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SUMMARY

Immunoenzymatic assays were developed for the measurement of antibodies against mycobacterial
lipoarabinomannan (LAM), a cell-free proteic extract (CFX)Mycobacterium lepraeand the 38-kD

protein antigen ofM. tuberculosis Sera from 108 leprosy patients, belonging to all clinical—
immunological forms of the spectrum, and 81 patients with localized or disseminated tuberculosis
(TB) were tested for antibodies of the four IgG subclasses. Standard calibration curves were used to
allow comparisons between results of different isotypes and specificities. Mean concentrations of total
IgG antibodies were higher in the overall leprosy population than in TB patients. In leprosy, levels of
anti-CFX increased from tuberculoid toward lepromatous forms, with a clear switch from 1gG1 to 1IgG2
subclass predominance. A similar IgG1 to IgG2 conversion was observed in anti-LAM antibodies,
although total levels of anti-LAM were similar in patients with tuberculoid and lepromatous forms. In
TB, antibodies against polysaccharide and protein antigens were both predominantly of IgG1 subclass,
whatever the patient’s clinical status, although lower in disseminated forms, probably due to
concomitant HIV infection. A hypergammaglobulinaemia was also found in most leprosy and TB
patients. In TB this was due to increased IgG1 and 1gG3, especially in HIV co-infected patients. Based
on the current knowledge of the influence of T cell-secreted cytokines on human immunoglobulin
isotype expression, these results do not fit with a putative role of Thl(such as found in TB and
tuberculoid leprosy (TT)) and Th2 (such as found in leprosy lepromatous (LL) leprosy) environment in
the isotypy of antibody responses in mycobacterial infections. Nor do variations of isotypy according to
pathological conditions seem to be related to the biochemical nature of antigens, since antibodies to
LAM and protein antigens had comparable evolutions of their subclass distribution. Other factors are to
be investigated in order to understand better the significance and possible roles of antibodies in
mycobacterial diseases.
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INTRODUCTION responses require a cooperation between B cells and specific T

The humoral immune response is characterized by an isotypi(r:]elper (Th) cells. In mice, and to a lesser extent in humans, Th cells

diversity of antibodies with different effector functions, in parti- may be divided into two distinct subpopulations according to the

cular complement activation and binding to phagocytic and kiIIerCytOk'neS they secrete and their effector functions. Thi cells

cells through Fc receptors. Antibodies of the IgG class are thdnainly produce IL-2, interferon-gamma (IF; and tumour

) . ntecrosis factor-beta (TNB}, and they stimulate a cellular DTH
predominant components of mature humoral responses in mo?es onse. In contrast. Th2 cells oroduce 1L-4. IL-5. 1L-10 and IL-
infections. They include four subclasses, which differ by their P : ’ produ ' '

effector functions and metabolic properties [1,2]. Efficient humoral13’ ano_l they are mostly involved in .B cell help._ C_ytokmes and .B
cell activators influence the expression of certain immunoglobulin

Correspondence: Pierre Aucouturier, Laboratoire d'Immunologie CIin-ISOtypes [3]. Some cytokines stimulate the expansion of B cells

ique, INSERM U25, Hpital Necker, 161 rue de ‘Sees, 75015 Paris, precommitted to a given isotype: thus, IKNwas shown to induce
France. the secretion of human 1gG2 by 1gG2-bearing B céllvitro [4].
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Other cytokines are real switch inducers: IL-4 and IL-13 induce arleprosy disease. The different forms of leprosy were defined by
isotype switch towards IgG4 and IgE antibodies [5-7], and IL-10the Ridley & Jopling classification [18] according to clinical
is a switch factor for IgG1 and IgG3 [8]. symptoms, bacteriological results, histopathological examination

In addition, the isotypic restriction of antibodies is correlated of skin biopsy, and intradermal reaction with lepromin (Mitsuda
with the biochemical nature of antigens: most antibodies againstest). The leprosy population included 36 patients with tuberculoid
proteins are of IgG1 and IgG3 isotypes, while in those againsteprosy (TT), 21 borderline tuberculoid (BT), 25 borderline border-
carbohydrates 1gG2 is over-represented. This is refleictadvo line (BB), 15 borderline lepromatous (BL), and 11 leprosy lepro-
where, for instance, antibody responses to viral proteins are mainlynatous (LL) forms of leprosy. All patients were HIV seronegative.
of IgG1 and IgG3 subclasses [9]. In contrast, bacteria carbohyEighty-one patients (16 females, 65 males, age 1-93 years, mean
drates usually induce a type 2 T-independent response, mainly &f0years) had TB. All were clinically ill and had positive cultures
IgG1 and IgG2 isotypes [10,11]. from sputa, and/or extrapulmonary sites. Forty-eight patients

The respective roles of the cytokine microenvironment and thepresented with pulmonary TB. In addition, there were 33 cases
antigenic nature in determining the isotype profile of humoralof disseminated or extrapulmonary forms of TB, including eight
responsesn vivo are still unclear. In this respect, studies in with mycobacteraemia, seven pleuritis, five tuberculous lympha-
Mycobacterium lepraénfections may be particularly revealing denitis, four laryngeal TB, three meningitis, three miliary TB, two
because of the clear Th1-Th2 dichotomy [12,13]. Leprosy is &idney TB and one intestinal TB. Forty-one of the TB patients
spectral disease, where the clinical presentations correlate with theere HIV*,
level of cell-mediated immunity. At one end of the spectrum,
patients present with a resistant and localized form (tuberculoidserum total IgG subclass level
leprosy), associated with a strong and efficient cell-mediatedSerum total IgG subclass levels were measured with competitive
immune response driven by IFN-At the opposite end of this immunenzymatic assays (ELISA), using MoAbs as described in
spectrum, patients present with a susceptible and disseminatetktail previously [19]. Briefly, 96-well polystyrene plates (Nunc,
form (lepromatous leprosy) associated with the absence of cellRoskilde, Denmark) were coated by overnight incubation°a@t 4
mediated response and the predominance of a non-protectiwgith 200ul/well of 5 ug/ml polyclonal human IgG (for IgG1 and
humoral response induced by IL-4. In between these two extremelgG2), 025ug/ml purified myeloma IgG3, or-8 pg/ml of purified
are various intermediate clinical-immunological forms known aslgG4 in 01m sodium carbonate buffer pH-® Test sera were
borderline leprosy. This dichotomy has not been demonstrated imcubated for 18h at°€ with the corresponding anti-subclass
infection byM. tuberculosig14]. Although the localized forms of MoAbs. The working dilutions were I8 for anti-lgG1 (clone
the disease are associated with a strong 4Fidsponse [15], the NL16; Unipath, Bedford, UK) and anti-lgG2 (clone GOM2; Uni-
disseminated forms are found to have a lffNlecrease, but no path), 10° for anti-lgG3 (clone ZG4; Unipath), and5x 10~° for
elevated IL-4 production [16]. The other attractive feature thatanti-lgG4 (clone RJ4; Unipath). The bound fraction was revealed
mycobacteria offer for our purpose is that they elicit an antibodywith a peroxidase-conjugated rabbit anti-mouse IgG antibody
response against a variety of antigenic determinants. Mycobacteri@ackson Immunochemicals, West Grove, PA). All samples were
have a cell wall made of lipids and polysaccharides, and duringested in triplicate at least twice in independent assays, and results
multiplication they secrete proteins. were analysed in comparison with previously established normal

In this study, we analyse the isotypic distributions of antibodiesvalues [20].
directed to mycobacteria antigens of different biochemical nature,
namely proteins (38-kDM. tuberculosisantigen, and a cell-free  Specific IgG subclass antibodies
extract (CFX) fromM. lepraé and a polysaccharide (lipoarabino- Specific IgG subclass antibodies against mycobacterial antigens
mannan (LAM)), in sera obtained from leprosy and tuberculosiswere evaluated by indirect ELISA assays designed for quantitative
(TB) patients presenting with localized and disseminated forms ofmeasurements in weight:volume, using standard curves derived
disease. Analyses of antibody 1gG subclasses by conventiondfom calibrated myeloma immunoglobulins of the relevant sub-
indirect ELISA methods do not allow precise comparisons ofclass captured by solid-phase anti-FfabSera collected from
immunoglobulin concentrations. Serum samples are often testel@prosy patients were tested against a CFXlofeprae(batch no.
at a single dilution, while antibody levels are highly variable and 228 [21], kindly provided by J. Colston, London, through the
unpredictable. Also, anti-subclass MoAbs display very differentiIMMLEP programme of WHO) and LAM (gift from P. Brennan,
affinities [17], which prevent direct comparisons of the signalsColorado). Sera from TB patients were tested against 38-kD
obtained for each isotype. In the current study, we develop ELISAecombinant protein [22] and LAM antigens. Immulon 4 plates
tests in which calibration curves, derived from known concentra-Dynatech, Chantilly, VA) were coated overnight &tC4with
tions of monoisotypic immunoglobulin, convert optical densities antigens diluted in A m carbonate buffer pH-8 at concentrations
(OD) to putative antibody concentrations that may be compareaf 1ug/ml, 10ug/ml and Sug/ml for LAM, 38-kD and CFX,
with each other. respectively.

Optimal working dilutions of the test sera were determined in
preliminary experiments. Serial five-fold dilutions of each serum
sample in @15m NaCl 10 v PBS pH 74 with 2% bovine serum
The study population albumin (PBS—BSA) were incubated for 3 h at room temperature
The study population consisted of 189 patients with active mycoin a plate coated with the corresponding antigen. After washing,
bacterial infections. All patients were clinically examined, and serabound 1gG was revealed by sequential probing for 1h at room
were collected upon bacterial confirmation or during the first weekemperature with an anti-MoAb (clone GG7; Sigma, St Louis,
of treatment. One hundred and eight patients (44 females, 6#0), and peroxidase-conjugated rabbit anti-mouse 1gG antibody
males, age 4-85years, mean 31lyears) presented with actiyweabsorbed with cross-reacting human serum proteins (Jackson

MATERIALS AND METHODS
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Fig. 1. Total serum IgG subclass levels in leprosy patients (means angjg 2. Total serum IgG subclass levels in tuberculosis patients (means and
s.e.m.), according to pathological forms of disease. TT, tuberculoid leprosys e m ) according to clinical presentations. Pulmonary, pulmonary tubercu-

BT, borderline tuberculoid; BB, borderline borderline; BL, borderline |ogjs: extrapulmonary, tuberculosis other than pulmonary or disseminated:
lepromatous; LL, lepromatous leprosy. disseminated, disseminated tuberculosis.

Immunochemicals). Dilutions yielding OD at 70% of the plateau 1.6, 8, 40, 200 and 1000 ng/ml for IgG28)4, 20, 100 and 500 ng/
were chosen for further isotype-specific antibody level determinam| for IgG3, and @4, 1.2, 6, 30 and 150 ng/ml for IgG4. After
tions, in order to ensure that solid-phase antigen was in excesgashing five times with PBS-8% Tween 20, 5@l/well of IgG
When no plateau was evident at a dilution of 1:5, samples wergubclass-specific MoAbs anti-lgG1 (clone NL16; Unipath), anti-
further tested at 1:10 dilution. IgG2 (clone HP6014; Sigma), anti-IgG3 (clone ZG4; Unipath), or

In the antibody quantification experiments, each assay include@nti-lgG4 (clone RJ4; Unipath) were added at 1:5000, 1:3000,
a calibration curve obtained with either purified polyclonal 19G 1:10000 and 1:3000 dilutions, respectively, in PBS—BSA. Follow-
(for 19G1 determination), or 19G2, 19G3, or 1gG4 myeloma ing overnight incubation at°€, plates were washed as before and
proteins previously calibrated by spectrophotometry at 280 nmrevealed for 1 h at room temperature by a horseradish peroxidase
For the standard curve, 12 wells were coated WItWIBOeII of (HRP)_Conjugated goat anti-mouse |gG antibody (Ca|tag’ Burlin-
goat antibodies specific for the human 1gG Flatfragment  game, CA) diluted 1:2000 in PBS—BSA. Substrate solution
(Sigma) at 17 pg/ml in 0-1m sodium carbonate buffer pH@® at  (2004l) consisting of 83 mg/ml o-phenylenediamine (Sigma),
4°C overnight, and the remaining wells in the plate were coated)-01% hydrogen peroxide in-Dv sodium citrate pH 5 was added
with the bacterial antigens for the test samples. to each well and the reaction was stopped after 15 min withl/50

All samples were diluted in PBS—-BSA, and @Owere incu-  well of 4n sulphuric acid. ODs were recorded at 490 nm.
bated for 3h at room temperature in triplicates in antigen-coatedoncentrations of specific antibodies for each sample were calcu-
wells for the samples. Standard IgG proteins were incubated ifated using the corresponding standard curve after blank subtrac-
duplicates in anti-F(a}, antibody-coated wells. Concentrations of tions, using program Biolise (Life Science Int., Cergy-Pontoise,
standard immunoglobulin were 10, 50, 250, 1250 and 6250 ng/m#rance).

polyclonal 1gG (corresponding to 8-5000 ng/ml IgG1) for I9G1,  Correlations were analysed by linear regression, and mean

Table 1. Comparison of total, anti-lipoarabinomannan (LAM) and anti-38-kD antigen IgG subclass levels among tuberculosis patients with and without HIV
infection (mean+ s.d.)

Total 1gG (mg/ml) Anti-LAM antibodies gg/ml) Anti-38 kD antibodies gg/ml)
1gG1 1gG2 1gG3 1gG4 IgG1 19G2 1gG3 1gG4 1gG1 19G2 19G3 1gG4
HIV+ 1608 175 094 039 927 137 063 0013 227 0033 0137 0035
+7-50 +1-13 +0-62 +0-35 +3232 +2:41 +048 +0024  £351 +0058 *+0300 0076
HIV™ 963 257 057 052 3829 186 1298 0091 769 0112 0092 0013
+4-26 +1-59 +0-37 +067 *1612 +4-32 +344 +0-300 =*21.05 +0146  *0137 =*0-027
P <10 <002 <0002 NS NS NS 005 <0-02 NS 005 NS <005

NS, Non-significant® > 0-05).
© 1998 Blackwell Science LtdClinical and Experimental Immunolog$1148-55
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Fig. 3. Linear regression analysis of the correlations between anti-lipoar-
abinomannan (LAM) and anti-cell-free proteic extract (CFX) antibody | |

levels in leprosy patients (a), and between anti-LAM and anti-38-kD Pulmonary Extrapulmonary Disseminated

antibodies in tuberculosis patients (b). Because of a high dispersion of

figures, values>160000 and 40000 ng/ml for anti-LAM in (a) and (b), Fig.4. Mean values and s.e.m. of specific anti-lipoarabinomannan (LAM;

respectively, 350 000 ng/ml for anti-CFX and 12 000 ng/ml for anti-38 kD M) and anti-protein antigens (CFX and 38-kD antigéf), IgG (sum of

are not represented. subclasses) antibody levels in leprosy (a) and tuberculosis (b) patients
according to pathological forms. TT, tuberculoid leprosy; BT, borderline
tuberculoid; BB, borderline borderline; BL, borderline lepromatous; LL,

values were compared using the Mann—Whitney test, or theepromatous leprosy.

Wilcoxon'’s test for paired series. Categoric valuables were com-
pared by the? test with the Yates’ correction when at least one of
the calculated figures wasb. lower IgG2 (212 mg/ml in disseminatedersus2-30 mg/ml in non-
disseminated formsP<0-03) levels (Fig. 2). This might be
explained by the fact that all patients with disseminated TB were
HIV™. Indeed, 1gG subclass concentrations in patients with dis-
Total serum IgG and IgG subclasses seminated TB were not significantly different from those of HIV
Fifty-seven percent of all leprosy patients had total 1gG levelspatients with localized forms of disease (data not shown).
> 14 mg/ml, which is the upper limit of normal values by this assay
method [20]. The elevation was particularly notable in IgG1 (Fig. Specific responses to LAM and CFX antigens in leprosy patients
1). When categorized by disease forms, significantly elevatedMean levels of antibodies to CFX were significantly more elevated
levels of IgG were present in 100% of LL patients and only 53%than anti-LAM antibodies® < 0-001) in the overall leprosy popu-
of patients presenting other forms of Ieproﬁc(: 7-27,P<001). lation. This difference was also observed in all individual sub-
The difference between the tuberculoid and lepromatous formslasses. Levels of anti-LAM and anti-CFX antibodies were
was mainly in the 1gG2 (mean values7Z mg/ml and 42 mg/ml, significantly correlatedr(=0-38, P<0-0001), indicating parallel
respectively) and 19G3 (85 mg/ml and @2 mg/ml, respectively) humoral responses of both specificities (Fig. 3). A correlation was
(Fig. 1). Between 1gG2 and 1gG3 a positive correlation was foundalso found between anti-CFX antibodies and total IgG levels
(r=0-39,P<0:0001), although all IgG subclass mean levels were(r =0-28, P=0-002), but not between anti-LAM and total 19G.
above values found in a normal population [20]. The serum mean concentration of IgG antibodies against CFX
Forty-eight percent of TB patients also had elevated total IgGantigen varied according to the different immunopathological
levels, mainly due to increased IgG1 and 1gG3. This was morecategories (Fig. 4). It was very prominent in the BL and the LL
pronounced among the HIVpopulation, where mean IgG1 and groups. By comparison, a moderate level of anti-LAM antibodies
IgG3 were significantly higher and 1gG2 levels were lower thanwas maintained throughout all pathological groups.
among the HIV population (Table 1). Patients with disseminated IgG1 was the predominant isotype in antibodies against both
forms of TB also had higher mean IgG1 (&81g/ml in dissemi- antigens and among all pathological forms, except for the LL
natedversusl2-0 mg/ml in non-disseminated formB<0-:02) and  group, where 1gG2 predominated (Fig. 5). Antibodies against both

RESULTS
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40 000 — antibody response predominated. In individual patients a strong
(a) Hl LAM IgG1 correlation was detected between anti-LAM and anti-38-kD anti-
- LAM IgG2 body concentrations (Fig. 3} £ 0-87, P<0:0001).
30000 |— tﬁm :ggi IgG1 was the predominant isotype in both anti-LAM and anti-
9 38-kD antibody responses; the latter was almost restricted to this
I~ isotype (Fig. 6). Linear regression analyses showed a highly
E 20000 | significant correlation between all subclass levels of anti-LAM
= antibodies (=053-098, P<0-0001 for all combinations); no
- such link was evident in anti-38-kD antibodies, which were almost
completely restricted to IgG1.

10 000 Specific antibody subclass levels were generally lower inHIV
individuals; however, due to their high degree of variability, the
difference was only statistically significant for anti-LAM IgG3 and

0 IgG4, and for anti-38-kD 1gG2 (Table 1). Among the HiV
TT BT BB BL LL . .
population, no correlation was found between the number of
— (b) M CFXIgG1 CD4 cells and levels of anti-38-kD or anti-LAM antibodies for
120 000 |- CFX 1gG2 total IgG or any IgG subclass (data not shown). All subclass levels
CFX IgG3 of anti-LAM antibodies were significantly correlated to each other,
100000 - L1 CFX1gG4 while no correlation was found between subclass levels of anti-
_ 80000 LAM, anti-38-kD antibodies and total serum IgG (Tables 2 and 3).
S
260000 |-
DISCUSSION

40 000
In some infectious diseases, such as leishmaniasis [23] and leprosy

20 000 in humans [24], associations between the clinical-immunological
spectrum and the Th1l-Th2 dichotomy are well established,

0 = . : o
T BT BB BL LL although the regulation of IgG subclass switch by cytokines in

Fig.5. Mean values and s.e.m. of anti-lipoarabinomannan (LAM) (a) andthese conditions remains uncledn. vitro studies have demon-
anti-cell-free proteic extract (CFX) (b) antibody IgG subclasses in leprosystrated that certain cytokines may either stimulate the expansion of
patients, according to pathological forms. B cells precommitted to a given isotype [4] or induce a real isotype
switching of IgM-bearing B lymphocytes [5-8]. It is thus expected
that isotype distribution of antibodies at the different poles of the
antigens progressively switched from IgG1 in TT and borderlineleprosy immune spectrum is influenced by the cytokine domi-
groups to 1gG2 predominance in LL patients. Tables 2 and 3 sunmance. Our results show that IgG1 is the predominant antibody
up analyses of correlation between levels of different isotypes ofsotype present in tuberculoid and borderline forms of leprosy, and
the same specificity, and between subclass levels of specifigG2 is the predominant isotype in lepromatous forms. Similarly,
antibodies and total serum IgG. in TB, where the specific pattern of cytokines is Th1, the prevalent
antibody subclass is 1gG1 for all forms of disease, regardless of
Specific responses to LAM and 38-kD antigens in TB patients  patient HIV status, although its levels are significantly decreased in
Although the mean values of anti-LAM levels were more thanextrapulmonary and disseminated forms. These observations sug-
three-fold lower in TB compared with leprosy patierfs(10~%, gest that IgG1 is the dominant isotype in a Th1 cytokine response,
they were over two-fold higher than those of anti-38-kD anti- as observed in TT and borderline forms of leprosy and in all forms
bodies P =0-002), contrasting with leprosy, where the anti-CFX of TB, and the subclass profile switches to IgG2 predominance

Table 2. Correlations between IgG subclass levels of antibodies of each specificity in leprosy and tuberculosis (TB)

patients
Leprosy patients TB patients

Antibodies Anti-LAM Anti-CFX Anti-LAM Anti-38-kD
1gG1/1gG2 NS* r=033P<0-001 r=069 P<0-0001 NS
1gG1/1gG3 NS NS r=063P<00001 NS
1gG1/1gG4 NS NS r=098 P<0-0001 NS
1gG2/1gG3 r=031P<0002 NS r=053P<0:0001 NS
19G2/IgG4 NS NS r=069 P<0-0001 NS
1gG3/1gG4 NS r=040P<0-0001 r=065P<0-0001 r=0-37 P<0-:002

*NS, Non-significant P> 0-05).
LAM, Lipoarabinomannan; CFX, cell-free proteic extract.

© 1998 Blackwell Science LtdClinical and Experimental Immunolog$1148-55
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Table 3. Correlations between specific antibody and total IgG serum levels of each subclass in leprosy and tuberculosis (TB) patients

Leprosy patients TB patients
Correlation Total/LAM Total/CFX LAM/CFX Total/LAM Total/38 kD LAM/38 kD
1gG1 NS r=0-33P<0-001 r=0-37 P<0-0001 NS NS NS
1gG2 r=024P<002 NS r=051P<0:0001 NS NS NS
19G3 NS NS r=028P<0-005 NS NS NS
1gG4 r=033P<0001 r=021P<005 NS NS NS NS

*NS, Non-significant P> 0-05).
LAM, Lipoarabinomannan; CFX, cell-free proteic extract.

when the cytokine environment shifts to Th2, as observed inantibody responses are restricted to certain isotypes, such as the
lepromatous leprosy. In the light of current knowledge, this38-kD restriction to IgG1, the overall profile of antibody sub-
switch from 1gG1l to IgG2 in localizedversus disseminated classes does not change as a function of the antigen nature. The
forms of leprosy can not be explained by the increased IL-4 nolgG2 prevalence observed among lepromatous patients was
by the decreased IFN-production, and thus remains to be maintained in both responses to polysaccharide and protein
elucidated. antigens, and the IgG1 profile found in all other forms of leprosy
Besides the cytokine environment, other factors may influ-and in the TB patients was also maintained in response to both
ence the antibody isotypic distribution, such as the nature opolysaccharide and protein antigens. These observations rule out
antigens. Indeed, it has been demonstrated that antigens af possible dominance of the antigen nature in the isotype
different biochemical natures determine the production of differ-distribution, as well as the hypothesis that the dominant antigens
ent IgG subclasses [2]. Here, we observed that although somi@ a Thl response might be of protein origin, while in a Th2
environment the response might be determined by LAM. In fact,

the increased humoral responses observed in the lepromatous
20000 — f(a) . . . L
pole of leprosy were essentially related to anti-protein antibodies.
LAM IgG1 Other studies focused on the 1gG subclass distribution of anti-
LAM 1gG2 mycobacterial antibodies found contradictory results. In dissemi-
- LAM 1gG3 nated forms of leprosy, Hussagt al found mainly 1gG1- and
O LAM 1gG4
9 IgG3-specific antibodies again®. leprae sonicate [25], while
according to Dhandayuthapagi al. [26] IgG2 was the predomi-
E nant isotype against both sonicate and LAM antigens. In TB, Da
?10 000~ Costaet al. [27] observed that the predominant isotype against
LAM was 1gG2, regardless of the association with HIV co-
infection, although in patients with concomitant HIV infection
- the levels of IgG1 and IgG4 were increased, relative to HIV
patients. The major cause of this confusion is that the basic design
7 of most assays performed in these studies only allowed compar-
. %@ =S S isons behtweelndsan"(ljples lé)orI agiven |§?typ)'\j, Zlgt nchit_ fr(:m one |sotyrl)e
Pulmonary Extrapulmonary _ Disseminated tq anot er. Indeed, subclass-specific MoAbs display extremely
- different affinities [17]. In order to calculate approximate values
6000 [~ (b) L . ; Lo
B expressed in w:v, we set up ELISA tests including calibration
5000 - gg‘tg :gg; curves, in which standard immunoglobulins are captured by the
| 38:kD |9G3 Fab part, thus mimicking antibody—antigen binding. Exposure of
B 38-kD IgG4 epitopes recognized by the second antibody is expected to be
4000 comparable to that of antibodies bound to solid-phase antigens. In
£ addition, dilution experiments were performed for every single
5 3000 sample and dilutions yielding 70% of the plateau were chosen for
c the specific antibody assays. This previous precaution ensured that
2000 coated antigens were never saturated with the patients’ antibodies,
a necessary condition for quantitative comparisons. Although our
1000 method still remains prone to certain bias, such as possible
different binding rates of standard immunoglobulin to the solid-

phase anti-Fab antibody according to subclasses, it should allow
acceptable comparisons of results between isotypes and antigenic
Fig. 6. Mean values and s.e.m. of anti-lipoarabinomannan (LAM) (a) andSPecificities. Antibodies specific for h.uma.n IgG2 subclass were
anti-38-kD antigen (b) antibody IgG subclasses in tuberculosis patientsgemonstrated to be prone to certain pitfalls. Thus, antibody
according to pathological forms. HP6014 may react more strongly wikktype molecules; however,

Pulmonary Extrapulmonary Disseminated
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