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Absrracr. Using an indirecl ELlSA technique together wilh 
rabbi! antiscra specific for human immunoglobulin classes 
and lgG subclasses, an estimate was made of the contribu­
tion of immunoglobulin classes and subclasses to 1he 
overall anlibody response against codfish allergen in serum 
from a patient allergic to codfish. Allergen-specific anti­
bodies wcrc found to be of immunoglobulin classcs lgM, 
lgD and lgE and the subclasses TgGI, lgGJ. and JgG4. No 
antibodies of lgA class or lgG2 subclass were present. High 
lcvels or lgG3 and lgD werc found. 
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The role of antibodies other than lgE in atopic al­

lergy is a field of growing interest and attention. 

The interest has concentrated on antibodies be­

longing to the lgG class, and short-term anaphy­

lactic (11) as well as blocking lgG antibodies have 

been descri bed ( I 3, I 6, 17). 

Particular attention has been focused on antibodies 

of the lgG4 subclass. Elevated serum lgG 4 con­

centrations have been reported in patients with 

atopic dermatitis (14) and in patients with cystic 

fibrosis, who have been reported to have a high 

incidence of immediate-type hypersensitivity reac­

tions (15). A higher incidence of lgG4 was also 

detected in patients with allergic asthma to castor 

bean allergen (5), and elevated serum concentrations 

of lgE and lgG 4 were found to correlate with the 

clinical piclure in asthmatic patients (9). Van der 

Giessen et al. (19) reported that a relatively high 

proportion of grass pollen specific antibodies be­

longed to the JgG 4 subclass, and an increase in 

lgE, fgG I and TgG4 grass pollen-specific anti­

bodies during hyposensitization of hay fever pa­

tients has been reported (6). 

Jn thc present study we used the indirccl enzymc­

linked immunosorbent assay (ELISA) to determine 

the class and subclass distribution of antibodies 

to the highly purified allergen fraction (DS22 ) from 

codfish in serum from a patient allergic to codfish. 

MATERIALS AND METHODS 

P{//ie111. Serum was obtained from a 22-year-old male with 
a hiscory of asthma, allergic rhinitis as well as atopic eczema 
of the severest type with frequcm baclerial superinfections. 
He was allergic to codfish, grass pollen, house dust and 
animal dander. as determined by a positive history, positive 
skin prick tests and the presence of specific lgE antibodies 
measured by Phadebas� RAST kits (Pharmacia, Swedcn). 
Exposure to codfish allergen induced an attack of asthma. 
He was treated with 1opically applied steroid creams and an 

antihistaminic drug, but no imernal s1eroids. The serum 
lgE level was raiscd to I 540 U/ml (normal: 50-700), serum 
lgA to 4,4 g/1 (normal: 0.5-3.3) and serum lgD to 0.3 g/1 
(normal: 0.005-0.1), while serum lgG and lgM levels were 
normal. ESR. haemoglobin and white cell counts were 
normal. 

A111isera. Antiscra were raised in rabbits using convcntional 
immunization procedures. The immunogens used were all 
highly purified myeloma proteins, some of them purified lo 
homogeneity and characterized by amino acid sequencing. 

/11111111110sorbe11/ techniques. The sera were rendered class 
or subclass specific by absorption on a series of immuno· 
sorbent columns \oaded with appropriate myeloma proteins. 
The myeloma proteins were either coupled co Sepharose 4 B 
(Pharmacia) employing a modification of the CN Br activa­
tion method outlined by March et al. (10), or by carboiimide 
conjugation to AH-Sepharose 4 B (Pharmacia). Usually 
lhe gels were substiluted with protein in a concemration 
between I and 5 mg/ml packed gel. The antiserum against 
I gG I was made specific for the Gm markers a, x and f 
(Glm I, 2 and 3) by batch absorption with relevant Gm­
typed human scra. 

Enzyme linked i111111unosorben1 assay ( EL/SA). The assay 
was performed in polystyrene tubes (N 1070, NUNC, Den­
mark) basically as described by Engvall and Perlmann (7). 
The tubes were coated with lhe purified codfish allergen 
fraclion DS 22 (usually 100 ng/ml) dissolved in 0.05 M 
NaHC03

, pH 9.6 wilh 0.02 % NaN3• After incubation 
al 4°C ovcrnight. the tubes were emptied by suction and 
rinsed 3 times in washing buffer consisting of 0.9 % saline. 
0.02 % azide and 0.05 % Tween 20 (Sigma Chem. Co., Mo.). 
lf not used immediately, the coated tubes were kept dry and 
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Fig. I. Spccifici1y 1e,1 of aniisera: Anti•/' antiserum against 
lgM coat inhibi1ed \\ilh an IgM m)cloma protein ( ) and 
irrele,ant lgG myeloma protein ( ). anti-y3 anttscrum 

againsl lgG 3 coa1 inhib11ed with an lgG 3 myeloma protein 
<•) and an lgA myeloma protein (.A.). 

closed ut 4 C. Then thc 1ubes were i11cuba1ed \\•ilh a serum 
samplc from 1he patient (usually I 0-20 /Il diluted 10 I ml in 

PBS with Na 3 and Twccn 20. and lcft for 2 hours al room 

1empera1urc and 2 hour, a1 4·C. Aftcr washing. thc tubcs 
"ere ,ncubated "ith saturating amoun1s of thc specific 
antiscru ut room tcmpcia.ture. Aflc1 4 hours the tul">e, \\Crc 

empt,ed and rinsed 3 limes with washing buffcr before 
adding I ml alkaline phospha1asc (ALP) conjugatcd swine 
an1i-rabbi1 lgG (Orion Pharmaceu1ica, Helsinki. Finland) 
usuall) diluted I : 500 in PBS wuh azide and T\\cen 20. 

After a further 4 hours· incubation at room lemperaturc 1he 

tubcs wcre emp1icd and washed. Finally. they werc filled 
with I ml of enzymc subs1rate, p-nitrophenyl phosphatc 
(P1 PP. Sigma Chem. Co .. Mo.). I mg1ml in I M dieth­
anolaminc buffer. pH 9.8. containing I m:-.t MgCI, and 
incubated usually a1 room 1cmpera1ure, or o,ernight al 4-c. 
The cnLyme was inactivated by adding 0.1 ml 5 M NaOH 
and thc optical density rcad at 400 nm. Two sets of blank 
controls \,crc always includcd. one in \\hich patient �erum 
\\Cre omi11ed. and onc \\here empty tubes were uscd mstead 
or coatcd tubes. The optical densit) o 1hesc blanJ..s "as 
usually \\Cll beyond 0.1, ond when occasionally it was higher. 
the wholc series was rcjcctcd. 

Specifiäry resling of a111i>'era. Aftcr absorption thc spcci­
ficity of the anlisera "as examined b) ELISA. employing 
tu bes coated wi1h diffcrcnt myeloma protein (u�uall) I 00 

ng/ml). 

RESULTS 

All antisera were shown to be highly speciric as they 
reacted with several myeloma proteins within the 

same class or subsclass but not across classes or sub­

classes. 

The specificity and strength of the differcnt anti­

sera were further assessed by performing inhibition 

experiments with the ELISA teehnique. In these 

experiments the antisera were preincubated with 

varying amounts of the inhibiting myeloma proteins 

in glass tu bes bevore being addcd to the coated poly­

styrene tubes for further proeessing as described 

above. Fig. I shows two typical examples of results 

of specificity 1es1s on antisera. An JgM myeloma 

protein inhibited the anti-11 antiserum, while an 

lgG myeloma protein did not. The anti-y3 anti­

serum was inhibited with an rgG, myeloma protein. 

but not with an lgA myeloma protein. Fig. 2 shows 

thc relative amounts of allergen-specific antibodies 

or various classes and subclasses. Serum from a 

hcalthy donor was tested as a reference and no anti­

bodies against codfish werc dctected. It is seen that 

in the patient serum, no antibodies of lgA class or 

JgG2 subclass were detected. Antibodies of JgG,, 

lgG, and JgG, subclasses and JgM as wcll as JgD 

and lgE clas es were present and especially the 

amount of JgD was found 10 be considerable. 

DISCUSSION 

The present investigation demonstrates the presence 
of 0S22-spcciric antibodics of the cla�ses IgM, 

lgD and lgE. and the subclasses JgG I, lgG 3 and 

lgG4 in serum fröm a patient allergic lo codfish. 

Antibodies of the lgA dass and IgG 2 subclass were 

not detected. although thc antisera employed were 

shown by ELISA to react strongly against relevant 
myeloma proteins. 

The DS22 allergen fraction is a well dcfined puri­

fied allergen fraction from codfish, containing the 

major allergen M. There are several reports on the 

idcntification and characterization or this prepara­

tion (I, 2). This allergen was selected because of 

ils protein nature and thc purity of the fraction, 

making coating to polystyrcne tubes easy as well as 

reducing the possibility or 11011-specific interaction 

bctween coat and antisera or conjuga1c. 

The role of the different immunoglobulin classes 

and subclasses in allergy is a still unsettled issuc. 

Whilc the role of lgE in immediate hypersensitivity 

reactioos seems 10 be established, the possible role of 

other irnmunoglobulins in allergic patients has 10 

be clarified. The lgG 4 subclass has bccn reported 
10 ac1 as a blocking antibody (19, 20) capablc of 

inhibiting reagin-mediated PCA in baboons ( 17). 

But a shor1-term anaphylactic antibody of the JgG 

class has also been demonstrated (11 ). Antibodies 

other than JgG 4 and JgE may also be involved and 








