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Deficiency of Mannose-binding lectin (MBL)
as a cause of impaired pathogen defence

Mannose-binding lectin (MBL) is among the most important
parts of the innate immune defence system. A deficiency of
this acute phase protein is connected to obstinate infections,
or an increased susceptibility for infections.

MBL plays a key role in the immune defence against fungi,
bacteria, viruses, and protozoa

MBL is produced in the liver. It has a high affinity for repe-
titive mannose-containing carbohydrate compounds occur-
ring on the surface of numerous species of protozoa, fungi,
bacteria, and viruses. Hence, it binds to the pathogen (op-
sonisation) and triggers an antibody-independent activation
of the complement system (lectin pathway of complement
activation).

The cluster comprising MBL and the triggered complement
activation jointly mediates the pathogen’s lysis and a swift
elimination through the immune defence system’s phago-
cytic cells (granulocytes, monocytes/macrophages) - first
line of defence.
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Reduced MBL levels in blood serum are genetically
determined

The MBL gene is located on chromosome 10. Three different
genetic variants [polymorphisms] that influence the concen-
tration of MBL in blood serum have been described. These
inactivating mutations affect codons 52, 54 and 57 and are
also termed B (54), C (57) and D (52). The normal, unmo-
dified MBL gene without these mutations is termed A. Ap-
proximately one third of the Central European population is
heterozygous for at least one out of those three mutations,
which may already lead to an increased susceptibility for in-
fections. Homozygous mutation carriers (BB, CC, DD) or car-
riers of two different types of heterozygous mutations (BC,
BD, CD) are completely MBL deficient. The prevalence of this
genetically determined MBL deficiency amount to 1-3 % in
our population. Additionally, there are two polymorphisms at
the MBL gene’s regulatory promoter region at positions -550
and -221 that are termed H/L and X/Y, which have added in-
fluence on MBL serum levels. Therefore, the IMD also tests
for these two MBL gene variants. While an MBL deficiency
(< 50 ng/ml) becomes evident via the determination of MBL
levels in serum, MBL levels in the lower standard range can
only be clarified by genetic testing (see below).
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What is the clinical manifestation of an MBL deficiency?

Reduced MBL levels in serum (< 450 ng/ml) are connected
to an increased susceptibility for infections with regard to
bacteria, fungi, and yeasts (in particular Candida albicans],
due to the associated functional complement defect. Defec-
tive MBL may furthermore cause decreased or delayed viral
clearances (such as Herpes genitalis - HSV-2). Unlike MBL
deficiencies, which are usually clinically objectively obser-
vable (Serum MBL < 50 ng/ml), heterozygous mutation car-
riers most often get detected in context with other underly-
ing diseases (during radio-, chemo-, or immunosuppressive
therapy, alongside chronic infections). Characteristic clinical
pictures are recurrent candidosis or bacterial infections,
such as aggressive forms of pneumococcal infections or
chronic recurrent respiratory infections.

When should MBL levels in serum be determined?

In case of frequent bacterial or viral infections, as well as
recurrent candidosis, especially if the immune status is ge-
nerally inconspicuous (normal number and distribution of
granulocytes and lymphocytes, normal serum immunoglo-
bulins).

When is genetic testing advisable?

As an acute phase protein, MBLis inducible during infections.
Hence it is possible that despite a latent MBL deficiency,
lower levels of the standard range are met temporarily
in a given phase. If that is the case, MBL levels in periods
without infections will be far lower, which definitely may be
the cause of the infection! Therefore, genetic testing in cases
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of lower standard range MBL levels (measurement in serum
450 - ca. 900 ng/ml) is recommendable, since this method
is not affected by persisting activity of the immune system.
This helps to evaluate whether MBL levels were not only
temporarily and artificially elevated into borderline range.

MBL deficiencies increase the risk of autoimmune
diseases

Among other things, MBL induces phagocytosis of
apoptotic cells and immune complexes. In the case of
MBL deficiencies, accumulated and non-phagocytosed cell
debris constitutes a source for autoantigens. Additionally,
it is assumed that patients with MBL deficiencies show
higher tendencies for infections caused by pathogens
provoking autoimmune diseases. Patients with systemic
lupus erythematosus, rheumatoid arthritis or Sjogren's
syndrome frequently displayed decreased MBL levels. Those
patients commonly are carriers of MBL gene mutations.

What are therapeutic consequences?

With respect to immunodeficiencies, only decreased MBL
levels are relevant. High concentrations indicate an active
infection.
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Material

MBL testing in serum: 2 ml serum

Genetic MBL testing: 2 ml EDTA-blood

Transport to the laboratory is not time-sensitive and can be
sent by mail.

Invoicing

MBL testing in serum: 28.86 €
Genetic MBL testing: 174.80 €
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