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Summary

To detect the cold agglutinin antibody in patients with Mycoplasma
pneumoniae an investigation was carried out on the 135 pneumonic patient’s
serum samples. The result indicated that there were 15 positive cases
(11.1%) for M. pneumoniae antibody. Of these eleven positive cases (73.3%)
for cold agglutinin with the titer of >1:16 showed anti-I specificity. It clearly
demonstrated that M pneumoniae was the major etiologic factor in cold
agglutinin positive pneumonic cases. Competitive ELISA that reacted with
9G4 anti cross-reactive idiotype performed the frequency of cross-reactive
idiotype level in cold agglutinin antibody molecule. As compared to the
normal value there was an increase mean value (50.8+24.2) in 15 patient’s
serum samples. Hemagglutination inhibition test was performed on that 11
serum samples to investigate the relation between the cross- reactive
idiotype positive serum and cold agglutinin antibody.
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Introduction

Autoantibodies against red cells are produced in variety of clinical conditions.
Pathologic cold agglutinin (CA) antibody, that are specific for I or i carbohydrate
antigens present on red cells (anti-1 /i), are usually the product of a neoplastic B Cell
clone (Roelcke 1989, Duggan & Schather 1986, Crisp & Pruzanski 1982). Although
they can be detected in normal individuals and their titer increase during the course
of certain viral and Mycoplasmal infections (Roelcke 1989, Chapman et al 1993).
These CA antibodies tend to be lgM-K and they show preferential agglutination of
adult (I) red cells at cold (Roelcke 1993). Such antibodies express cross-reactive
idiotype (CRId) determinants, suggestive of common sequence in variable regions of
Ig molecules (Williamas er al 1968, Feizi et al 1997). Similar findings have been
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reported for other monoclonal IgM autoantibodies such as rheumatoid factor (Kunkel
1973, Fong et al 1988) or anti-DNA antibodies (Shoenfeld et al/ 1983). The
monoclonal anti-CRId, 9G4, which recognizes CA antibodies with anti -I or -i
specificity, was described (Stevenson et a/ 1989). The CRId was expressed by vast
majority of Ig with anti-I/i activity but not by a panel of 74 myeloma proteins
(Stevenson et al 1986). Serological evidence of anti-I and anti -F1 CA occurred in
M .pneumoniae infection led to isolation of I/F1 glycoprotein from human red cells.

In this investigation the presence of shared idiotype CA with titer above normal
value and their reactivity with 9G4 anti-idiotype by competitive ELISA and
hemagglutination inhibition (HI) test were demonstrated.

Materials and Methods

Serum samples from patients with M preumoniae infection were obtained from
Virology Dept., University Hospital, Southampton, UK, for detection of CAs.
Normal sera were prepared from healthy blood donors.

Red cells for identification of CA specificity were used. A panel of red cell as
untreated, papain-treated and sialidase-treated adult, and cord O cells (Decie &
Lewis 1984) received from Wessex Blood Transfusion Center, Southampton, UK,
and were kept at 4C.

Monoclonal antibody (MoAb). The production and characterization of 9G4 MoAb
(CA-associated anti-idiotypic antibody) at the dose rate of 270mg/ml have been
described in details by Champton et al (1993). It was the rat anti-idiotype antibody
that was obtained from Dr.Stevenson, Tenevous Lab., Southampton, UK.

Hawkins idiotypic IgM. It was a human IgM, known to express the 9G4 epitope that
were obtained from Dr. Stevenson.

Cold agglutinin assay. Sera from patients with M pneumoniae were titerated against
2% human red cells of adult and cord group O with I, i and F1 antigenic specificity
using routine procedure (Decie & Lewis 1984). Briefly, serial dilutions of sera were
made in precipitin tubes and 2% red cells were added in equal volume. After hour
incubation at 4C, the degree of agglutination (2+ to 4+) was estimated
microscopically using pre-cooled slides. The last dilution of serum that showed
agglutination of 2+ or more was considered as CA titer (Table 2). The specificity of
CA antibodies i.e. anti-I, and-i and anti-F1 was determined by using of appropriate
red cells, such as I, i and Fl red cells according to Roelcke (1989) and Decie &
Lewis (1984).
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Assay of CRId-positive Igs patients and normal serum. CRId-positive Igs (9G4
idiotypic Ig) was measured in the sera by competitive ELISA and HI assays
(Thompson et al 1991).

Competitive inhibition ELISA for assay of CRId-Posiiive Ig. Microplate was coated
with 100ml/well of Hawkins IgM, an idiotypic IgM (110 mg/ml), known to express
the 9G4 epitope, using 40 ml/22 ml coating buffer (Stevenson et a/ 1986).

The plates were blocked with PBS/1%BSA and washed once with PBS/Tween.
Serum sample dilutions were made in duplicate (1/15000-1/30000), 33ml of 9G4
MoAb (containing 0.67mg/ml) was added and incubated for 30 min at room
temperature before they were placed in the wells of microplate. The sample dilutions
were added in the wells in duplicate and incubated for 90 min. Bound 9G4 MoAb
was detected using peroxidase conjugated rabbit anti rat IgG, and the reduction in
binding of 9G4 MoAb was then measured. The absorbency for each serum was
calculated as the mean difference in optical density (OD) between the control wells,
lonely with 9G4, and test wells. A known CRId positive [gM was used to used to
established a standard curve and the percentage of inhibition in binding 9G4 MoAb
by unknown samples were read off this (Stevenson et al 1986, Chapman et al 1993).

HI assay by 9G4 MoAb. This test which was based on inhibition of red cell
agglutination was designed to assess directly the involvement of CRIQ positive CA
in mediating agglutination by the 9G4 MoAb (Thompson et a/ 1991). For HI assay
CA-positive sera initially were titerated in a doubling dilution series against a 2% red
cells carrying appropriate antigen (Table 2). From this the dilution of each serum
sample giving 2x minimum hemagglutination dose (MHD) was determined and
aliquot 20ml of each dilution in to nine precipitin tubes. For determination of
inhibition by 9G4 MoAb doubling dilutions of 9G4 were made in eight tubes,
starting of 135mg/ml and were made in equal volume to test tubes. The tubes were
incubated for one hour at 37C. Two volumes of 2% red cells were subsequently
added to each test tubes and positive control tube (9th tube) and the tubes were
incubated for 90 min at 4C. The last dilution of MoAb giving complete agglutination
inhibition was recorded, and the CA antibodies of the serum were considered as
CRId positive (Table 2).

Results
From 135 sera of patients with clinical pneumonic signs twenty patients showed
positive CA titer (>1:16) and 15 out those (73.3%) were serologically proven to have
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M.preumoniae infection, that was a major cause in CA-positive pneumonic patients
(Table 1).

Table 1. Levels of idiotypic Ig and total Ig in sera from different patient groups

Patient group idiotypic Ig* Total serum Ig (mg/dl)
IgG IgA IgM
Normal 8.5+62 (15° 1350+220 350+100 150+75 (15)
RA® 8.5+5.2  (21) 1590+750 350+120 195+150 (9)
SLE! 274175 (25) 1260+450 270150 150+90 (10)
IM® 48.4+33.4 (21) 15904750 3504120 245+120 (20)
M pneumonia 50.8+24.6 (15) 1200+310 270+100 250+120 (15)
Infection

Values were measured as percentage of inhibition in the competitive ELISA
. Numbers in parenthesis indicate serum samples analyzed

Rheumatoid Arthritis

. Systemic Lupus Erythmatosis

o a0 oe

Infectios Mononucleosis

All of the normal sera showed CA titer<l:8. The results of total amounts of CRId
in patients serum with autoimmune RA (Schrohenloher er al 1990, Fong er al 1988),
SLE (Stevenson er al 1993) and infectious mononucleosis (Chapman et al 1993)
accompany to M pneumoniae and normal sera are demonstrated on percentage of
inhibition ELISA (Table 2). There is clear increase in mean value CRId (50.8+24.2)

Table 2. Expression of the 9G4-epitope by CA-positive antibodies due to 11 M pneumonia positive

sera
Patient  Specificity CA Expression of the Ability of 9G4
of CA titer 9G4-epitope by anti-idiotype to inhibit the
competitive ELISA agglutination reaction

PBI1I anti-| 32 +97)* positive

PC4 anti-I/F1 64 -(18) negative

PC10 anti-l/i 32 +(54) negative

PF2 anti-1 64 +(91) positive

PF3 anti-I 128 +(91) positive

PF8 anti-| 32 +(50) negative

QBI12 anti- 64 +(88) positive

QCl11 anti-1 32 +(41) negative

QD7 anti-1 16 +(83) positive

QHI1 anti-F1 32 -(16) negative

NBI12 anti-1 64 +(81) positive

*Numbers in paranthesis show % inhibition in competitive ELISA
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of M pneumoniae as compared to normal sera (8.5+6.5). Total serum Ig were
measured on 15 patient sera and the result showed a significant increase in total IgM
on compared with normal sera (Table 2). From 15 M pneumoniae positive sera 11CA
positive were found that their titer was between 1:16 to 1:128 (Table 1). Levels of
CRId detected in normal sera in unit of percentage of inhibition by ELISA were
8.5+6.5%. The patient’s sera showed the percentage of inhibition greater than this
mean plus 2SD (>21.5%) were considered to be 9G4 idiotype positive.

In order to investigate association between the serum CRId and CA antibodies the
HI assay was conducted on 11 CA positive titre sera (Table 1). Among the 11 CA
positive sera nine (82%) were CRId-positive, significantly above the upper limit of
normal range (P<0.02), and was found that 6 of these CRId-positive CA were also
positive in HI assay.

Discussion

Cold agglutination syndrome is characterized by production of antibodies that bind
to red cell at 4C, it could, therefore, clearly be considered to be an autoimmune
disease. In many clinical cases, the pathologic antibody usually IgM is directed
against a simple carbohydrate on the red cell surface (Chapman et al 1993). The
monoclonal anti-idiotypic 9G4 have been used to identify common idiotypic
structures in the variable regions of Ig molecules. The anti-CRId allowed more prices
localization of the sequences involved in CRId expression and such reagents have
proved useful for survey of presence of the CRId-serum and clonal antibodies from
patient with certain infectious diseases that produce CA such as M.pneumoniae and
infectious mononucleosis, and also for clonal Igs characteistic of B-cell lymphoma
(Stevenson et a/ 1986,Stevenson et al 1989, Friedman er al 1991). Probing for use of
the VH4-21 gene has been facilitated by the finding that the CRId recognized by the
9G4 anti-CRId is highly associated with this gene product, it has been reported to be
expressed by 12/12 CRId positive Ig that utilize this gene (Silberstein ef al 1992,
Pascual ef al 1992). Another interesting point is that the idiotype was expressed by
autoantibodies that were specific for the I/i carbohydrate antigen on the red cell
surface, it appeared that those autoantibodies were all encoded by the VH4-21 gene
(Pascual et al 1991, Silberstein ef al 1992). This degree of restriction of a VH gene
for a particular antibody was unusual and might indicate a role for this particular Ig
heavy chain in reaction with red cell surface; however, the VH4-21 gene was not
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confined to anti- red cell antibodies because it has been found also to encode anti-
DNA antibodies (Stevenson ef al 1993).

The CA antibodies may be found in the serum of patients with M pneumoniae
infection, although it is not clear whether they arise due to B-cell genetic
transformation or as a selective response. Analysis of serum samples from 15
patients with M.pneumoniae for the CA-associated idiotype revealed a marked
increase as compared to normal. Further evidence for linking CA antibody activity to
CRId-expression in serum has been obtained via several observation .In particular,
the fact that 9G4 anti-CRId could specifically inhibit hemagglutination mediated by
a postinfective serum, provided support for involvement of the CRId in
agglutination.

Our results showed that many patients with M pneumoniae developed CRId-
positive CA with anti-I specificity against red cells.

It was shown that F1 and I glycoprotein antigens are receptors for M.pneumoniae
(Hengge et al 1992). In present investigation we found only one anti-F1, but anti-I
CA in majority of the patients. Anti-I CAs had the CRId with high frequency,
whereas anti F1 CA considered CRId-negative. The MoAb 9G4 provides a
convenient markers for locating normal counterpart of the autoantibody producing
cells, the existence of which has been strongly suggested since CAs are detectable at
low levels in normal serum (Feizi et al 1973). The fact that CRId/positive B cells are
detectable throughout the normal adult lymphoid tissue and are stimulated by
common infection might render them more susceptible to neoplastic transformation,
and account for the fact that 12% of [gM-secreting B-cell tumors produce CA (Crisp
& Pruzanski 1982).

Finally, if it would be shown that the IgM products of some or all of the normal B
gells which bear the 9G4 idiotype could bind to red cells. It should then be possible
to investigate the nature of these B cells which appears to be physiologically
important, and which could in some circumstances give rise to autoimmune disease.
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