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Definite diagnosis of penicillin allergy still remains a problem,
and a safe and reliable method has not yet been established.
Since in vivo tests can be dangerous, allergists find it necessary
to use in vitro laboratory tests for the diagnosis of drug al-
lergies. Among these the detection of specific IgE by the
RAST method, and the quantitative determination of hista-
mine released from sensitized leukocytes by antigen stimula-
tion are the most promising for Type I allergy to penicillin
(14, 16). The latter method has been used successfully in the
diagnosis of atopic hypersensitivity and the follow-up of hypo-
sensitisation (5, 6, 7, 8, 10, 11, 14). Experimental work is
still required to investigate its value in drug allergies (4).
This work was done to show the extent of its use in the final
diagnosis of Type I allergy against penicillin.

MATERIAL AND METHODS

For this study nine cases were selected from patients who had presented at the
Department of Allergy with either anaphylactic shock or other Type I allergies
to penicillin. The group comprised seven adults and two children, their ages
ranging from 8 to 6o years. Only those cases were selected whose last reaction
had taken place at least 6 weeks before the test.

The control group comprised seven adults and two children who had received
penicillin and had no history of penicillin allergy; their ages ranged from g to
55 years.

Care was taken to ensure that neither groups received any drug in the two
days prior to the test.
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In Vitro Histamine Release from Leucocytes

All chemicals used were analytically pure. Organic solvents were distilled
before use (1). Histamine dihydrochloride was obtained from Merck, dextran
from Baxter, N-butanol and N-heptane from British Drug House, O-phthaldial-
dehyde (OPT) from Fluka, and penicillin G from the Ibrahim Etem firms.

Plastic syringes, tubes and pipettes were used for leukocyte separation. Glass-
ware was washed with dilute nitric acid for fluorimetric determinations. Aminco
Bowman fluorimeter was used for fluorimetric readings (1).

The separation of the leukocytes from the whole blood of the control and
patient groups was made according to the method of Rodey et al. (3, 13).

Histamine released from leukocytes was determined mainly by the method of
May et al. with some modifications made by us (10). These consisted of the
different way of isolating leukocytes as mentioned above, and preparation of a
“blank” tube for each incubation mixture. The contents of the incubation mix-
tures and their “blanks” are shown in Table 1.

Calculation: Due to the variation in the histamine content of a constant num-
ber of cells derived from different donors, the results obtained in this study are
expressed in terms of per cent histamine released. Eight tubes were used for
each case. The value for the total extractable histamine in the cells is obtained
from the readings of Tube 2. Tube 1 is the “blank” of Tube 2 and its reading
(if any) gives the fluorescence that may derive from HBSS. Therefore the
value of Tube 2 minus the value of Tube 1 gives the net total histamine in the
incubation mixture. The spontaneous (non-specific) release of histamine by the
cells is determined by the difference of the readings between Tube 4 (control)
and Tube 3 (blank of control). The difference gives the net non-specific release
of histamine and is termed net control FU (fluorescent units). The reading of
Tube 6 gives the value of the release of histamine by penicillin and Tube 5 is
its blank. The difference between the readings of Tube 6 and Tube 5 gives
net antigen FU.

When these values are applied to the formula below, one gets the specific
release of histamine:

net antigen FU—net control FU

% net release = - - - X 100.
net total histamine FU

Tube 8 gives the value of a known concentration of histamine (standard) and
Tube 7 is its blank. These tubes are used to check the precision of the histamine
determination method.

Phosphoglucosisomerase activity was determined spectrophotometrically (2).

RESULTS

The type of penicillin reaction seen in all patients was the
Type I hypersensitivity reaction. Three of the patients had
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nad anaphylactic shock (case Nos. 1, 3, 8) and the others had
had urticaria and/or angioedema. The time interval between
the reaction and the test was at least 2 months and at most
2 years, except in one patient (case No. 8) who had had the
last reaction § years before the test.

The amounts of histamine released from the leukocytes of
patients are shown in Table 2. The maximum histamine re-
lease was found with a 2 X 10° U/ml penicillin concentration.
The histamine release was zero in all cases in the control
group (Table 3) because the net antigen FU never exceeded
the net control FU in this group and therefore, according to
the formula for calculation, the result is expressed as “0”.

Phosphoglucosisomerase activity remained the same
throughout the incubation period.

DISCUSSION

Shelley & Comaish in 1965 were the first to use fluorimetric
determination of histamine for the diagnosis of immediate-
type penicillin allergy (15).

These authors used rabbit thrombocytes and leukocytes
which had been passively sensitized by sera from humans with
penicillin allergy. They suggested this test to be reliable for
the diagnois of penicillin allergies because 80 per cent of the
40 cases with penicillin allergy and 15 per cent of 81 normal
cases gave positive results.

On the other hand, Lichtenstein et al. suggested that the
system using human leukocytes isolated and washed from se-
rum was the best system for the histamine release test. Using
this leukocyte preparation, they applied this test successfully
for pollen allergies (5, 6, 7, 8). May et al., using principally
this method, proved that with less blood more antigen can be
tested (9).

We used the method of May et al. with some modifications
in our work. In this test the isolation of leukocytes is very
important. We used the method of Rodey et al. for leukocyte

32%*
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preparations (13) and could each time isolate leukocytes in
great yield from less blood by this method.

A blank tube for each case was prepared to eliminate the
non-specific fluorimetric readings produced by every chemical
put in the incubation mixture (Table 1).

The result of phosphoglucosisomerase activity showed that
there was no rupture of leukocytes during the incubation pe-
riod. Therefore, by eliminating fluorescence from chemicals
other than histamine and discounting the possibility that the
histamine in the incubation mixture is formed by leukocyte
rupture rather than by antigenic stimulation, our fluorimetric
readings strongly suggest that penicillin stimulates release of
histamine from leukocytes.

Perelmutter & Eisen used the test of histamine release
from leukocytes in 14 cases with penicillin allergy, in 16 cases
with ragweed allergy and in six controls (12). They found
30—90 per cent and 16—43 per cent histamine release in cases
with ragweed allergy and penicillin allergy, respectively. We
found a 3.9—51.7 per cent histamine release in cases with peni-
cillin allergy and zero in the control group. On the other
hand, Perelmutter & Eisen found up to 7.6 per cent histamine
release in their control group (12).

The test of in vitro histamine release from sensitive leuko-
cytes can be used for the diagnosis of Type I hypersensitivity
reactions. Our results seem to prove this test to be useful for
detecting Type I hypersensitivity reactions to penicillin. The
results of this test may help to reevaluate the findings in the
case history and physical examination of doubtful cases. This
test can also indicate which cases should be given penicillin.

SUMMARY

The definite diagnosis of Type I allergy against penicillin is
very important. The in vivo tests used for this purpose may
have some disadvantages for the patient. Among the in viiro
tests used for the evidence and differential diagnosis of Type 1
allergy against penicillin, the determination of histamine re-
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lease from leukocytes and the detection of IgE by the RAST
test are the most promising.

We have used the test of histamine release from leukocyte
in this study of 18 cases, nine of whom had Type I hyper-
sensitivity reactions to penicillin and comprised the study
group, the rest were control cases. The per cent of histamine
released in the control group was “zero” while in the study
group it ranged from 3.9 to §1.7 per cent.

The results indicate that the method used in this study is a
sensitive and reliable method for the diagnosis of Type I
penicillin allergies.
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