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INRODUCTION

In grass pollen-allergic patients, the successful
allergen specific immunotherapy often results in an
increase of allergen-specific IgG antibodies in
serum and nasal secretions, and there is a close
association between the specific IgG antibody level
1~6)  The
antibody response is mainly restricted to IgGl and

in the serum and their clinical effects

IgG™®', and the IgG4 antibody has been proposed
to be the blocking antibodies in serum of patients
undergoing allergen immunotherapy® 1%,
However, the origin and the blocking activity of
the IgG antibodies in nasal secretions are still
controversial, although there are several reports
that the antibody is either synthesized locally'®!”’
or predominantly reached nassal secretion by pas-
sive diffusion of serum-derived'®’, and may have

16, 19.201

either blocking effect in the secretion , or

not!617).

This is a preliminary report attempting to mea-
sure the absolute amount of short ragweed-specific-
IgG (Rw-IgG),
Rw-IgG4)

thinitis patients undergoing parenteral immunother-

and IgG subclasses {Rw-IgG and

in serum and nasal secretions of allergic

apy with short ragweed pollen extract to define

possible origin and blocking activity of Rw-IgG
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and IgG subclass antibodies in nasal secretions.
MATERIAL AND MEHODS

Patients:

Nine patients with allergic rhinitis to short ra-
gweed pollen were diagnosed by the history and
skin testing. In some of them the diagnosis was
confirmed by histamine releasing test, RAST
and/or nasal provocation at the Allergy Center of
Johns Hopkins University. The patients were cur-
rently undergoing parenteral immunotherapy with
short ragweed pollen extract up to 12 months, as
described previously®’. Serum and nasal washes
were obtained from the patients and kept at 70T

until use.

Fractionation of nasal washes:

Nasal secretions were collected by nasal lavage
with 15 ml of normal saline. Subsequently all sam-
ples were centrifuged and concentrated by using the
Immersible-CX ultrafilters (Millipore, USA).

ELISA:

Indirect ELLISAs were performed by using mouse
monoclonal anti-human IgG subclass antibodies and
fluorogenic substrate, described as previously?'’.
Briefly, wells of microtiter plates (Dynatec,
Alexandria. VA) were coated 150 z1/well of 200ng
Amb a I/ml of ragweed extract in 0.1M acetate
buffer (pH 6.5) and incubated overnight at 47C.
Proper dilutions of serum were made with PBS-
Tween 20, pH 7.5, and 100 #1 of tjese serum and
the concentrated nasal secretions were added to the
wells and incubated overnight at 4C. The standard
reference serum pools were prepared from estima-

21 Negative

tion by a multiple einear equation
serum was prepared by pooling serum the from the
laboratory personnel with no history of allergy.

Adding and incubations with the second antibody

mouse monoclonal anti-human IgG (Lot No.
3598R, clone 6064) and IgG antibodies (Lot No.
3150R, clone HP 6012 for IgGl; Lot No 111185,
HP 6025, Unipath, UK for IgG4), the third anti-
body alkaline-phosphate conjugated goat anti-mouse
IgG(Lot No. 50-15-02, Tago, USA), and
fluorogenic substrate {Sigma, USA) were per-
formed in the same manner, respectively.

RESULTS

Allergen specific IgG antibody changes during
allergen immunotherapy:

The changes of Rw IgG antibody responses in
serum and nasal secretions during allergen im-
munotherapy were generaly discemible (p<0.01,
Table 1). The mean values of Rw-IgG antibody in
serura of the patients were significantly increased
unti] twelve months of the specific immunotherapy.
In contrast, Rw IgG antibodies in nasal secretions
were small amount and somewhat increased
throughout the period of the immunotherapy. More
interestingly, Rw IgG antibodides in both serum
and nasal secretions of four patients undergoing

RwE immunotherapy were slowly increased til] the

Table 1. The Changes of Allergen Specific IgG Antibodies in Serum
and in Nasal Washes of Allergic Rhinitis Patients Under-

going Allergen Spedific Immunotherapy

Before Duration of immunotherapy
treatment 3 months 6 months 12 months
(N=9) (N=5) (N=4) (N=5)
Rw-IgG Rw-IgG Rw-IgG Rw-IgG
(ng/mL) (ng/mL) (ng/mL) (ng/mL)
Serum 3942125 860.5£3104  28052+11303 2023418080
Nasal 39118 24110 70138 50121

* MeantS.E.
* % Significant difference both in serum and nasal IgG anti-
bodies (p<<0.01), when the IgG levels before treatment
were compared to those after the 6th month of

immunotherapy.
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sixth month of immunotherapy and then made
plateaus in both serum and nasal secretions except

one patient (Fig. 1).
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Fig 1. The ragweed specific IgG antibodides in both serum and nasal
secretions of four typical allergic rhinitis petients undergoing
short ragweed extract (RwE) immunotherapy were slowly in-
creased till the sixth month of the immunotherapy and then
made pisteans in both serum and nasal secretions except one

petient.

Relationship between the accumulative doses of
allergen and IgG antibody responses:

A profile of Rw IgG antibody responses in serum
of patients undergoing immunotherapy was showing
a positive correlation between the accumulative
dose of ragweed extract administered during im-
munotherapy and Rw IgG antibody level (Y=1099.
6X+561.4, r=0.540, Fig.2). On the other hand,
the specific IgG responses in nasal secretions were
much more variable and were not persistently re-

lated to accumulative dose of Rw antigen(Fig. 3).

Relationship between allergen specific serum IgG
and nasal IgG:

The levels of Rw IgG in nasal washes correlated
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Fig 2. A profile of Rw IgG antibody responses in serum of patients
undergoing immunotherapy is showing a positive correlation
between the accumulative dose of ragweed extract adminis-
tered during immunotherapy and Rw IgG antibody level (Y=
1099.6X+561.4, r=0.540).
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Fig 3. The allergen specific IgG responses in nasal secretions were
much more varishle and were not persistently related to
accumulative dose of Rw antigen.
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significantly with Rw IgG antibody titers in fifteen
serum samples, but those of the others were outlier
(r=0.69, p=0.1, Fig. 4).
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Fig 4. The levels of Rw IgG in nasal washes correlated significantly
with Rw IgG antibody titers in fifieen serum samples, but
those of the others were outlier (r=-0.69, p=0.1)

Allergen specific-IgG4 antibodies in nasal washes

Rw-IgGl and IgG4 antibodies in serum and nasal
secretions at 12 minth of allergen immunotherapy
were randomly determined. In nasl secetions, IgGl
antibody levels were appreciably higher than IgG4
antibody levels in both serum and nasal washes

(Table2).

DISCUSSION

Efforts in laboraotories have long been directed
toward understanding the clinical ersponses and de-
scrpitive changes of the laboratory findings fol-
lowing successful allergen specific immunotherapy

"in patients with IgE antibody-mediated allergy to

Table 2. The Allergen Specific IgG and 1gG Subciasees in Serum
and Nasel Secretion of Patients with Allergic Rbinkts at

12th Month of Allergen Immunothesapy

Patient Serum (ng/mL) Nasal Secretion (ng/mL)
No. G IgGl 1G4 136 IgGl  IgG4
2 174 196 78 32 25 <005
11 5048 40490 922 133 32 0.13
” ND' ND ND 13 11 <o06s
18 1732 13892 3164 33 12 0.9
2 ND ND ND 1.3 12 0.14
2 ND ND ND 22 16 0.62
k7) ND ND ND 40 38 0.20
3% ND ND ND 28 20 0.82
)| 1510 12112 2759 39 28 0.11

* Not determined

inhalant allergens. The parenteral immunotherapy
first results in a marked rise of allergen-specific IgG
antibodies and suppression of allergen specific IgE
antibody production as well in nasal secretions

.22 . ,23—26)
16,2 l, as in serum5 23-26

. The supposed explana-
tion for the knowledge was partly supported by the
result of experiment that 46 to 69% of nasal IgG
cells were Jchain-positive immunocytes probably

27}

belonged to the secretory immune system

Concerning the change of Rw IgG antibodies in
serum and nasal secretions during immunotherapy,
serum IgG antibodies were significantly increased
after six months of immunotherapy with increasing
doses of Rw extract (p<0.01, Table 1), as re-
ported previously’’. In contrast, Rw IgG anti-
bodies in nasal secretions were minimally increased
throughout the period of the immunotherapy. In-
terestingly Rw IgG antibodides in both serum and
nasal sec.etions of four typical patients undergoing
RwE immunotherapy were slowly increased till the
sixth month of immunotherapy and then made
plateaus in both serum and nasal secretions except

one patient (Fig.1). Platts-Mills et al'®’ also re-
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ported that defined rise of IgG antibody in nasal
secretion could not have been observed after im-
munotherapy with the doses of grass pollen extract.
However, a profile of Rw IgG antibody responses
in serum of patients undergoing immunotherapy is
showing a positive correlation between the accu-
mulative dose of ragweed extract administered dur-
ing immunotherapy and Rw IgG antibody level(Y
=1099. 6X+561.4, r=0.540, Fig.2). On the other
hand, the specific IgG responses in nasal secretions
were much more variable and were not persistently
related to accumulative dose of Rw antigen (Fig.
3).
IgG and IgA antibodies in nasal secretion could not

And the minor increases of allergen specific

be explanation for being persistently related with
incomplete relief of allergic rhinitis symptoms®®.
Furthermore, concerning the IgG subclass antibody
responses during allergen immunotherapy Holt et
al® showed interesting results that after repeated
inhalation of aerosols containing ragweed antigen,
subsequent parenteral challenge of the animal reve-
aled that aerososl exposure had selectively suppres-
sed responsiveness to this antigen in the IgE anti-
body class, without affecting corresponding IgG
2 And Deuschl et al®®’ were able to

find modest increase in IgG antibodies in secretions

responses

after parenteral immunotherapy with grass pollen

extract.

The allergen specific IgG subclass antibody re-
sponses might be mainly restricted to IgGl and
IgG4™®', and the IgG4 antibody proposed to be the

9715 after allergen specific

blocking antibodies
immunotherapy. However, the nature of antigen
plays a role in determining antibody subclass®’
and the recent reports emphasized the importance of
IgGl antibodies instead of IgG4™*''. In another
point of view among the four IgG subclass IgG-
producing cells, IgGl largely dominates(60—70%)
both in mucosa and tonsils*’. In this study, IgGl

antibody levels were appreciably higher than IgG4

antibody levels in both serum and nasal washes
{Table2) and that should be partly supported by
our previous unpublished data of Rw IgG subclas-
ses in serum of Rw allergic patients®.

To define possble site of allergen-specific IgG
and IgG

predominantly, the crucial review was performed.

subclass antibody produced
Platts-Mills et al'® previously suggested that no
relationship between IgG antibody titer in serum
and nasal secretions of patients with allergic
rhinitis, and the IgG antibody in nasal secretion is
16) The levels of Rw IgG

in nasal washes correlated significantly with Rw

likely produced locally

IgG antibody titers in fifteen serum samples, but
those of the others were not (r=0.96, p=0.1,
Fig. 4).

In conclusion, allergen-specific IgG and IgG
Subclass antibodies in nasal secretion might be
synthesized locally and appear to be not enough to
play a crucial role in blocking activities to clinical

symptoms.
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