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Data published in the l a s t  decades [1, 3-5, 7, 10, 11] show that  m i t e s  of house dust, espec ia l ly  those be -  
longing to the genus Dermatophagoides ,  p o s s e s s  a l le rgenic  p r o p e r t i e s  and m a y  perhaps  play an essen t i a l  ro le  
as  a l le rgenic  f ac to r  in the development  of  atopic (allergic) d i seases  in man.  Successful  specif ic  hyposensi t iz ing 
therapy  with homologous a l l e rgen  has  also been r e p o r t e d  in pat ients  with atopic bronchial  a s thma  with i nc rea sed  
sensi t iv i ty  to house-dus t  m i t e s  [1, 6, 8, 12]. Our  previous  invest igat ions sugges t  that  m i t e s  of  the genus 
Dermatophagoides  p o s s e s s  a sufficiently complex  range  of a l le rgenic  components .  The study of the s t ruc tu re  
~compesition) of the mi te  a l le rgen  and of the a l le rgenic  and immunogenic p r o p e r t i e s  of  i ts  va r ious  f rac t ions  
would enable methods  of obtaining a l le rgen ic  p repa ra t ions  with ass igned  a l le rgenic  and immunogenic  c h a r a c t e r -  
i s t ics  to be obtained fo r  the purpose  of specif ic  diagnosis  and t r ea tmen t .  

This  pape r  gives the r e s u l t s  of a study of the s t ruc tu re  of an ex t r ac t  of  a cul ture  of the m i t e  D. p t e r o n y s -  
sinus by ge l - f i l t r a t ion  on Sephadex followed by determinat ion of the a l le rgenic  and immunochemica l  act ivi ty 
of  i ts  var ious  chromatographic  f rac t ions .  

E X P E R I M E N T A L  M E T H O D  

A 6% sal ine  ex t r ac t  of a cul ture  of the m i t e  D. p te ronyss inus  was used  fo r  ge l - f i l t r a t ion .  According to 
data in the l i t e r a t u r e  [4, 11], m i t e s  of  th is  spec ies  a r e  t he  m o s t  widespread  house -dus t  m i t e s  with a l le rgenic  
act ivi ty .  Gel - f i l t ra t ion  was c a r r i e d  out on Septmdex G-25 and G-75 (Pharmac ia ,  Sweden). One-s t age  ge l -  
f i l t ra t ion was c a r r i e d  out on a column m e a s u r i n g  1.6 • 60 em at the r a t e  of 9-10 m l / h .  Mite ex t r ac t  was ap-  
plied to the column with gel in a volume of 3 rnl (1.2-1.5 m g  of prote in  ni t rogen) .  Elution was c a r r i e d  out 
with 0.2 M phosphate buffer  with 0.2 M NaC1 at 20~ Samples ,  3 ml  in each tube, we re  taken by an automat ic  
col lec tor .  The prote in  content in the f rac t ions  studied was de te rmined  on an SF-4A spec t ropho tomete r  at a 
wavelength of 280 nm and the prote in  ni t rogen concentra t ion was m e a s u r e d  by the mic ro -Kje ldah l  method.  
The f r ee  volume of the column was de te rmined  with the aid of blue dextran.  The a l le rgenic  act ivi ty  of the 
f rac t ion  was inves t igated by the d i rec t  i n t r a d e r m a l  t e s t  on guinea pigs sens i t i zed  by five subcutaneous injections 
of the 6% ex t rac t  of a cul ture  of  D. p teronyss inus .  Immunochemica l  act ivi ty was studied in Ouchter lony ' s  
prec ip i ta t ion  t e s t s  with specif ic  rabb i t  an t i se ra .  

To de te rmine  the m o l e c u l a r  weight of  the pro te ins  of the m i t e  ext rac t ,  prote in  subs t r a t e s  of  known m o -  
l ecu la r  weight were  used: r ibonuc lease  (13,600), egg albumin (45,500), and bovine s e r u m  albumin (67,000). 
The m o l e c u l a r  weight also was ca lcula ted  by the empi r i ca l  fo rmula  fo r  Sephadex G-75: M = 5.624 - 0.752 x 
(Ve/V~), where  V e is  the effluent volume and V 0 the externa l  (free) volume of the pa r t i cu l a r  column used  [2]. 

E X P E R I M E N T A L  R E S U L T S  

During f rac t ionat ion of  the ex t r ac t  of the cul ture  o f D .  p te ronyss inus  on a Sephadex G-25 column, all  
the  a l l e rgen  lef t  the column in the f r e e  volume.  The range  of prote in  f rac t ionat ion on Sephadex G-25 extends 
up to a m o l e c u l a r  weight of  5000 [1]. 

Gel - f i l t ra t ion  on Sephadex G-75 enabled the cha rac t e r i s t i c  dependence of a l le rgenic  and immtmochemica l  
ac t iv i ty  of  the va r ious  elution f r ac t ions  on prote in  content  and m o l e c u l a r  weight to be es tab l i shed .  We know 
[21 that  p ro te in  s t r u c t u r e s  with a m o l e c u l a r  weight of o v e r  75,000 a r e  eluted f r o m  Sephadex G-75 in the f r ee  
vo lume.  The f r ee  volume of the Sephadex G-75 column was 46 m l  and of Sephadex G-100 column 41 m l .  
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Fig. 1. Fract ionat ion of ex t rac t  of culture of 
mite D. pteronyssinus by filtration through 
Sephadex G-75. Abscissa ,  volume of eluate 
(in ml); ordinate,  optical density at 280 nm. 
I, II, and III) Pro te in  f ract ions  of mite  ex-  
t rac t .  

TABLE 1. Results of Direct  In t radermal  
Tes t  with Various E lution Frac t ions  of E x- 
t r ac t  of D. pteronyssinus Culture on Sensit ized 
Guinea Pigs (M • m; n = 6) 

Mean dilution of altetgen 
Allergen giving positive reaction 

Whole extract of 
D. p~eronyssinus culture 
Fraction I 
Fra ction II 
Fractions I + II 
Fraction HI 

1:554• (100%) 
1:320• 64,09 (68 %) 
1:299• (54 %) 
1:938• (169%) 
1:2• (0,4%) 

Legend. Comparat ive al lergenic activity of 
mite  ex t rac t  shown in parentheses .  

It will be c lear  from Fig. 1 that the D. pteronyssinus ext rac t  separated into three fract ions during gel-  
fi l tration on Sephadex G-75. Frac t ion  I, with an elution volume of about 21 ml and molecular  weight of about 
49,200, was immunochemical ly  and al lergological ly the mos t  active. On ixnmunochemical analysis  with rabbit  
ant iserum this fract ion formed one precipitat ion line. Whereas the 6% (0.4-0.5 nag protein n i t rogen /ml )  whole 
extract  of D__:. p teronyss inus  caused a positive skin react ion in sensi t ized guinea pigs in dilutions of between 
1 : 256 and 1 : 1024 (1 : 554 :~ 103.15), the al lergen leaving the column in fraction I of the eluant, containing the 
s a m e  protein nitrogen concentration,  caused a s imi lar  react ion in dilutions of 1 : 128-1 :512  (1:320 i 57.7), so 
that its activity was about 58% of that of the 6% mite al lergen.  Frac t ion  II, with an elution volume of about 
30 ml,  and with a protein concentrat ion a little lower than in fract ion I (Fig. 1), was immunochemical ly inert, 
but its al lergenic activity was sufficiently high, namely 1 : 256-1 : 512 (1 : 299 • 42.8), o r  about 54% of that of the 
6% mite culture extract .  The molecu la r  weight of this f ract ion was about 28,000. Since the al lergenic activity 
of fract ions I and II of the eluant separately ,  with the same protein nitrogen concentration,  was lower than 
that of the whole 6% extract ,  the al lergenic potency of fract ions I and II taken together  also was investigated. 
It was found that whereas the whole 6% mite  ext rac t  caused a positive skin react ion in sensi t ized guinea pigs 
in a mean  dilution of 1 : 554, the mixture  of antigens eluted on gel- f i l t ra t ion in fract ions I and II gave a s imi la r  
react ion in a dilution of 1 : 939 • 85.6, equivalent to 169% of the al lergenic activity of the 6% extrac t  (Table 1). 
During iznmunochemical analysis  the mixture  of these fract ions formed as a rule one or  two precipitation 
l ines.  Frac t ion  III, with a small  volume (about 54 ml) and with the highest  protein concentrat ion (Fig. 1), on 
the o ther  hand, posses sed  ext remely  low al lergenic ac t iv i ty (1 :2  • 0.51), and it was immanochemical ly  inert.  
I t s  a l lergenic activity in the direct  skin tes t  was only about 0.4% of the total al lergenic activity of the 6% mite  
extract ,  despite a higher  concentrat ion of  proteins with a molecu la r  weight of about 12,000 or  below. 

Consequently, the immunogenic and al lergenic activity of the D, pteronyssinus  extract  was probably due 
to protein components of  its elution f rac t ions  I and II with molecu la r  weights of about 28,000-49,000. Elutton 
fract ion III with a molecu la r  weight of under 12,000 was immunochemical ly  iner t  and had little al lergologic 
activity, which suggests  that pigment proteins with low antigenic activity were contained in this fract ion.  

Unlike us, Miyamoto et al. [9] c a r r i ed  out gel - f i l t ra t ion of an ext rac t  of a culture of the mi te  Dermato-  
phagoides farinae on Sephadexes G-50 and G-2000 andthey showedthatthe molecu la r  weight of the s t rongest  
antigen of house dust and of the mite D. farinae mus t  be above 10,000 but below 69,000 and, in all probability, 
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between 40,000 and 50,000. In their opinion the allergenic activity of the mite extract does not correspond to 
a peak of optical density at 280 nm. 

Fractionation and investigation of the structure and properties of the separate elution fractions of the 
multicomponent antigenic complex of the mite D. pteronyssinus thus demonstrated the molecular heterogeneity 
(although with a narrow spectrum of molecular weights) of the immunochemically and allergologically most 
active components of an extract of a culture of D__=. pteronyssinus and also showed that, in principle, it is 
possible to separate and prepare allergens with assigned parameters required for specific diagnosis and 
treatment. 
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