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Reverse-sandwich ELISA may underestimate 
antibody titers 

To the Editor: 
We would like to comment on the article by Miyazawa 

et al., “A reverse-sandwich ELISA for IgG antibody to a 
pollen allergen” (J ALLERGY CLIN IMMUNOL 1988;82:407- 
13. ‘). A reverse-sandwich ELISA, with biotinylated allergen 
and streptavidin-conjugated B-D-galactosidase, was sug- 
gested as an alternative for an antigen-binding assay with 
radiolabeled allergen. It was claimed to detect a total activity 
of IgG, IgA, and IgE antibodies in the serum of patients 
with pollinosis. 

In the course of hyposensitization therapy, the allergen- 
specific IgG-antibody population shifts from IgGI to IgG4.> 
The IgG4 subclass differs from the other subclasses by func- 
tional monovalency.’ The reverse-sandwich ELISA is a two- 
side assay with immobilized allergen and biotinylated al- 
lergen. Only bivalent antibodies can be detected in such an 
assay. With the suggested ELISA, IgG titers will be un- 
derestimated, particularly when IgG4 is predominating. 

This is illustrated by the results presented in Fig. 1. We 
selected 25 sera for IgG antibodies to Lol p I (Rye I). a 
major allergen from Lolium perenne pollen.” IgG antibodies 
to Lo/ p I were detected in an antigen-binding assay with 
purified “‘I-labeled Lo/p I’ and Sepharose-coupled protein 
A as IgG-capturing agent6 The sera were tested in I :40 
dilutions (50 pl per test). Under the same conditions, they 
were also tested with monoclonal antibody to IgG4 coupled 
to the Sepharose instead of protein A.h As an equivalent of 
the reverse-sandwich ELISA. we tested the sera (in I :8 
dilutions) in a two-side assay with Sepharose-coupled 
L. perenne-pollen extract and “‘I-labeled Lo1 p I. The ap- 
propriate Lo1 p I density on the solid phase was achieved 
by coupling 0.5 mg of pollen extract to 100 mg of CNBr- 
activated Sepharose. All sera were also tested for IgA an- 
tibodies to Lo1 p I with monoclonal antibody to IgA coupled 
to Sepharose. 

m 

The 25 sera demonstrated percentages binding in the pro- 
tein A test between 10% and 60%. In 12 cases, lgG4 was 
responsible for >75% of the allergen-binding capacity of 
the serum. For the remaining 13 sera, the contribution of 
IgG4 was <35%. The group with a high IgG4 contribution 
scored significantly lower in the two-side assay. The cor- 
relation between the two-side assay and the protein A test 
is low (r = 0.19). For IgG4 and protein A test, the cor- 
relation coefficient is 0.75; for protein A and a combination 
of two-side and IgG4 assay, the correlation coefficient of 
the multiple regression analysis is much higher (r = 0.91). 
It could be argued that the sera that were relatively high in 
the two-side assay had high contributions of IgA or IgE to 
the allergen-binding capacity. However, the antigen-binding 
activity of IgA was <3% of the binding activity measured 
in the protein A assay. To exclude significant contribution 
of isotypes not bound by protein A, we incubated three of 
the low IgG4 sera with Sepharose-coupled protein A and 
tested the supernatant in both protein A and two-side assay; 
>90% of the two-side assay activity was removed by the 
protein A Sepharose. 

Predicting IgG antibody levels from results of a two-side 
assay is unreliable because IgG4 will not be detected. Our 
conclusion is that a reverse-sandwich ELISA by itself is not 
an appropriate method for monitoring the effect of immu- 
notherapy. 
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FIG. 1. Sera with high lgG4 levels are underestimated in the two-side assay; patients with a low 
lgG4 contribution (<35%) (+ ); patients with a high lgG4 contribution (>75%) (0). 
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Reply 

Wz agree with the claim of van Ret et al. that the reverse- 

sandwich (RS) ELISA dots not detect monovalent antibod- 
ies. After publishing our article. we have studied the rcla- 
tionship between antibody activities as determined by the 
RS b-LISA after absorption of IgE from the scra and by an 
indirect EL.ISA for IgG4 antibody. In the latter assay. WC 

incuhatcd the set-a in I : IO dilutions for reaction with 
the \r>lid-phase antigen and used a 1 : 1000 dilution of 
pcrozidaae-coniupated monoclonal antibody to IgG4 t Ya- 
mass Shoyu Co.. Chiba. Japan); there was no nonspecific 
reaction in control sera collected from individuals living in 
a pollen-free area. We found that there was a poor corrc- 
lation between the above two activities; furthermore. some 
scra were positive only by the IgC4 ELBA (manuscript in 
preparation). ‘1 hesc data suggest that IgG4 antibody, which 
may bc functionally monovalent.’ is not dctectablc by the 
RS assay and that lgG4 antibody is different from other 
non-I& RS antibodtes a\ to host’s antibody response to the 
allcrFcn. 

tlowcv~:r, WC think that the RS assay is still useful 
for invcatigattng the antibody response to allcrgcns for 
the following reasons: First, we found that both IpG3 
and KS antibody concentrations wcrc significantly ht:hcr 

( P O.O:i) in the scra from hyposensitized pattcnts 
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than from untreated patients with Japancsc-c&r pollino 

sis; geometric mean concentrations Mere 10 ” iUlti 

IO l- ” ” arbitrary units per tnillilitcr. rcspectt~iy. m the 
former group (n = 13). whereas they were 10’ ” ‘-, and 

{(I’ OF ” ?” units per milliliter. rcspcctivciy in the latter group 

tn - XI. Second. we have been cspcrimcntin~ pullulan- 

ccmjugated allcrpens for immunotherapy When wc in- 
)ectcd the allcrgcn-pullulan con,jugatc to antthodv-ncsative 
volunteers. wc found that come voluntccrt rcspcndcd wtth 
high titers of RS antibody (probably I$i I ) but without l&X 
and I@ antibodies, cvcn after rcpcatcd tnicctiony iunpub- 
li\hcd data). Thtrd. MC compared Igf-*. I$%. and KS 
antibody-posittvc rates between forcstr) wcrrkct~ M ho had 
been working utth Japanese-cedar trees and age-matched 
control individuals residing in urban ‘Tokyo +.s presented 
in Tahlc I. positive rate of only RS antibody was hi!hcr in 
the forcstry workers; IzG. cucluding 1$33. antibody was 

produced more prevalently in individuals wh(> had hecn 
caposed to the allergen for longer years. 

In conclusion. for monitormg the I$ ant~hody response 
both to natural allergen exposure and to rmmunotherapy. 
wc think that the assaying ot not only lg(i3 but .~lso othct 
subclass antibodies is important. .Althou;rh rciativc antibody 
c’ontcnts among different subclasses are run comparable. the 

r~omhirzaricirt of the RS ELISA and the tndircct i@-t ELISA 

ts a simple and incxpcnsive ptoccdure for tltc above purpose. 
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TABLE I. Antibody-positive rates to Japanese cedar-pollen allergen (Cry j I) 

Antibody-positive rate (%) 

Group 
Average age IgE RS lgG4 

(yr) (RAST -’ 2) ( 10 U/ml) ( -3 U/ml) 

Foreltry workers 

tn = 59) 

Urban rcsidcnts 
(11 7 50) 

-.---_ -__ 

NS. Not stgnth<ant. 


