¢ by
subcutaneous injection of 1.4 X 10° human lvmphocytes in Freund’s adjuvant.
Two months after injection of the cells, a total of 145 ml of serum was col-

Fig. 1.
Graphic presentation of the maximum eosinophile percentage in skin windows.
Each dot represents the preparation in a full skin window experiment where
the largest number of eosinophils can be demonstrated.
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lected with 8.2 mg IgG/ml serum. The cytotoxic titre was low, wiz. 1:8. Ag-
glutination titre 1:128.

3) Serum 45 II was produced by two intravenous injections at intervals of
two weeks of 1.3 X 10* and 1.5 X r1o" lvmphocytes, respectively. In this case
211 1l serum was obtained with 4.7 mg IgG/ml serum. Cytotoxic titre r:256.
Agglutination titre 1:256.

4) Serum 43 III was produced by three intravenous injections of 1.8 X 10",
2.4 X 10° and 1.3 X 10® Ivmphocytes. The first and second injections were given
with an interval of 18 days and the third injection after a further 56 days.
Amount of serum 114 ml with 8.6 mg IgG/ml. Agglutination titre z:128. In
some cases this serum {cytotoxic titre 1:64) caused local erythema in the skin
and was therefore omitted from the study.

All sera were pyrogen-free.
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Fig. 2.
Graphic presentation of the cellular sequence in a characteristic experiment
following the administration of 1 mg ALS (45 I B serum). Eosinophilic leuco-
cytes can be seen particularly during the first 24 hours.
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Fig. 3.

Simultaneous control experiment with administration of 1 mg normal rabbit
gammaglobulin.

RESULTS

In all cases, after local administration of ALS, the skin
windows showed the well-known sequence of polymorpho-
nuclear leucocytes (PMN) and macrophages found in pre-
vious studies (Riis 1959; W olf-Tiirgensen 1966). After three
hours there were generally more than go per cent PMN, but
during subsequent hours the number of macrophages in-
creased, to become more than 5o per cent after 12—15 hours.
Various changes in the relationship between the two cell types
could be seen, but, again, towards the end of the second day
the PMN generally predominated.
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There was, however, a characteristic difference between the
cellular exudate after the application of ALS, and the normal
cellular exudate in that the former contained many eosino-
philic leucocytes, particularly during the first 24 hours. Fig.
1 is a graphic presentation of the maximum eosinophil per-
centage. Furthermore, there was a marked difference in the
ability of the various sera to provoke cosinophilta. Sera 435 1
A and 45 I B had a considerable eosinotactic effect, while
serum 435 11 did not differ irom the simultaneous control test
with normal rabbit gammaglobulin.

Out of 16 experiments with serum 43 1 A, only two showed
no eosinophils and half of them had 4 per cent or more. The
maximum eosinophil percentage was 11 per cent. In one
control experiment with normal gammaglobulin there were
4 per cent eosinophils.

Out of 11 experiments with serum I B, five had consider-
able eosinophilia, one with 64 per cent cosinophiles.

The number of eosinophilic leucocytes was largest during
the first 24 hours and decreased during the second day.

Fig. 2 shows a characteristic curve after 1 mg ALS 45 [ B
serum, and Fig. 3 the simultaneous control experiment with 1
mg normal rabbit gammaglobulin. Basophilic leucocytes were
rarely seen. There was no relationship between the degree of
cosinophilia and the cytotoxic or agglutination titres.

DISCUSSION

This skin window study showed that ALS had no influence
locally on the sequence of polymorphonuclear leucocytes and
macrophages in the cellular exudate. This corresponded to
what has been observed previously in unspecific inflammation
in skin windows (Riis 1959). Thus, ALS seems not to inhibit
the migration of mononuclear cells from the peripheral blood,
or the transformation to “macrophages”.

However, with two sera considerable cosinophilia was ob-
served in the cellular exudate after local administration of
ALS. Normally, eosinophilic leucocytes are not seen in un-
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specific inflammations in skin windows (Riis 1959; B olf-Fiir-
gensen 1962}, e.g. after application of physiological saline.
Slight eosinophilia occurred, however, when 1 mg of normal
rabbit gammaglobulin was applied. The reason for the con-
siderable eosinophilia after application of ALS is not clear.

After local admimstration of histamine and histamine
liberator (W olf-Jirgensen & Zachariae 1963), eosinophilia
could be produced experimentally, and also after bradykinin
and serotonin (M olf-Jiirgensen et al. 1969 a, b). A decrease
in the histamine content in the skin after universal administra-
tion of ALS has been observed (H olf-Jiirgensen & Zachariae
1970). The immune exudate of immediate type also contains
eosinophilic leucocytes during the first 24 hours (Hu et al.
1961), while with delayed immunoreactions basophilia and
eosinophilia are seen during the second day (W olf-liirgensen
1960).

Thus, it is possible that the action of ALS serum is a libera-
tion of mediators of inflammatory reactions, or that the
eosinophilia is an indication that an immunization process
against the foreign protein is starting.

However, further investigation is necessary to determine
whether there is any relationship between the degree of
cosinophilia and the immunosuppressive effect of ALS.

SUMMARY

A report is given of a study of the local influence of ALS
on the cellular exudate in 33 skin window tests. No effect
was found on the lymphocyte migration or the transforma-
tion to macrophages. However, with two sera there was con-
siderable eosinophilia in the cellular exudate. The significance
of this finding is discussed. Further investigation may reveal
whether eosinophilia has any relationship to the immuno-
suppressive effect of ALS.
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