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The elaboration of different methods for the diagnosis of
allergy of immediate and delayed type is one of the major
problems in modern allergology'. Allergen (antigen)-induced
blast transformation of sensitieed lymphoc)i:es is being now
widely used. Many workers ( i , 2, 4, 5, 7, 8, 9, 10, i i , 18)
Use this method successfully in routine practice, employing
various allergens, such as bacterial, tissue, drug, food, etc.
Blast lymphocyte transformation has proved advantageous
in clinical allergology and in the diagnosis of pollen allergy
(3, 6, 17, 19, 20).
This study was designed to assess its possibilities and to com-
pare it with skin-allergic tests, latex agglutination, passive
hemagglutination, now widely applied in the diagnosis of
pollen allergy.

M A T E R I A L S A N D M E T H O D S

Patients. Twenty-seven patients with aiiamnestic and clinical S5*mptoms of hay
fever during may-august were examined. All the patients were tested with
mixed grass poHen by prick-test. They gave strong positive reactions. The
examination preceded the specific desensitizaticn (december, January). Parallel
experiments were carried out with 15 healthy individuals.

Antigen. Mixed grass pollen (product of RIEM) was prepared by extraction
with Coca III solution, without phenol to avoid the non-specific stimulating ef-
fect on the lymphocytes. It was used at a concentration of 30000 PNU/m!.



Lymphocyte I'ransformaiion Test (LTT)
1. Isolation of small dnd medium size lymphocytes. 30 m! blood sarnpk-s were

withdrawn from the cubital vein and 500 U hepajrin were then added. Th t
jiamples were subjected to differentia] centrifugatjon at 500 and 1000 rpin for
10 min in a refrigerated JaneKzky K-23 ceotrifuge at 4"" C by a modified
method of Kelley (14) (Petrunov & Konstantinova (16]). 7"he sediment con-
sisted of small and medium size ]ymphocj.'tes (30-60 X 10*' cells/ml 5 ivith a
purity of 95—9S per cent and vital it} 98-100 per cent as determiotd by the
method of Johanovsky (TZ) .

3- Culti-vation of lymphocytes ivas carried out in 25 ml wide flat-bottooifd
conical flasks containing 5 ml culture medium (3.5 ml mediiim 199 + 1.5 ml
homologous serum — 100 Penicillin I ' /ml -- 100 g Streptomycin/ml). To the
medium were added to 1,5—2,5 ' lo*̂  celU/ml. XripHoate flasks were prepared
•^vith addition of i) j ml of the antigen (30000 PNl^) j 2) o.oi ml phyto-
hemagglutinirt A (Difco) per ml oi the mediuni, and 3) i fnl of Coca Hi
solution. Prior to tightly plugging the flasks whh rubber sli^ppers carbc^n dioxitie
was bubbled through the cultjvstion medium. CiiitivatJon was perfiirmed at
37̂ ^ C for 96 hours.

Reading of the results. Fullowing culti"^'atinn for 96 hfnirs the culture me-
dium "was decanted into centrifuge tubes and the cells wtre separated by centri-
fugation at looo rpm for 15 mm. Samples were prepa rt'd from the sediment,
stained after Giemsa, and the cell morphology ivas recorded. Four bundrt-d
cells were counted in eacli preparation. Culti^'atioii flaskiii, where tht* vitaltt}'
was below 50 per cent, were abandoned. L T T was assessed according to the
following criteria: a) cell size above 12 microns, b) increase <!f the nuclfus^-
protoplasm ratio, c) appearance of vacuoks hi the prf»u>plasm^—foam-like pnitd-
plasm, ti) more fine chromatin with enlightened areas, e) presence of fain!
perinuclear halo.

The reaction was considered p'jsitsve when the tra[i?^formatif>n was at least
twice as strong as that in the control.

Skin-allcrgtc test. The prick-test was applied, using mixed pollen aliergcn at
a stai^dard concentration of 1000 F N l ^ The reaction was read 20 min later.

Passii'e hcniuggiitimafion was carried out by tbe method of Hoyden (33).
Latex-agglutination was carried out by tbe method of Fetrunov and

(35) employing white and colour latex, a product of RIEM.

R E S U L T S A N D D I S C l̂  S S I O N

The results of the blast transformation oi sensitized lympho-
cytes are illustrated in table i. Positive blast transformation
was demonstrated in iS of the individuals sensitive to pollen.
The average percentage of lymphocytes transformed was i i .2
per cent, the control being 2>-S P^^ cent. The average percent-



Antigens

Vlixed Cjras*i Pollen
Pliytohemagg']utinJti

Coca III Solution (Conn

I'ABLE

Fernrr

•ol)

ttagt' of Lymphocyte
Sensitized

Individuals

I r,2 %

37,4 '^'^'•'

Transformation
Norraa]

Individuals

2 , 5 %

29,4 '/':
2.3 9V

age ol blast translorniation m the control group, provoked by
a mixci.1 gi'ass f)<)l!en allergen, amounted to 2.^ per cent, not
diiiering from that induced by Coca 111—2.3 per cent. The
high degree of transformation, induced by the non-specihc
stmuilator phytohemagglutinin pro\'idcs indirect evidence for
the viability and the reactivity ot the isolated lymphocytes. It
appears from table 1 that the percentage of transformation
in the experimental group was 3 times higher than in the con-
trols, which is indicative ol the specificity of the reaction.
Some workers (Arnache (1), Halpern (8) are inclined to
regard the reaction as positive, if the lower limit ol trans-
if)rnration in the experimental group is 4 per cent and that of
the controls is 2 per cent. In order to ensure specificity of the
reaction, we raised the lower limit oi the positive reactions to
6 per cent transformation in the experimental flasks and be-

TABLE 2
Pvsitii^i' Rfadions Di'nion.ilfuli'd hy Difp'ren^ Xltthods

Appluabif in Diagnosis uf Pollen Aih-rgy

r Ti • Fusitive Reactions
Methods - . ] 1 Aumber ui Ptrctntage m

sensitized normal - - i i • . i i

Lymphoblast
Transformation 27 15 i^ i 67 6,7

^̂ Id0 Test 27 15 27 o TOO o
l.atex

Agglutination 27 15 23 o 85,2 o

• assivc
Hcmagglutiiiatioii 27 15 12 1 44,5 6,-



232

low 2 per cent in the controls. The advantages of L T T were
ascertained by parallel investigations by the above methods
(table 2). Latex-agglutination yielded the highest percentage
—85.2 per cent, excluding the skin tests—ail positive, fol-
lowed by LTT—67 per cent and passive hemagglutination—
44.5 per cent. Only one of the healthy individuals {6.6 per
cent) gave positive reactions in the L T T and PHA. This
fact, together with the higher percentage of positive reactions
in the sensitized individuals, especially when L T T was app-
lied, shows the high sensitivity of this method. It should be
emphasized, however, that the skin tests and LTT, on the
one hand, and passive hemagglutination and latex-agglutin-
ation, on the other, differ substantially. Whereas the former
detect effector antibodies in allergic immediate type reactions
—reagins which are cell-bound—the latter reveal only acces-
sory antibodies. That is why the results obtained with the
skin-allergic tests and L T T are far more important in the
diagnosis of allergy.
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Fig. I shows the coincidence of the results obtained, using
the four methods. Here again latex-agglutination gave a
higher percentage of coincidence—88.5 per cent, compared to
passive hemagglutination—52.5 per cent, which, owing to the
ease of performance, could be applied in clinical allergology.

The diagnosis of pollen allergy is very efficiently achieved
by skin-allergic tests, which are highly specific. In case of
contra-indications, LTT is the only method of choice of the
same value and can he successfully applied.

The LTT is superior to the skin test in the case of drug,
food and even bacterial allerg>'. Then L T T may beindispen-
sable in putting the correct diagnosis.

SUMMARY

The authors have employed the LTT for the diagnosis of
sensitization to grass pollen m patients suffering from hay-
fever. Preparation of viable pure lymphocytes and their culti-
vation with the respective allergen was achieved in accord-
ance with the Kelley method as modified by the authors.

The L T T was carried out along with the skin test on 27
patients suffering from hay-fever. Determination of circulat-
ing antibodies to pollen was achieved by passive hemagglutin-
ation after Boyden and latex agglutination. From the 27 pa-
tients examined by LTT, 18 gave positive results, the average
transformation percentage being over 11 per cent, while that
of the controls amounted to 3.5 per cent. Comparing these
results with those obtained by passive hemagglutination show-
ed a coincidence in 52.5 per cent, while in the case of latex
agglutination it amounted to 85 per cent.

As accompanying antibodies of the IgG class are detected
by both the passive hemagglutination and the latex agglutin-
ation, whereas cell-bound reagins of the IgE class are de-
monstrated with the skin test and the LTT, the authors re-
commend the latter two methods as most reliable in the diag-
nosis of pollen allergy.
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