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Lymphocyte Transformation Test for House Dust Mite in Atopic 
Dermatitis: 
Re/ationship between Mite Antigens for Type I and Type IV Allergy 
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Using a crude extract obtained from Dermatophagoidesfarinae, 

and its four fractions (I, ll, 111 and IV) partially purified by

high-speed gel filtration chromatography, scratch tests and 

lymphocyte transformation tests (LITs) were performed on 37 

patients with atopic dermatitis. Crude mite antigen provoked 

positive scratch test reactions in 25 (68%), and positive LTT 

reactions in 19 (51 %) of the 37 patients examined. Mite antigen 
fractions I, Il, 111 and IV induced a positive LTT reaclion in 19, 

22, 17 and 7 patients, respectively. Of the 65 positive LTT 

reactions, 25 accompanied a positive scratch test to the antigen 

fraction which provoked the positive LTT reaction, but 40 

accompanied a negative scratch test. These findings suggest 
that house dust mite antigen fractions for type IV allergy are 
different from those for type I allergy in a considerable propor

tion of patients with atopic dermatitis. Key words: Dermatopha• 
goides faririae; Antigen fractionation; Cell-mediated immunity; 

Scratch test. 
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INTRODUCTION 

The pathomechanism of atopie dermatitis (AD) is still un
known. The histological and immunohistological features of 
the disease correspond roughly to those of type IV allergic 
r�action (1-3), indicating that type IV allergy is implicated in 
the pathomechanism of AD. 

On the other hand, patients with AD o[ten show a positive 
type I and type IV allergie skin reaction to environmental 
antigens, such as house dust mile. Consequently some authors 
assert that both type T and type IV allergy lo house dust mile 
are involved in the etiology of the disordcr. Mitehell et al. (4) 
and others (5-7) reported that patch tests with house dust 
mites could induce eczematous lesions in patients with AD but 
only in those who also showed a positive immediate skin 
reaetion to the same allergen. However, house dust mites 
contain a ]arge number of antigenie substances (8, 9). It is 
therefore not clear whether house dust mite antigen(s) for type 
I allergy and those for typc IV allergy in patients with AD are 
identical, or not. 

To settle this question. we performed seratch tests and lym
phocyte transformation tests (LTTs) with partially purified 
mite antigen fractions in patients with AD. 

MATERIALS AND METHODS 

/>atiems 

A total of 37 patients with AD. 22 males and 15 females. were selected 
for this study. Their ages ranged from 8 10 48 years (mean. 21 years). 
The diagnosis of AD was made according to the criteria of Hanifin & 
Rajka (10). Most patients had been treated with topical corticoste
roids. Oral corticosteroids werc withheld for at least a month before 
the present study started. 

Ten healthy volunteers served as controls. They had neither a per
sonal history nor a family history of atopic diseases. 

The study details were fully discusscd with each patient. and in
formed consent was obtained. 

Fractio11lltio11 of mite amigen extract 

One grnm of Derma10phagoides farinlle was suspended in 10 ml of 
phosphate-buffered saline. and stirred overnight at 4°C. The super
natant solution was separated from the residue hy centrifugation al 
11.000 g for 20 min, and dialysed three times against distilled water. 
using dialyser tubing with a pore size cut-off of molecular weight 
(MW) 3,500. The supernatant was concentrated to a volume of about 
1 ml with a concentrator. The concentrated supernatant was desig
nated crude mite extract. 

High-speed gel filtration chromatography of the crucle extract was 
carried out on a column of porous silica-based aqueous gels (TSK
GEL G2000SW, Tosoh Mfg Co) (11). According to the eluting order, 
the extract was divided into four fractions (fractions I to IV) (Fig. 1). 
Soclium dodecyl sulfate-polyacrylamide gel clectrophoresis was car
ried out according 10 Laemmli's method (12). We used the gels con
taining 10% acrylamide. Fraction I produced many protein bands of 
MW 30.000 or more. Fraction Il had a major protein band of MW 
18,000. Fraction [Il con1ained mainly a protein band of MW 29,000. 
Fraction IV was eluted aftcr the total available volume of the column. 
and scarcely contained any substances that were stainable with Coo
massie Brilliant Blue R. indicating that they consisted of subs1ances 
which interactcd with the silica-bascd aqueous gels (Fig. 2). 

The crude extract and each fraction of solution were sterilizcd by 
passing them through a polymer filter (0.22 µm, Millcx-GV filter, 
Millipore). These test solutions wcre drawn into sterilized plastic 
syringes and frozen in aliquots at -70"C until used. 

The measurement of protein volumc was conducted using Lowry's 
method (13). 

Scratch tests wirh house dusr mile amigen fractions 

Scratch test solutions containing 0.3-0.5 mg of proteins per ml of 
physiological saline were prepared from the crude mite antigen extract 
and each mite antigen fraction from thc gel chromatography. 

Macroscopically normal skin from flexor forearm of all the patients 
was used for the skin tests. One drop each of test solution and 
physiological salinc were applied by the scratch technique. Rcadings 
were made after 20 min. A wheal reaction 3 mm greater than that 
elicited by the saline was interpretcd as positive. 

Lymphocyte transformation tests with the crnde mite extract and each 
fraction 

Venous blood ( 10 ml) was collectcd aseptically. and mononuclear cells 
were isolated with thc Ficoll-Hypaque method. The cells were re
suspendcd at a concentration of 2x 10" lymphocytes per ml of a culture 
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Fig. I. High-speed gel filtration chromatography of the house dust 
mitc cxtract. (!: Fraction I; fl: Fraction Il; /Il: Fraction III: IV: 
Fraction IV). 

medium which was dcveloped at Roswcll Park Memorial lnstitute 
(RPMI 1640). supplemented with 20% human AB serum, L-glutamine 
(300 mg/I), and kanamycin (80 mg/I). The solutions were divided into a 
series of culture tubes (2 ml tube). The crude mitc extract or each 
fraction was added separately to test cultures. Cultures were incubated 
for 7 days, at 37°C with 5% C02. Control cultures were. incubated with 
saline instead of mite antigen. An hour prior ro harvesting the cul
tures, 10 µmol bromodeoxyuridine (BrdU) was added (14). 

�rcliminarily wc performcd lymphocyte transformation tests on the 
crude mite extract and on each fraction. The optimal concentration 
was found to be around SO µg/ml for crude extract and around 30 µg/ml 
for each fraction. In the present study, therefore. we uscd the crude 
extract al conccntration of 50 ftg/ml and each fraction at 30 µg/ml. All 
culturcs were performcd in triplicatc. 

A fter completing the cultures, the cell·s were fix ed in Farmer's fluid 
(a mixture of methanol and acetic acid; 3: 1) for 30 min. Af ter centrifu
gation. the cells were again mixed with 0.1 ml of Farmer's fluid, for I 
min. The cells were spread on pre-chilled microscope slides. using the 
flame dry method. 

lmmunohistochemica/ staining 

Using monoclonal antibody to BrdU, immunohistochemical staining 
of the culturcd cells was performed (15, 16). Briefly. after denaturing 
thc cellular DNA, the cells were incubatcd with monoclonal anti
BrdU antihody (Becton Dickinson Co). then with biotin-conjugated 
horse anti-mousc antibody, and finally with the avidin-biotin-perox
idase complex. lmmunoreactants were stained with diaminobenzidine 
(DAB) and hydrogen peroxide. Hematoxylin was used as the counter
stain. 

It has been confinned that the proportion of cells stained by the 
monoclonal anti-BrdU antibody method is almost identical with the 
tritiated thymidine labelling index ( 17-19). 
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Estimation of lymphocyte transformation tests 

A total of 1.000 cells werc examined for DAB-positivc reaction, using 
a microscope (X LOO) and the double-blind method. Data were ex
pressed as follows: 

Stimulation index (SJ) =

Number of DAB-positive cells 
in cultures with antigen 

Number of DAB-positive cells 
in cultures without antigen 

A preliminary study showed that in non-atopic subjects, thc SI value 
of thc crude mite antigen extract was less than 180%. in the present 
study, therefore. the lymphocyte transformation test was judged to be 
positive when the Si value cxceeded the average SI plus twofold 
standard deviations in control subjects (20). 

RESULTS 

Scratch tests with the crude mite extract and each fraction 

The results of scratch tests using the crude mite extract and 
each fraction are shown in Table l .  The mite extract provoked 
positive reactions in 68% (25/37) of patients with AD. Frac
tion III induced positive reactions in 65% (24/37) of the pa

tients. Thus, the incidence of positive reactions to fraction III 

was almost the same as that to crude mite extract. Fractions I 

and II provoked positive responses in 11 % (4/37) and 38% 

(14/37) of the patients, respectively. Fraction TV consistently 
revealed negative responses in the patients cxamined. 

Lymphocyte transformation tests with the crude mite extract 

and each fraction 

The results of lymphocyte transformation tests (LTTs) to the 
crude mite extract and each fraction are shown in Fig. 3. The 
crude extract provoked positive LTT rcactions in 51 % (19/37) 
of the patients with AD. The proportions of positive LIT 
reactions to fractions I, II, 111 and IV wcre 51 % (19/37), 59% 

(22/37). 46% (17/37) and 19% (7/37). respectively. 

Relationship between lymphocyte transformation tests and 

scratch tests 10 the crude mite extract 

Of the 19 patients with AD who showed a positive LTT to the 
crude mite extract, 12 patients had a positive scratch test to the 
crude extract (Table II). The remaining 7 patients had a nega
tive scratch test reaction to the extract. 

Table I. Scratch tests with the crude house dust mite extract and 

each fraction in patients with atopic dermatitis 

Scratch test % of 
Mite antigen Molccular positive 
fraction weight Positive Negative reaction 

Crude extract 25 12 68% 
Fraction I >30.000 4 33 11% 
Fraction I l  18,000 14 23 38% 
F raction 11 I 29,000 24 13 65% 
Fraction IV <10,000 0 37 0% 



Lymphocyte Transformation Test for 1/ouse D11.\/ Mile i11 AD SI 

C.E. Fr.1 Fr.11 

I 

-45,000

� -29,000

Fr.111 Fr.lV S.P. 

-18.400
-14,300

Fig. 2. Analysis of house dust mite proteins by 10% sodium dodecyl 
sulphate-pol}acrylam1de gel clectrophoresis (C /:..: crudc cxtract. 
S. P.: standard proteins with molecular wcights indicated).

Rela1ionship be1ween lymphocyte transformation tests and 

scratch fests to mite antigen f ractions 

Fractions I. II. lII and IV provoked a positive LIT reaction in 
19. 22, 17 and 7 patients with AD. respectivcly. Thus, a total

of 65 positive LITs wcre obtained. of which 25 accompanied a

positive scratch test to the antigen Craction which provokcd the
positive LTI rcaction. However. the remaining 40 positive

Table Il. Scratch rests usi11g crude house d11s1 mite extract i11 
patienrs with atopic demwtiris who showed" posiri,·e lympho

cyte transformation test ( LTT) reaction ro the crude exrract 

Patients with AD who showed 
pm.it i, c LTI rcaction 
to crudc mile extract 

Scratch tc�t rcaction to 
No. of the crude extract 

patients 
Positive "1cga11vc 

19 12 7 

LIT reactions wcre accompanicu by a negative scratch test 10 

the antigen fraction that induccd the positive LIT response 
(Table 111). 

DISCUSSION 

The present rcsults havc dcmonstrated that scratch tests with 

house dust mite werc positive in approximately 70% of pa
tients with atopic dermatills, and that lymphocyte transforma

tion tests (LTis) with thc mite wcrc po�itive in about 50% of 

thesc patients. These proportions are substantially in agrce

ment with the findings of previou� reports (W-22). 

When patients with a positive LIT to the crude mite extract 
were cxamined, many of them simultancously showed a posi

tive scratch test to thc crude extract. though somc showcu a 

negative scratch test. Reitamo ct al. (23) also observed a group 

of patients with AD who showcd a positive patch test rcsult 
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Tablc III. Scratclr tests with mire anrigen fracrions in parients 
with atopic derma1i1is who showed a positive lymphocyte trans

formation rest ( LTT) reaction to the mire fracrions 

No of AD Scratch tests in 
patients AD pattcnts with 

with positive LTT reaction 
positive 

LIT reaction Positive Negative 

Fraction I 19 2 17 
Fraction Il 22 9 13 
Fraction 111 17 14 3 
Fraction IV 7 0 7 
Total 65 25 40 

and a negative scratch test to house dust mite. Thus, it seems 
likely that some patients with AD show type IV allergy alone 
to house dust mite. On the othcr hand, Bruynzeel-Koomen ct 
al. (6) stated that only patients with an immediate-type skin 
reaction to house dust mite showed a positive patch test reac
tion to the mite. Howevcr. it should be noted that they exam
ined only a group of patients with AD who showed an immedi
ate-type skin reaction to the mite. It has becn confirmed that 
30-40% of patients with AD do not show an immediate-type 
skin reaction to the mite (24). 

By dividing house dust mite antigens into four fractions (I, 
Il. II1 and IV}, the present study demonstrated that fractions 
II (MW 18.000) and lJI (MW 29,000) contained the main 
antigens for positive scratch test reactions in patients with AD. 
These observation are consistcnt with previous reports that 

major mitc antigens are present in protein fractions of MW 
8.000-20,000 and 24.000-29.000 (9, 25, 26}. 

In contrast. house dust mite antigens for positive LIT re
sponse were not restricted to the fraction Il and 111. Some 
patients with AD showed a positive LTI to fractions I and IV 
which usually elicited a negative scratch test reaction. These 
findings indicate that in patients with AD, a positive reaction 
is induced by a wider range of house dust mite antigens in the 
LTI than in the scratch test. 

The present study further demonstrated that in a consid
erable number of patients with AD a specific house dust mite 
antigen fraction provoked a positive LTI reaction and a nega
tive scratch test. Thus, it is evident that in at least some 
patients with atopic dermatitis, type I allergic reaction to a 
house dust mite antigen is not a prerequisite for type IV 
allergic rcaction to the mite antigen. 

ACKNOWLEDGEMENTS 

We thank Prof. M. Nozaki, Dr K. Horiikc and Dr T. Ishida, Depart
ment of Biochemistry, Shiga University of Medical Science. Otsu, 
Japan for supporting our study. 

REFERENCES 

1. Prose PH. Sedlis E. Morphologic and histochemical studies of 
atopic cczema in infant� and children. J lnvest Derrnatol 1960; 34:
149--165.

Acta Derm Vt11ueo/ (Stockh) 71 

2. Leung DYM, Bhan AK. Schneebcrger EE, Geha RS. Character
ization of thc mononuclear cell infiltrate in atopic derrnatitis using 
rnonoclonal antibodics. J Allergy Clin lrnrnunol 1983: 71: 47-56 

3. Zachary CB, Allen MH. MacDonald DM. /11 sill/ quantification of 
T-lymphocyte subscts and Langerhans cells in the inflamrnatory
infiltrate of atopic eczema. Br J Derrnatol 1985: 112: 149-156.

4. Mitchell EB. Crow J. Chapman MD. Jouhal SS, Pope FM. Platts
Mills TAE. Basophils in allergen-induced patch test sites in atopic 
dermatitis. Lancet 1982: i: 127-130.

5. Platts-Mills TAE, Mitchell EB, Rowntree S, Chapman MD, Wil
kins SR. The role of dust mite allergens in atopic dermatitis. Clin 
Exp Derm:1101 1983; 8: 233-247. 

6. Bruynzeel-Koomcn CAFM, Van Wichen DF. Spry CJF, Vcnge P. 
Bruynzeel PLB. Active participation of eosinophils in patch test 
reactions to inhalant allergens in patients with atopic dermatitb. 
Br J Dermatol 1988; 118: 229--238.

7. Tanaka Y. Anan S, Yoshida H. lmmunohistochemical studies in
mitc antigen-induccd patch test sites in atopic dermatitis. J Der
matol Science 1990; I: 361-368.

8. Le Mao J. Dandeu JP, Rabillon J. Lux M. David B. Comparison
of antigenie and allergenic composition of rwo panially purified
extracts from Dermmoplwgoides farinae and Dermatophagoides
pteronyssi,111s mite cultures. J Allcrgy Clin lmmunol 1983: 71:
588-596.

9. Heymann PW, Chapman MD, Aalbcrse RC, Fox JW, Platts-Mills
TAE. Antigenie and structural analysis of group Il allergens (Der f
Il and Der p II) from house dust rnitcs (Dermaroplrngoides spp). J
Allcrgy Clin lmmunol 1989; 83: 1055-1067.

10. Hanifin JM, Rajka G. Diagnostic features of atopic dcrmatitis. 
Acta Derm Vcnereol (Stockholm) 1980: Suppl 92: 44-47.

11. Horiike K, Tojo H. lwaki M, Yamano T. Nozaki M. High-speed 
gel filtration chromatography of proteins: Evalua11on and cali
bration of a column of porous silica-based aqueous gels based on 
the correlation of distribution coefficient with Stokes Radius. 
B1ochem lnten 1982: 4: 477-483. 

12. Laemmli UK. Cleavage of Structural proteins during the assembly
of the head of bactcriophagc· T4. Nature 1970: 227: 680-685.

13. Lowry OH. Rosebrough NJ, Farr AL. Randall RJ. Protein meas
urement with the fo!in phcnol reagent. J Biol Chem 195 I; 193: 
265-275. 

14. Gratz:ner HG. Monoclonal antibody to 5-brom- and 5-iododeoxy
uridine: A new reagent for detection of DNA replication. Science 
1982; 218: 474-475. 

15. Taylor CR. Hofman FM. Modlin RL, Rea TH. lmmunoperoxi
dase techniques applied to dermatopathology. J Cutan Pathol
1983; 10: 145-163.

16. Morstyn G. Hsu SM, Kin�ella T .  Gratzner H. Ru��o A, Mitchell
JB. Bromodeoxyuridinc in tumors and chromosomes dctectcd
with a monoclonal antibody. J Clin Invcst 1983: 72: 1844-1850.

17. Miller MR. Heyncman C, Walker S, Ulrich RG. lnteraction of 
rnonoclonal antibodies dirccted against bromodeoxyuridine with 
pyrimidine bases. nucleosides. and DNA. J lmmunol 1986; 136: 
1791-1795.

18. Schutte 8, Reynders MMJ, Bosman IT. Blijham GH. Studies
with aoti-bromodeoxyuridine antibodies: Il. Simultaneous immu
nocytochcmical dctection of antigen expression and DNA syn
thcsis by in vivo labeling of mousc intestinal mucosa. J Histochem
Cytochem 1987; 35: 371-374.

19. Oku T, Takigawa M, Yamada M. Cell proliferation kinctics of
cultured human kcratinocytes and fibroblasts measured using a 
monoclonal antibody. Br J Dermatol 1987; 116: 673-679. 

20. Rawle FC, Mitchcll EB, Platts-Mills TAE. T cell responses 10 the 
major allergen from the house dust mite Dermatoplragoides Ptero
nyssinus. antigen P

1: Comparison of patients with asthrna. atopic
dermatitis, and pcrennial rhinitis. J lmmunol 1984; 133: 195-201.

21. Öhman S. Johansson SGO. Allergen-specific lgE in atopic der
matitis. Acta Derm Vencreol (Stockholm) 1974; 54: 283-290.

22. Elliston WL. Heise EA, Huntley CC. Cell-mediutcd hypcrsensi
tivity to mite antigens in atopic dermatitis. Arch Dcnnatol 1982: 
118: 26-29. 



Lymphocyte Transformation Test for House Dust Mite in AD 53 

23. Reitamo S, Visa K, Kähönen K, Käyhkö K, Stubb S, Sala OP. 
Eczematous reactions in aropic patients caused by epicutaneous
testing with inhalant allergens. Br J Dermatol 1986; 114: 303-309.

24. Uchara M, Sawai T. Familial background of re�piratory atopy: A 
factor of type I allergy to house dust mite in patients with atopic
dermatitis. Arch Dermatol 1989; 125: 939-943. 

25. Le Mao J, Dandeu JP, Rabillon J, Lux M, David B. Antigens and 
allergens in Derma1ophagoides fari11ae mile. I. lmmunochemical 

and physicochemical study of two allergenic fractions from a par
tially-purified Dermatophagoides farinae mite extract. lmmunol
ogy 1981; 44: 239-247. 

26. La Hoz F, Carreira J, ldentification of main allergens from Der
ma10phagoides farinae and their properties under native and dis
sociating conditions. Int Arch Allergy Appl Immunol 1986; 79: 
238-245. 

Acta Derm Ve11ereol (Stock/,) 71 

_J 




