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Different methods have been used in a number of research
laboratories to show specific reactions of serum of allergic
patients with a known allergen or hapten. Some of these tech-
nics gave interesting results in the hands of a limited number
of investigators. The ideal of a simple and easy reproducible
technic has, however, not yet been attained. The technics em-
ployed in our laboratory seem to show a reactive principle
which is present in serum only in a small group of clinical drug
reactions for a relatively short period of time (12, 13).

A new approach to in vitro studies on sera of drug-allergies
consists in combining a particle technic and nephelometric
measurement. Collodium pellets were used by earlier investi-
gators to increase serologic reactions (Loeb, Jones, Freund,
Delves, Cannon and Marshall, Goodner, Eisler, Cavelti,
Jiménes-Diaz et al., Hissig and Liischer, Kallés and Kallos-
Deffner). In these experiments however, polystyrene-latex
has been applied, the same particles that Singer and Plotz
proposed for the serum diagnosis of rheumatoid arthritis
(21). In our experiments instead of visible partical agglutina-
tion, turbidity changes were determined. The photoelectric
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measurements, were based on own experience with nephelo-
metry on sera of drug allergic patients. (11). The technic as
originally described had to be modified in some ways to ex-
clude false positive reactions (3, 12), but its disadvantage
could not be eliminated, namely that of extremely small turbi-
dity changes when applied to non protein “antigens” (13).
Polystyrene-latex seems to be of some help in increasing the
reaction.

The new technic will be explained with the help of some
slides. The method has been described in detail elsewere (14).

The preparation of polystyrene-latex and its addition of the
drug and serum is shown in figure 1.

From a stock solution of polystyrene-latex containing 11 %
of dry material, a dilution of 1: 4000 in buffered,® isotonic
sodiumchloride is prepared. Large particle agglutinations are
removed by slight centrifugation (1500 r.p.m. for § minutes).

The stock solution of the drug contains one daily dose in one

' Na Cl 0.9 % 3 parts with phosphate puffer of Sérensen 1 part.
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2. Serum Additions: 1hour afrer withdrawal of blood
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I Before serum addition
II 30 minutes after serum addition

II 1*/2-2 hours after serum addition
Fig. 2.

liter of physiologic, buffered saline, of which the dilutions
1:4,1:16 etc. up to 1: 65 536 are prepared.

By mixing equal amounts of polystyrene-latex standard dilu-
tion and drug solutions, a final polystyrene-latex concentration
of 1:8000 is obtained.

The first tube of the series is used as the standard for the
nephelometer; it contains only polystyrene-latex with physio-
logic saline. Tubes 2—4 are prepared in exactly the same way.
They later receive 0.1 ml of serum as do the tubes containing
the drug dilutions. The addition of 0.1 ml of serum to 3.0 ml
of polystyrene-latex with allergen, yields a constant serum con-
centration of 1: 30 in each tube.

The time intervals used in the methodical studies are shown
in figure 2.

Polystyrene-latex and allergen or the control solution is kept
over night at room temperature. After these 12—24 hours,
which should permit adsorption to take place, the original
turbidity of each tube is measured in one and the same nephe-
lometric cuvette (14). The photocolorimeter Elko II of C.
Zeiss with nephelometer-attachment has been used. (To allow
accurate measurements, only a series with turbidity changes
of less than = 1/3 of the absolute turbidity of the first tube
should be used (21)).
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After the addition of serum the contents of each tube, even
the first without serum, is stirred 10 times with a glass rod.
The second nephelometric measurement of the tubes is per-
formed 30 minutes later. Further measurements may be made
after 1, 2, 4 and more hours.

The change in turbidity of each tube is the difference be-
tween the readings before and after serum addition. It is, for
simplicity’s sake expressed in units of the nephelometer. With
the help of a turbidity standard these can be converted into
measurements of absolute turbidity (21). Later on the turbi-
dity effect of the serum on polystyrene without drug (tube
2-4) 1s substracted.

Figure 3 shows the turbidity diagrams of sera of four
patients with a clinical reaction to penicillin-procaine. The cur-
ves with penicillin considered to be positive have the following
characteristics:

1. The optimal increase in turbidity is greater than 3-times
the standard deviation of 17 control sera.

2. There is also an increase of turbidity in drug concentra-
tions bordering the one of maximum reaction.

Repeated measurements on the same tubes show the repro-
ducibility of the general shape of the curve (Figure 4). Tur-
bidity readings obtained one or more hours after serum addi-
tion may no longer yield the same significant turbidity change
(Figure 5).

Sera of patients were tested at different time intervals after
the clinical reaction to the drug. A positive reaction could only
be found within 6 days of drug withdrawal. In the patients
with an anaphylactoid shock or exanthema due to penicillin-
procaine, only penicillin was positive, never procaine. In a
single case, the reaction could be demonstrated on blood drawn
on three different days. Reexposure of the patient was con-
sidered to be dangerous with penicillin and procaine, but the
observed clinical reaction followed in 3 of these 4 instances
minutes after the penicillin-procaine injection.

Simular invitro reactions as with penicillin were observed
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in four cases with proven sensitivities to simple chemical com-
pounds such as quinine, mesantoin, a sulfonamide and a thio-
uracil preparation. Re-exposure of these patients to the drug
confirmed the serologic result.

In many other patients with drug allergy no positive reac-
tions were found even when the test was repeated several
times.

Further studies of the reaction should be carried out to prove
specificity and to find ways of increasing even more the turbi-
dity change. It may be, that more pronounced reactions would
permit identification of the responsible drug in a higher pro-
portion of patients,

The positive reaction was never strong enough to be read
by the naked eye, neither immediately nor after spending 24
hours at room-temperature.

The centrifugation-resuspension technic with macroscopic
reading of the agglutination was used only in a restricted
number of cases and gave negative results (1, 8).

1
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The nephelometric measurement is felt to be a sensitive and
objective method, if each result is evaluated statistically, com-
paring the reaction with numerous control sera for the same
allergen (6). To prevent false positive reactions, a constant
sensitivity of the nephelometer and small variations of the
original turbidity of the tubes in the same series are of funda-
mental importance. Sera of patients with rheumatoid arthritis
or liver disease were excluded from this study.

It is of great interest, that Ley describes also in this year,
a highly specific factor in some sera of patients sensitive to
penicillin, which is able to agglutinate penicillin treated ery-
throcytes. The reaction observed by Ley seems to be extremely
specific. The thrombocyte test in vitro, previously described
indicated similar results (10), but it was put aside as the tech-
nic is extremely delicate.

Loiseleur found an increase in serum viscosity, if penicillin
was added to the serum of patients during or shortly after
penicillin therapy. This phenomenon occurred also in patients
who did not show clinical reactions to this drug (20).
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