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RAISED LEVELS OF A

NEW IMMUNOGLOBULIN CLASS (IgND)
IN ASTHMA
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Significantly raised serum levels of a new
Summary class of immunoglobulins, provisionally

called IgND, were found in 63% of patients with allergic
asthma compared to 5% of patients with non-allergic
asthma. Mean concentration of IgND was 6 times

higher in the group with allergic asthma than in the
group with non-allergic asthma. These findings are of
particular interest since IgND has many characteristics
in common with reagins. No differences were found
between allergic and non-allergic patients with respect
to the concentration of the immunoglobulins A, D, G, or
M in the serum.

Introduction

RECENTLY studies of an atypical myeloma protein
(Johansson and Bennich 1967a) and its normal counter-
part (Johansson, Bennich, and Wide 1968) were reported.
It was shown that the immunoglobulin did not belong to
any of the classes IgA, IgD, IgG, or IgM. This new
class of human immunoglobulins was provisionally called
IgND. The immunological (Johansson and Bennich

1967a, Johansson, Bennich, and Wide 1968, Johansson
and Bennich 1967b) and physico-chemical (Johansson and
Bennich 1967a, Bennich and Johansson 1967) properties
of IgND are very similar to those of reagins (Stanworth
1963), and raised levels of IgND were found in sera from
patients with asthmatic bronchitis and hay-fever (Johans-
son and Bennich 1967b) compared to levels in healthy
individuals (Johansson, Bennich, and Wide 1968). It
was shown that isolated myeloma-IgND could specifically
inhibit the Prausnitz-Kustner reaction (Stanworth,
Humphrey, Bennich, and Johansson 1967).

Preliminary comparative studies (Johansson, Bennich,

Ishizaka, and Ishizaka 1967) indicate that there is an

antigenic relationship between IgND and the reaginic
antibodies to ragweed allergen E, y E-globulins, exten-
sively studied by Ishizaka et al. (1966)
The present study deals with the IgND distribution in

sera from an unselected sample of asthmatic bronchitics
in relation to the clinical diagnosis.

Material and Methods

From the department of lung diseases, Hospital of Eskil-
stuna, Eskilstuna, Sweden, serum samples from 38 cases were
kindly provided by Dr. I. Sjogren. According to the clinical
diagnosis, based upon skin and provocation tests as well as on
the history and physical examination, the samples were

classified as follows:
A, " Allergic type (skin and provocation tests positive).-This

group consisted of 16 patients (6 male and 10 female); mean age
35 years, median age 34 years, age range 12-72 years.

B, " Non-allergic type (no allergy demonstrated: i.e., skin and
provocation tests negative).-Sera from 22 patients (7 male and
15 female); mean age 52 years, median age 55 years, age range
8-71 years.
The allergy tests were performed with 15 commercial

allergens (Vitrum AB, Stockholm) including 4 pollen mixtures
and 9 animal dandruffs, mould, and dust. 5 patients (2
group A and 3 group B) received corticosteroids in small or
moderate doses. 6 patients (5 group A and 1 group B) had
been treated with a single short-time hyposensitisation six
months to eighteen years before the sample was drawn. One

patient received y-globulin injections; his IgG value is not
included in the calculations.

Samples were collected by venepuncture and the sera were
stored at -20&deg;C until analysed. All sera were tested by
immunoelectrophoresis with a polyvalent immunoglobulin
antiserum for qualitative analysis, and by single radial diffusion
in gel for the quantitative determination of the immuno-
globulins A, D, G, and M (Johansson, Hogman, and Killander
1967). IgND was determined by an inhibition technique, the
radio-immunosorbent assay (R.I.S.A.) (Johansson, Bennich,
and Wide 1968).

Statistical analyses were done using Student’s t test on the
numerical values. The immunoglobulin levels did not dis-
tribute in a gaussian manner. In order to normalise the
distribution the values were also transformed logarithmically
to base 10 before statistical analysis. Since this gave the same

TABLE I-SERUM LEVELS OF THE IMMUNOGLOBULINS A, D, G, AND M IN: A, ALLERGIC ASTHMA; AND, B, NON-ALLERGIC ASTHMA

(CONCENTRATION IN mg. per 100 ml.; RANGE IN PARENTHESES)

* Analyses on sera from 89 individuals, 20-70 years of age and with an even sex and age distribution, chosen to represent a Swedish normal population.
(From Johansson, Hogman, and Killander 1967.)
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results as analysing non-transformed values, only those are
given here.

Results

The concentrations of the immunoglobulins A, D, G,
and M are given in table i. There is no significant
difference between the mean values in group A and B for
any of these immunoglobulins, but the whole asthma
group has a significantly (p < 0001) lower IgD mean level
than the normal group.
As can be seen from the accompanying figure there

seems to be two categories of samples in respect to the
distribution of IgND levels; 700 ng. per ml. was selected
as the arbitrary limit. The frequency of samples belong-
ing to groups A and B in respect to this limit is given in
table 11. 10 out of 16 (63%) samples in group A were
found above 700 ng. per ml. compared to 1 out of 22
(5%) in group B. The IgND concentrations in the two
groups, compared to normal, are given in table 11. The
difference in the mean IgND level between group A and

B is statistically significant, P < 0.001. There were no

significant differences in IgND levels between the
steroid and hyposensitisation treated patients and those
not so treated. No age difference for IgND was observed.

Discussion

It is rather uncommon for a certain type of antibodies
to be restricted to only one class of immunoglobulins.
The reagins, however, have some characteristic functions
and physico-chemical properties which have given rise
to the suggestion that they might belong to a special
immunoglobulin class (Stanworth 1963). There have
been great difficulties in isolating and characterising this
proposed immunoglobulin, and so far the work of
Ishizaka et al. (1966) on reagins to ragweed allergen E
has been the most successful.

The finding of a new class of human immuno-

globulins, IgND, which has many characteristics in
common with reagins justifies the study of immunoglobulin

TABLE II-SERUM LEVELS OF IgND IN: A, ALLERGIC ASTHMA; AND B,
NON-ALLERGIC ASTHMA. (CONCENTRATION IN ng. per mL;
RANGE IN PARENTHESES)

Sera from healthy blood-donors. (From Johansson, Bennich, and Wide
1968.)

levels in sera from allergic and non-allergic patients.
Much-raised levels of IgND were found in sera from

patients with allergic asthma, the mean level in patients
with proven allergy being 6 times that of the control

group. As many as 10 out of 16 (63%) of the patients
with allergic asthma had raised IgND concentrations,
compared to 1 out of 22 (5%) of those with non-allergic
asthma. This single case with a raised IgND concentra-
tion classified as non-allergic asthma may well be an
allergic case which is wrongly diagnosed owing to the
limited number (15) of allergens used for the tests. No
differences were found between allergic and non-allergic
patients in serum levels of the immunoglobulins A, D, G,
or M. The report by Kohler and Farr (1967) of high IgD
levels in sera from allergic patients could not be verified.
The mean IgD level was lower in the two groups of
asthmatics together (4-3 mg. per 100 ml.) than in normals
(11-7 mg. per 100 ml.). This might be due partly to a
higher frequency (16/25; 64%) of women above 50 years
of age than in the normals (19/47; 40%). It has been
shown that in healthy women the IgD level is signi-
ficantly lower after the fertile age than in the fertile age
(Johansson, Hogman, and Killander 1967).
Most of the patients studied were tested before hypo-

sensitisation. In a few cases a single course of hypo-
sensitisation had been given six months to several years
before the sample was taken. Preliminary studies show
that the IgND concentration in a single patient some-
times, but not always, rises during such therapy (Johans-
son and Bennich 1967c). Even higher IgND levels might
therefore be found in treated patients. The influence of
steroids on the IgND serum level is not known. As
Wollheim (1967) showed, the levels of the immuno-

globulins A, G, and M may vary quite differently during
such therapy.

Reagin titres have been reported to be higher during a
period with symptoms than during a symptom-free
period (Levy 1967). In the present study the day of
taking the sample has not been evaluated in relation to the
patient’s symptoms.
There is a tendency to lower age in the group with

allergic asthma, who had a mean age of 35 years, com-
pared to 52 for the control group. However, there is

great overlap, the age range for allergic patients being
12-72 years compared to 8-71 years for the non-allergic
patients.

Raised levels of IgND have been found not only in
cases of asthma and hay-fever, but also in cases of
Wiskott-Aldrich syndrome (Berglund, Finnstrom, Johans-
son, and Moller 1967), and atopic eczema (Johansson and
Bennich 1967c).

So far as the immunoglobulins A, D, G, and M are
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concerned, it is unusual that an increase in the formation
of a specific antibody is reflected in a significant elevation
of the immunoglobulin level due to this specific antibody.
This may be more prone to happen with IgND, whose
normal level is only about 1/40,000 of that of IgG and
1/5000 of that of IgA. Further studies may elucidate
whether the elevated levels of IgND represent an increased
concentration of specific reaginic antibodies or are due
to formation of non-specific IgND protein.

I wish to thank Dr. I. Sjogren for kindly supplying the samples.
This work was supported by grants from the Swedish Medical
Research Council (no. B 68-16X-105-04) and from the Faculty of
Medicine, University of Uppsala.
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Summary During an outbreak of infection with
Summary 

Shigella flexneri type 2a in a mental-

hospital ward, strains of this organism were isolated with
eight different patterns of sensitivity to antimicrobial

drugs, from strains sensitive to all the agents tested, to one
resistant to six different drugs. All the strains showing
multiple drug resistance were able to transfer at least part
of their resistance to sensitive Escherichia coli K12 in
mixed culture, and genetic analysis showed that it was

necessary to invoke the presence of at least three different
transmissible resistance factors in this population to

explain the patterns of resistance transfer observed.
Treatment of such outbreaks should take into account the
resistance to drugs of the f&aelig;cal flora of the patients.

Introduction

ALTHOUGH transmissible drug resistance in entero-

bacteriacex was first recognised in Japan in 1959, it is only
lately that the extent of this property and its world-wide
medical importance has been realised. I describe here
observations on transferable drug-resistance factors

(R factors) carried by strains of Shigella flexneri type 2a
isolated during an outbreak of infection with this organism
in a ward of mentally subnormal children.

Materials and Methods

Liquid medium for the growth of cultures and of mating
mixtures contained 25 g. Oxoid no. 2 dehydrated nutrient broth
per litre. Solid medium for the routine growth of cultures was
prepared by adding 15 g. New Zealand powdered agar per
litre of this medium.

MacConkey’s lactose/bile-salt neutral red medium was used
to distinguish between Sh. flexneri and Escherichia coli in

plating mating mixtures. Colonies resistant to antibiotics or
chemotherapeutic agents were selected by adding penicillin
100 g. per ml., streptomycin 10 g. per ml., tetracycline
20 g. per ml., chloramphenicol 20 g. per ml., or nalidixic
acid 15 g. per ml. to this medium.

Crosses were performed by the method described by
Anderson and Lewis (1965b). Donor and recipient cultures
were grown separately in nutrient broth for 6-8 hours at 37&deg;C,
and mixed and incubated for a further 18 hours at 37&deg;C.
0-01 ml. amounts of serial decimal dilutions of the mixture were
streaked on MacConkey’s medium with a standard 3 mm. loop
and the plates were incubated overnight. Control cultures of
donor and recipient strains alone were always included in the
procedure. In reporting the results of these crosses, the

efficiency of transfer of drug resistance is given as the pro-
portion of the final recipient population that had become
resistant.

In the majority of crosses in which the donor was Sh. flexneri
the recipient was a line of E. coli K12F - which had been made
resistant to 120 g. per ml. of sodium azide by selection on solid
medium containing this agent. This strain will be referred to

simply as K12, while the Sh. flexneri type 2a strains will

generally be termed 2a. In these crosses 100 g. per ml. of
sodium azide was added to all selective plates (plates containing
antibiotics) to suppress the growth of the donor strain. When
the donor strain was K12, it was eliminated with colicine E2
(Anderson and Lewis 1965b).
The antibiotic sensitivity patterns (R types) of bacterial

strains were determined by a disc-diffusion technique. An
inoculum calculated to produce semi confluent growth was
plated on Oxoid diagnostic sensitivity test (D.S.T.) agar.
Appropriate Oxoid sensitivity discs were applied and the plates
incubated, without prediffusion, for 18 hours at 37&deg;C. The
following drugs were used: ampicillin (A) 25 g. per disc;
streptomycin (S) 25 g.; chloramphenicol (C) 10 g.; tetra-
cycline (T) 50 g., kanamycin (K) 30 g., sulphonamides (Su),
as sulphafurazole, 500 &micro;g.; nalidixic acid (Nx) 30 &micro;g.; nitro-
furans (Fu), as nitrofurantoin, 200 &micro;g. A strain resistant to any
of these agents will be described by the symbol for the strain
followed by the symbols for the drugs to which it is resistant-
e.g., a strain of Sh. flexneri type 2a resistant to ampicillin,
streptomycin, tetracycline, and sulphonamides will be termed
2aASTSu.
Minimal inhibitory concentrations (M.l.c.) of antibiotics were

determined by incorporating serial dilutions of the drugs in
D.S.T. agar plates. A standard inoculum of 0-01 ml. of a dilution
of an overnight broth culture of the test organism was spotted
on the plates and allowed to dry, and the plates incubated at
37&deg;C for 18 hours. The appropriate dilution, usually 10-4, was
determined by trial as that which, with uninhibited growth,
just failed to give confluent growth over an area about 1 cm. in
diameter.

R Types of Sh. flexneri Isolates
The outbreak started in September, 1965, in a ward with

a permanent population of 40 young severely subnormal
children. Between September and December, 1965, thirty-one
isolations of Sh. flexneri type 2a were made from 26 different
patients on this ward.

Sixteen isolates from different patients were tested for their
sensitivity to ampicillin, streptomycin, chloramphenicol, tetra-
cycline, kanamycin, sulphonamides, nitrofurans, and nalidixic
acid. The first two strains isolated were resistant to S and Su

only, and were not retained for study. Of the next fourteen
isolates examined (table i) three were sensitive to all the drugs
tested, two were resistant to Nx, two to S and Su, one to S, Su,
and Nx, one to A, S, C, and Su, three to A, S, C, T, and Su,
and one to A, S, C, T, Su, and Nx, while 1 patient was found
to be excreting two strains, one resistant to A, S, T, Su, and
Nx, and one resistant to Nx alone. None of the strains produced
colicines active on E. coli K12 or on E. coli B.

During this period cases and excreters were treated, at


