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|, Introduction

The studies on the host-parasite interactions in the
early-onset periodontitis(EOP) have been reviewed
by several authors™. Total serum IgG and IgG sub-
class responses to various antigenic preparations of
these organisms have also been examined in the
EOP patients, Many authors reported the elevated
IgG or IgG2 subclass levels against the 29kd protein,
lipopolysaccharides(LPS), or carbohydrate moiety of
the LPS of Actinobacillus actinomycetemcomitans
(Aa) in the localized juvenile periodontitis(LJP)>17,
Elevated IgG subclass such as IgG2 against to Aa
antigens has been considered to play a modulating
role in localizing the disease®!®) In the rapidly pro-
gressing periodontitis(RPP), the total IgG or 1gG2
subclass have also been found to be elevated
against LPS or total cell preparations of
Porphyromonas gingivalis(Pg)'*9_ The protective
role of the IgG2 subclass in RPP has been ques-
tioned due to its poor capacity to fix the comple-
ments and the low avidity. The investigators postu-
lated that the failure to successfully eliminate the

infecting organisms might have resulted in the dis-
ease progression, The characteristic increase in the
IgG2 subclass to these organisms has also implicat-
ed the significant role of carbohydrate antigens in
the EQP16.17.2527)

Despite the considerable informations on the
humoral immune responses in the periodontal dis-
eases, there seem to be no extensive studies on the
responsiveness of each 1gG subclass or various
combinations of the IgG subclasses in the EOP
patients against the peridontopathic bacteria,
Moreover, most of the results are still controversial
and inconclusive to our understanding of the
immunological mechanisms in the pathogenesis of
the EOP. This may be due to the complexity of the
disease including the heterogenic nature in clinical
manifestations®®, thus making it difficult to inter-
pret the laboratory data’?3Y Realizing this prob-
lem, we have previously attempted to show that the
classical EOP could be grouped into four phenotyp-
ic subsets which have been demonstrated to be
more homogeneous by radiographic criteria we
have devised®®, Through the studies based on a
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more defined clinical subsets, one may be able bet-
ter clarify the immunological aspects occurring in
the patients suffering from EOP,

The aim of the present study was to see the total
IgG and four IgG subclass responses against Aa and
Pg in the four EOP subforms of EOP or the adult
periodontitis(AP).

Il. Materials and methods
1.

Patients Selection and Serum
Sampling

Patients whose clinical profiles have been revised
by a newly radiographic criteria have been assigned
into four homogeneous subforms as previously
described??. 6 patients consisting of 3 patients from
subform I(distinctive 1LJP pattern), 19 from subform
li{post-juvenile periodontitis pattern), 16 from sub-
form II(LJP pattern but rapidly progressing), 24
from subform IV(distinctive RPP pattern), and 8
from age-matched AP(20-40 years of age) have ran-
domly been selected for the measurements of the
total IgG and each IgG subclass against to Pg and
the IgG subclass against Aa, respectively, For the
race and age-matched controls, 50 subjects exhibit-
ing no evidences of the destructive periodontal dis-
eases have been selected. The clinical measure-
ments included the mean bhone level(BL) and the
radiographic ratio(Ratio) have been performed
according to the methods previously described,
Peripheral blood was drawn by the venipuncture
and the serum samples have be collected by cen-
trifugation and stored at -20°C until used,

2. Antigen Preparations and the
Determination of Antibody Titers

Briefly, Az Y4 and Pg 381 [kindly provided by Dr,
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Katsuji Okuda, Tokyo Dental College, Japan) have
been plated on TSBV plate and blood agar plate
and grown in CO2 incubator and anaerobic cham-
ber(Coy Co., MI), respectively, After harvesting, the
bacterial cells were formalinized to be used as a
whole cell surface antigens. ELISA procedures for
the determination of the serum antibody titers have
been performed, Briefly, 0.2 ml of bacterial antigens
appropriately diluted in the buffer 100,039 % sodium
carbonate, 0,671% sodium bicarbonate, 0,02% sodi-
um azide) were added into each well, incubated for
4 hours at 37°C and stored ovemight at 4T, After
washing with the buffer 11(0,9 % sodium carbonate,
0.5 ml/L of Tween 20) three times and 0.1 ml of
serum samples diluted in the buffer II were added
into each well and incubated for 2 hours at root
temperature, The plate was washed three times with
the buffer II and 0.1 ml of mouse antihuman IgGl,
IgG2, IgG3, and IgG4(affinity-purified monoclonal
antibody, gamma-chain specific, Sigma Chemicals,
Ohio, USA) diluted in the buffer 111(0.27 % sodium
phosphate dibasic, 0.028 % sodium phosphate
monobasic, 0,875% sodium chloride, 0,02 % sodium
azide, 0,5 ml/L of Tween 20) were added into each
well and incubated for 2 hours at room tempera-
ture, After washing three times with buffer I1, 0,1 ml
goat anti-mouse 1gG(heavy/light-chain specific,
affinity purified, alkaline phosphatase-conjugated,
Calbiochem, Basel, Switzerland) diluted in the buffer
III were added into each well and incubated for
overnight at room temperature, After the washing
plates, 0.2 ml of nitrophenyl phosphate(1 mg/ml)
were added into each well and incubated for 30
minutes and finally 0.1 ml of 1IN NaOH were added
to stop the color reaction. The optical density were
measured by ELISA reader with wavelength set at
492 nm. For the total IgG titer, basically the same
procedure has been applied except that the goat

antihuman IgG(affinity purified, gamma-chain spe-



cific, Calbiochem, Basel, Switzerland) and the rabbit
antigoat IgG (heavy and light chain specific, affinity
purified, alkaline phosphatase-conjugated, Sigma
Chemicals, Ohio, USA) have been used as the 2nd
and the 3rd antibodies, respectively,

To determine the serum IgG antibody titers, opti-
cal densities(O.D,) were plotted according to the
various dilution factors for the regression analysis
and reciprocals of the serum dilution factors at the
X-axis intersection of O.D.=1 were expressed as the
ELISA unit of each sample, The antibody titers
greater than the two-fold valuers of the mean IgG
titers of the control subjects have been regarded as
the elevated,

3. Statistical Analysis

For the comparison of the total IgG and the IgG
subclass titers among the four EOP subforms and
adult periodontitis, analysis of variance (ANOVA)
and Tukey test have been performed to seek the
statistical significance,

I, Results

Table 1 summarizes the clinical profiles of the
patients which showed characteristic features of the
four EOP subforms and the adult periodontitis
reported in our study??, Mean values and the ranges
of the total IgG and the four IgG subclauses to Pg in
the four EOP subforms and AP are demonstrated in
the Table 2, The total IgG titers against to Pg of the
subforms I & I had a significantly higher values
than subforms IT and IV(p <0,05). Among the IgG
subclasses, only the IgG3 levels were significantly
higher in the subform I than the subform IV(p
0.05). Wide ranges of the antibody titers were
noted in all of the EOP subforms and the AP, The
prevalence of the patients showing the elevated
responses in the total IgG and each IgG subclass
were also depicted in the Table 2. Elevated antibody
responses were found between 50 % to 100 % of
the patients according to the disease types,
However, theme values were either greater or small-

er with respect to the IgG subclass responses,

Table 1, Distributions of age, gender, mean radiographic bone levels, and ratios of four subforms and adutt peri-

odontitis group (69 blood sampling patients)

Subforms I I

n 3 19

mean age 235 34.6
range 22-25 25-40
gender

male(%) 33.3 420
female(%) 66.7 38.0
mean BL* 4,08 4,96
range 3,27-4.61 3.20-7.50
mean Ratio** 2.08 1.51
range 1,11-3.28 1,02-2.45

I v AP

15 24 8

34,5 34.4 36,4

28-40 24-40 31-40

60.0 66,7 62.5

40,0 333 37.5
5,85 6.73 4,05
4,427 43 3.89-8.90 2,11-6.61
1.39 1,17 1.11
0.95-2.23 0.80-1,67 0.50-1,92

* represents the mean bone level(BL) of total present in a disease group, Mean bone level of an individual tooth is cal-

culated from the distal interproximal alvelar bone crests(see the Materials and Methods3?)

** represents the mean BL of Ist molars relative to the mean BL of neighboring teeth(premolars and canines, see the

Materials and Methods3?
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Figure 1, Diagrammatic representation of the mean IgG subclass titers against Porphyromonas gingivalis 381
according to the EOP subforms,

Table 2, Mean total IgG and IgG subclass titer to Porphyromonas gingivalis and the prevalence of patients showing
elevated responses in each subform and the adult periodontitis(range)

Subforms AP
1 I 11 v
n=3 n=19 n=15 n=24 n=8
M p* M P M P M P M p
IgG1* 45.0 0/3 256.6 8/19 381.3 7/15 1547 9/24 53.5 1/8
(0-134) (0-1403) (0-2190) (0-463) (0-428)
IgG2* 531.0 2/3 233.2 9/19 321.3 11/15 488.1 16/24 65.4% 3/8
(44-1264) (0-844) (49-791) (16-2840) (0-496)
IgG3* 270.0 2/3 84.1 4/19 128.1 4/15 16.3 1/24 0.0 0/8
(167-411) (0-4835) (0-545) (0-312) (0-0)
1gG4* 761.0 3/3 339.4  12/19 859.1 11/15 419.5 13/24 178.3 2/8
(487-1006) (0-814) (0-6968) (0-3213) (0-513)
Total® 15502,3  3/3 5590.3  15/19 10100.3  12/15 4172.3 12/24 7876.9 8/8
(11002-17891) (0-11063) (1862-25520) (77-13738) (4031-12181)

** prevalences of the patients showing the elevated antibodies

* no significant differences among the four subforms

# significantly different between the subform I and the subform IV (p(0.05)

$ significantly different between the subforms I & IIT and the subforms 1T & IV(p(0.03)
@ significantly lower than those of the four subforms(p{0,05)
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When we looked closely into the IgG subclass
titers in the spreading forms(subform II, III, IV),
except for the subform I which was typical of local-
ized form, the IgG2 subclass levels to Pg gradually
became higher in accordance with the subforms II,
I and IV(Figure 1, Table 2). If the antibody levels
of the EOP we compared with those of AP, both the
IgG2 and the IgG4 levels of all four subform were
significantly higher, while other subclasses were
not, IgG subclass levels were compared according
to the different age groups consisting of 18-26, 26-
36, and 3640, respectively(data not shown). All of
the four IgG subclass levels to Pg were consistently
found to be higher in the younger age group
around 20, The levels found to be low around the
thirties and then gradually became higher at the
ages of late thirties, The IgG2 titer to Aa in the sub-
form I was significantly higher than those of any
other subforms(Table 3). A further analysis has been
performed to elucidate the various patterns of ele-

vated IgG subclasses(Table 4). Combinations of
IgG1+2+4 were the most frequently found to be ele-
vated followed by the IgG4 only, the IgG2 only, the
IgG2+4, the IgG2+3+4, and the IgGl only, in the
descending order, In no patient was a single 1gG3
subclass shown to be elevated, When we tested
whether or not a single or group of IgG subclasses
contributed to the increase in the total IgG of a
given patient, this was true for almost all of the
cases, though there were a few exceptions(data not
shown),

To test the possible relat:onslnps of the four IgG
subclass responsiveness to Pg or the IgG2 respon-
siveness to Aa with the early events occurring in the
localized type EOP, we selected thirteen patients
from the subforms I and I whose mean be levels
were lower than 5 mm, These patients were subxdi-
vided into two groups based on the mean radi-
ographic ratio(Ratio; see the materials and meth-
ods). One subgroup consisted of seven patients

BONE LEVEL (5mm

Titer

3

W

Figure 2, Graphic representation of the IgG2 subclass titers against Actinobacillus actionmycetemcomitans Y4 of
each patient of the EOP subform | and |l patients whose mean bone level { 5Smm, Patients were divided
into two groups according to the radiographic bone ratio{Ratic); one group having the Ratio greater than
1.5 and the other group having the Ratio smaller than 1.5, respectively.
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Table 3. Mean IgG2 titers against Actinobacillus actionmycetemcomitans in the EOP subforms(+ s.d.)

Subforms

n=3 n=19

M prev** M prev
2867.0* 1/3 966.3% 10/19

I v
n=15 n=24
M prev M prev
1539.1 9/15 1783.0 13/24

* significantly higher than all the other subforms(p<0.05)

* prevalences of the patients showing the elevated antibody responses

Table 4 Distribution of patients demonstrating various combinations of the elevated IgG subclass to
Porphyromonas gingivalis according to the four subforms and the adult periodontitis

EOP Subforms AP
Subclasses I 11 I v Total
1 only 0 2 0 0 4
1+2 0 0 2 1 3
1+3 0 0] 0 0 0 0
1+4 0 0 1 0 0 1
1+2+3 0 0 0 0 1
1+2+4 0 3 3 6 0 12
1+3+4 0 0 0 0 0 0
1+2+3+4 0 2 1 1 0 4
2 only 0 1 1 5 1 8
2+3 0 0 0 0 0 0
2+4 S0 1 3 2 1 7
2+3+4 2 1 3 0 0 6
3 only 0 0 0 0 0 0
3+4 0 0 0 0 0 0
4 only 1 5 0 4 1 11
No elevations 0 3 1 4 i 12
Total 3 19 15 24 8 69

whose mean radiographic ratios(Ratio; see the materi-
als and methods) were greater than 1,3(suggesting
the rapid progression of the disease into the localized
areas) and those of the other subgroup consisted of
six patients whose ratios were smaller than 1,5, All

the IgG subclass levels to Pg were much higher in

most, if not all, of the former subgroup than in the lat-

ter one(data not shown), When the comparison was

made for the IgG2 levels to Pg, these association
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could not be demonstrated(Figure 2),
IV, Discussion

We have performed the present study as one of
the series experiments to clarify the immunological
events occurring in the various subforms of EOP
which we have to revised into the more homoge-

neous phenotypes®”, Wide ranges of the antibody



titers were noted in all of the EOP subforms and the
AP, The prevalence of the patients showing the ele-
vated responses in total IgG and each IgG subclass
were also depicted in the Table 2, The elevated anti-
body responses were found between 50 % to 100 %
of the patients according to the disease types,
However, these values were either greater or smaller
with respect to the 1gG subclass responses, As we
have attempted to subdivide the classical forms of
the RPP into a more homogeneous two subforms [1I
or IV(distinctive RPP pattern), the percentage of
patients showing elevated total IgG to Pg were rela-
tively low(50 %), while much higher percentages
(66.7%) of patients demonstrated a high IgG2
responses, The relatively low percentage was attrib-
uted in part from extremely low prevalence of
patients with the elevated IgG3,

Total serum 1gG and the four IgG subclass levels
to Pg, and the IgG2 levels to Aa have been deter-
mined respectively against the whole cell surface
antigens, The results were mostly consistent with
the previous reports by others, 71929 The elevated
IgG2 responses against whole cell surface antigens
of these two bacteria were also similar to the find-
ings of others in the LJP or the RPP 8211.141617.2023.29)
However, we could not demonstrate any significant
differences in the single IgG subclass levels against
Pg among the four EOP subforms, except for the
[gG3. These results may support the concept of the
continuous development of the various forms of the
EOP(i.e. from the localized types into the more gen-
eralized ones)??333%  Among the several factors
responsible for the development of the EOP, the
IgG2 responsiveness to the organisms has been con-
sidered to play a modulating role 3182329 This con-
cept was based upon the functional aspects of the
IgG2 which has a weak complement-fixing capabili-
ty as well as the low avidity'?23  The gradual
increase in the IgG2 antibody against Pg in accor-

257

dance with the subform 11, 11, and IVmight be sup-
porting this concept, However, the hypothesis
needs to be verified further by the systematic longi-
tudinal investigations on the multiple factors includ-
ing the environmental and the genetic components,

The IgG2 levels to the bacteria have been report-
ed to increase drastically during the circumpubertal
period®!¥_ All of the four IgG subclass levels to Pg
were also consistently found to be high in the
younger age group around twenties, low around the
ages of the early thirties and again high in the group
of late thirties,

Mean 1gG3 to Pg have been significantly elevated
in the subform I compared with that of subform IV
(p€0.06), However, in no patient was a single IgG3
subclass shown to be elevated. The elevated 1gG3
responses in the subform I patients were always
accompanied by the concomitant elevations of the
IgG2 and the IgG. Lu et al ® demonstrated the ele-
vated IgG3 titers against Aa in LJP which was less
robust than the IgG2 differences. As the patients
number of the subform I was too small, our results
were not conclusive to establish its functional role in
the LjP. This together with the report of Lu et al,
prompted us to look into the IgG2 subclass levels to
Aa in the four EOP subforms, It was significanty
higher in the subform I (distinctive IJP pattern) than
any other subforms which was similar to the find-
ings of others®1®),

Most of the previous reports on the role of the
1gG2 responsiveness in the localizing the disease
process did not consider the disease activity occur-
ring around the affected teeth,®® though Ebersole
et al,¥ reported the elevated IgG responses to Aa in
disease-active LJP patients, This fact led us to an
additional analysis on the possible functional role of
the IgG subclasses o Pg in modulating the disease
activity around the first molars of localized EOP sub-
forms(I and II), We selected the 13 patient from the



subform I and I patients whose overall bone
destruction were the minimal (mean BL (6 mm)
and then divided into the two subgroups; one group
with the advancing diseases occurring in the local-
ized areas and the other group with the low disease
activities(see Materials and Methods). All the IgG
subclass titers against Pg were significantly higher in
most, if not all, of the former group patients com-
pared with the latter group. This strongly indicated
that the increased IgG subclass responsiveness to Pg
were closely associated with the disease progression
around the 1st molars(and possibly around the
incisors) in the subforms I and II at their early stages
of phenotypic development, When we looked into
the IgG2 levels to Aa in the above-mentioned two
subgroups, Similar patterns could not be demon-
strated as in the case of Pg. Consequently, though
the 1gG2 responsiveness to Aa might be closely
associated to the disease localization process, this
may not be associated with the earlier destructive
events occurring in the localized areas of the sub-
forms I or II, Tt is interesting to note that the 1gG2
was highest in the subform I not only to Aa but to
Pg. This finding together with the above-mentioned
results suggest the strong host-Pg interactions in the
subform I(LJP), Vandesteen et al.3 in their study of
a family with a high prevalence of EOP have also
reported that almost all the IJP members had a anti-
body specific to Pg. Moreover, not all of the JpP
patients had detectable Aa, nor did they have
detectable antibody levels to the organism,

Lu et al®, and Schenkein'® have reasoned that
increased IgG2 responsiveness to Pg with the devel-
opment of the generalized pattemn of the EOP such
as rapidly progressing periodontitis, Elevated levels
of IgG2 was also found to be associated with the
history of destructive periodontitis®®, Therefore we
have examined the possible association in the mod-

ulating the phenotypic development of the more
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generalizing subforms(i.e. II, TII and IV) in addition
to the functional role in the subform I, Our findings
suggest that the increased levels of IgG2(and possi-
bly IgG4 as well) might strongly play a modulating
role in the development of the rapidly generalizing
EOP phenotypes, With this in mind and because
there have been a variety of patterns in the different
groups of the elevated IgG subclasses against Pg
even within the same subforms, a further analysis
has been performed to elucidate the various pat-
terns of elevated 1gG subclasses, Of all the patterns
in the four EOP subforms, combinations with
IgG1+2+4 were the most frequently found one, the
next being IgG4 only, IgG2 only, and 1gG2+4, etc.,
in the descending order, When we focused on the
IgG2 or the IgG4 subclasses, or combinations of
these two, 49 out of total 61 patients(80.3%) showed
the elevated responses in either one or combination
of these two subclasses, These 49 patients com-
prised 92.5% of 53 patients who had the elevated
antibody in at least one IgG subclass. Again these
patients were more frequently found in most severe
subforms of the EOP(III and IV) than the subform
11, These findings strongly indicated that the IgG2 or
the IgG4 subclass responsiveness to Pg may be
important in the rapidly disseminating process of the
EOP,

Several authors postulated the bacterial LPS or car-
bohydrate moiety of LPS asimmunodominant anti-
gen(s) of Aa or Pg may act as immunodominant
antigen eliciting exclusively the IgG2 responses, We
may reason the possible role of the capsular poly-
saccharides or the 1PS as others!617.25275D - Along
with these concepts, the functional role of the IgG2
in the disease protection has been suspected due to
its low capacity to fix the complements® and the
low avidity found in the RPP patients®2Y,

As mentioned above, the IgG4 may also play an
important role in the pathogenesis of EOP. There



are only a few reports regarding the elevated IgG4
responses in the other forms of the periodontal dis-
eases. Ogawa et al*V. reported that the number of
the [gG2- and the IgG4-secreting cells increased
with the disease severity. They also found that the
number of the IgGl-secreting cells decreased with
the increase in the IgG4-secreting cells in the
advanced forms of the adult periodontitis. ¥ The
highest anti-Pg LPS antibody was the 1gG2 followed
by the IgG4 in AP, % suggesting the switching path-
way by the immunoglobulin genes clustered in 3'
region( y2- y4-& « 2) involved in LPS specific
responses*?, Reinhardt et al® also found the ele-
vated GCF IgG4 levels in the sites showing disease
activity, However these results were found in the
adult periodontitis patients, Our results on the 1gG4
responses to Pg in the EOP were in contrast with
most of the studies which consistently demonstrated
the low 1gG4 concentration in the various forms of
the periodontal diseases other than the EOp#21.29,
There may be the two reasons responsible for the
elevated IgG4 responses, One is that IgG4 antibody
share some common antigenic structures with 1gG2
molecules resulting in the cross reactions in patients
having high 1gG2 titers, This possibility has been
postulated by several authors, 4+ Moreover our
results demonstrated the frequent findings of the
concurrent elevations of the IgG4 and the IgG2 in
the same subjects(Tables 2 and 4), When we com-
pared the mean 1gG4 of the patients with the elevat-
ed IgG2 titers with those without, the value was sig-
nificantly higher in the former group in consistent
with other studies,®#4 Another reason would be
due to the prolonged stimulation by the proteineous
antigens which might gradually have converted the
IgGl-dominated responses into the IgG4-dominated
ones**®  This might have resulted in the gradual
disease progression due to the low protective activi-
ty of the antibody with the weak complement-fixing
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capability like IgG2 antibody, In the same line with
this probability, we calculated the relative value of
the IgGl to the 1gG4 in all the EOP patients, The val-
ues were less than 1 in all the four subforms and
again it gradually became smaller with the increas-
ing ages and were smallest in the subform IV impli-
cating its another possible relationship with the dis-
ease severity in the EOP,

Considering that the specific IgG subclass respons-
es are elicited against the various bacterial antigens,
there would be differences in the immunodominant
antigen(s) recognized by the various sets of the ele-
vated of IgG subclasses shown in the present study,
Thus it is tempting to consider both the capsular
polysaccharides(and possibly LPS) and proteineous
antigen(s) of Pg as candidates for the immunodomi-
nant antigens in the severe subforms of the EOP,
while confirming the carbohydrate antigens of Aa in
the EOP subform I, Based on our findings of the ele-
vated 1gG subclasses, we are currently under the
experiments on the immunodominant antigen(s) of
Pgand Aa in terms of the various combinations of the
elevated IgG subclasses to answer these questions,

The normal IgG subclass concentrations and the
IgG subclass responsiveness to bacterial antigens as
well as to vaccine preparations are thought to be
under the control of the genetic markers for each
immunoglobulin allotype(Gm and Km),45:50-60)
which are also race-dependent and inheritable, ©V
Based on these concepts, we have initiated a series
of experiments to see the race-dependent immuno-
genetic control over the diversely elevated 1gG sub-
class responsiveness as well as the various pattems
of immunodominant antigens of Pg recognized by
each of the EOP subform patients,
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|2 A|Fgle| BSIEA ATIH9| IgG Subclassof Ci$t 217

23
Bavdiska Asefet % oot

B oa3E 27 X599 Mg tE 471K B8l JoJA Porphyromonas gingivalis(Pg) 3813}
Actinobacillus actinomycetemcomitans(Aa) Y49l thak A58 1gG subclass®] & F7Fstr] $s) Al&shsd
t}. Subform I(distinctive localized juvenile periodontitis pattern)ollA] 3%, subform II(post juvenile periodontitis
pattern)ol| A} 199, subform I (localized but rapidly progressing pattern)ol}4] 159, subform IV(distinctive
rapidly progressing periodontitis pattern)o| 4 158 2] x5 2ASFA] Pgol] tidt 152 total 1gG level#} 242}
9] 1gG subclass level @ Aaol th3} 1gG levelS HARATE Pgoll thh total IgG level& subform 119} IVE.T} sub-
form 13} 9| B4 7] VERGTE 1gG3 levelo] subform 13} IVAFo] el 4] @AG Zpol7} = & Al 9]t
I, TR IgG subclass levelo| A subform Ao o] obF-& x}o] 7} Q1S1T}. Pgoll tigh IgG subclassi= single class
Z.2 T}k groupoll A A Elo] VEREO W 1gG1+2+47} 7HE E3HA A S, TR0 & 1G4 B, IgG2
TS 1gG2+4, 1gG2+3+49] &0 2 vHAEIRIT 1gG29} IgG47t W3] s of WA= =T, 53] severe
form(subform I & V)| 4] 22 g o}, Buk ofu)g}, 1gG level subform I1, 111, Ive} Y=|&ted A= 0 2 7}
3 AL, ¥HA ) 1gG1/1gG4 ratioy 18} Y X|3ted ZHAHUT} o] # 3} ratiod] Fats A Aol Qe g9
52 ¢l8) immunoglobulin gene®] A 731 Shokes A& VR AL QlTh

Aadl] th3k IgG2 levelE THE #-8 W T} subform 104 AHg8] 23ttt Pgol] tigh IgG2 levelse] subform 19]
T2 B9jol A whAlElE disease activity9} DR 3 BEo] 9lom, Aag] Aol o]t B o] VehIA] &
ket Pgoll thek 1gG2 level 18-254 0l A] B 22 FA|9) 26-35410M & A om A= 300 Syt M=
U & FRE HEoRIT t

o]#3t A3h= pgoll th3t 1gG2 W 1gG responsiveness (single £-& combined)7} EOPS] severe forme] 2g
o] 2837 2H8-81 19G2 levelsE IgG1/1gG4 ratio®} T1E-0] EOPE] loculized type?] generalized type & & 7|
& Ashe 28 2 GE she A2 Holthe AS 25H AAEEL
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