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Mannose-binding lectin (MBL) is an important component of the immune defence able to bind to
repeating mannose based structural patterns typical of microbial surface (bacteria, viruses, fungi,
parasites) leading to opsonization and phagocytosis, and activation of the complement pathway
resulting in lysis of the pathogen. MBL thus plays a very important role in the first line of host
immune response. MBL deficiency has been implicated in susceptibility and modulating the severity
in viral, bacterial, fungal, and protozoan infections. High MBL levels, on the contrary might be
helpful to intracellular organisms, which take the advantage of C3 opsonization and C3 receptor on
monocytes/macrophages to enter their host. MBL replacement therapy to help patients with MBL
deficiency has undergone phase I clinical trials. Phase Il and Il trials and production of recombinant
MBL for replacement therapy are currently underway.
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Introduction is under way. This review proudare ovemew of the

The human collectin, mannose-binding lectin developments in the field.

(MBL) is one of the important components of innate MBL structure, function, and genetics

immunity®2 It provides first line of defense by its _

ability to bind sugar residues on the bacterial surfface ~MBL, a member of a family of Cadependent
through its carbohydrate recognition domain and collagenous protefrecognizes a broad range of
activates the complement pathway leading to lysis of molecular patterns(g. mannose, N-acetylglucosamine,
bacteria independent of antibodyThree point ~ and fucose residuetc)® typical of microbial surfaces
mutations in exon 1 of the MBL gene impair the (bacteria, viruses, fungi, parasites) and leads to
expression of functional protein leading to a MBL Opsonization and phagocytosis by polymorphonuclear
deficient state, which leads to recurrent infectidns (PMN) cells. This binding also results in activation of
Once identified, this state could be treated by MBL the complement system in an antibody in C1q independent
rep|acement therapy_ MBL isolated from poo|ed human manner and requires MBL associated serine proteases
plasma has been used in phase I clinical trials forMASP-1, MASP-2, MASP-8. Bound MBL associated

replacement therapy. Production of recombinant MBL With MASP-2 was able to promote C4 deposition in a
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concentration dependent manner and was able to fornbbeen defined. Although a decrease in serum level has
C3 convertase that led to formation of membrane attackbeen associated with recurrent infectfoft Serum
complex (MAC) and lysis of bactefaWhile, MASP-1 MBL levels also play a role in modulating the levels of
does not directly activate the complement system, butvarious cytokines in a dose dependent ma&hner
recently MAS_P-l has been _shown to cleave flbrlnogenMBL deficiency

and coagulation factor Xlih vitro, so it may have a role
in localized coagulatidfi*>. No substrate has yet been MBL deficiency was first recognized in 1968
found for MASP-3. when a patient with a serum dependent defect in
phagocytosis was described. A small girl suffered with
severe dermatitis and persistent diarrhoea. Almost no
improvement was observed with antibiotic and steroid
therapy. Isolated PMN cells from the patient revealed
impaired ability to phagocytose heat killed yeast

MBL plays a very important role in the first line of
host immune respon¥éé The serum MBL level is
variable in healthy populatiéh It is known now that
the mean serum MBL level in an individual is genetically

gi})?wr?l“g??hg%;mgﬁ '?/:g?_le ;ﬁg}igﬁfg a%[uct())sdtgﬁgog]; n particles fronSaccharomyces cerevisjaie starch and
9 ' __Staphylococcus aurets autologous serum, while the

54 and 57 also referred as D, B, and C mutations wherea; : . :
the wild type allele is referred as A. These muta’tionséame particles were ingested in heterologous serum

result in amino acid substitution in the collagen-like suggesting a humoral serum dependent defect. Further
domain. which results in dominant decre%lses ofstudies have shown that the particular opsonic defect
functionr;ll serum MBL levél. In addition, three pairs predisposes to respiratory infection, diarrhoea, atopy and

of allelic dimorphisms can occur in the downstream failure to thrive during infancy®. The phagocytic
p , : defect was linked with lower C3b/iC3b deposition on
promoter and the 5’-untranslated region of the mbl-2

. he surface of yeast incubated in sera of affected
gene at positions -550, 221, and +4. The -550 and -224, 4 25233 |kedaet aP*have shown that MBL could
e 4 i acthate complement by the clasica pathucy: By
coéing’reg’ion (A).’The HYA, LYA, LXA haplotypes re(;.?.gzt'wgtg 'tserz;jsmrgcecjgg't“é% 'Q Ospsggt'zaa[‘gg'?ﬁa;”'th

. SR . urifi ,itw iz y Su
EI:/IrgLalss\(/)eclls?géghév'::':)r?]lgizé;?c:ﬁ”:fegﬁgu?gﬁg;g\évessm he C3 dependent opsonic defect is due to lack of MBL.
promoter polymorphisms results in a dramatic variationTrTéIS r];mlf“n% Z?S ?tlmﬁ:jatf? ?da?g rrgslearfctlgﬂelgri ;[r?
in MBL concentration in apparently healthy individuals geveera? d?sZauseses 0 understa € role o
of up to 1000 fold (Caucasian <20-10,000ng/ml). MBL '
mMRNA transcripts are barely detectable in normal liver MBL binding & bacterial infections
samples but induction is observed in RNA isolated from
human liver that has been exposed to acute 3tr€kes
pattern of human MBL synthesis parallels that of two
well characterized acute phase reactants C reactiv
protein (CRP) and serum amyloid A component.This
observation supports the inclusion of MBL as an acutebinoling of MBL to various organismCandida

phase protein. However, it should be noted that evenalbicans B-haemolytic group AStreptococciand

during an acute phase response, individualsq,pincoccus aureusind with high affinity, while
heterozygousorhomozygousforMBLmutatlonsappearcmstridium sp. Pseudomonas aeruginosa

unable to achieve the protein levels of those possessin% - - - :

. ) taphylococcus epidermidjg&haemolytic streptococci
a wild type genotype Deaet af. Subsequent studies nd Streptococcus pneumoniashibit low or no
have shown that MBL levels can increase between 1. inding®

and three-fold during the acute phase, but this response

is variable between individuals of varying genotypes It is also observed that some organisrasy(
Approximately one third of Caucasian population Klebsiellasp. andEscherichia coli)jshow a variable
possesses genotypes conferring low levels of MBL with pattern of binding. Later on it was shown that the
approximately 5 per cent having very low le¥&lSuch absence of sialic acid from the lipo-oligosaccharide
detailed genotype studies are yet to be done on IndiafLOS) ofNeisseria meningitidiserogroup B, serogroup
population. No absolute level of MBL deficiency has C andNeisseria gonorrhoegeermits MBL binding and

MBL deficiency has been implicated in
susceptibility and course of viral, bacterial, fungal, and
rotozoan infection (Fig.). MBL binds to a range of
linically relevant pathogens, which were isolated from
clinical patients. There is also great variation in the
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Bacteria MBL and candida

Mannose Vulvovaginal candidiasis is a yeast infection of the
vulva and vagina; millions of women worldwide suffer
MASPI/2/3 from vuIvovaglna}I candlc_ilgsii'gﬂ. Wo_men with
Map19 recurrent vulvovaginal candidiasis experience frequent
episodes of infection, which result in considerable
morbidity and suffering. Several environmental factors

/

Normaftevel Low level due to exontfbromoter mutations have been identified contributing to the recurrent
Complement activation Reduced compleent activation vulvovaginal candidiasis including exogenous hormone,
Active C3 convertase antibiotics, diabetes mellitugtc®. However, the
MBL/C3b opsonization Reduced MBL/C3p opsaniza majority of women with recurrent vulvovaginal
Enhanced phagocytosis Reduced phagocytosis candidiasis are not subject to these predisposing factors.
It was identified later that women bearing MBL variant
"L%pﬁ;‘;"f‘; - L;mfe:ctena :c::urmvf: ﬁi‘;c“;;di“%f%‘;hg"; allele are at a higher risk for vulvovaginal candidi_asis
s, N mermgitidis - M, tiberedoni®, syndromé. Babulaet aP* conducted a study on Latvian
ooty By Lelshmania p.® women with a history of recurrent vulvovaginal
May,,mﬁtmgpmmtmw candidiasis, and found that these women have
O TE, A, significantly lower vaginal MBL levels and an increased

occurrence of variant alleles. However, no significant
Fig. Schematic representation of MBL pathway of complement association of susceptibility to chronic disseminated
activation and its role in clearance or infectivity by various candidiasis in patients suffering from acute leukaemia
pathogens. has been fouritl Recently Liuet al*® have shown that

presence of sialic acid on LOS results in poor or noCervicovaginal lavage (CVL) MBL levels and gene

MBL binding. A similar study was done @almonella ~ Mutation frequency were both higher in women suffering
sp. and it was found that MBL binds to rough chemotypefrom vulvovaginal candidiasis than in controls. On the
but exhibits low or no blndlng with smooth chemoﬁ?pe other hand, MBL levels were found to be low (030ng/

Thus, it is clear that lipopolysaccharides (LPS) play aml) in women vyith recurrent vulvovaginal g:andidiasis
major role in MBL binding to bacterial surfaces. Jack and were associated with a high gene mutation frequency

et aP° have shown that MBL not only bindshteisseria ~ c0mpare to controls (1.28 ng/ml). MBL binding on the
meningitidisbut also increases phagocytosis mediategSurface oandida albicansed to agglutination of cells
by human neutrophils, monocytes, and monocyteand accelerated complement activation via the lectin
derived macrophages, in er vivomodel. Addition of  Pathway, leading to inhibition of growthLillegard
MBL to the blood of MBL deficient donors was found €t af® have shown that MBL binds to cells which were
to influence the monocyte derived inflammatory 9rown at 37C but not to cells grown at 3. It was

cytokines. The addition of higher concentration of MBL @lso recognized by the same authors that parenteral

interleukin-6 (IL-6)/IL-1 beta, and tumour necrosis hematogenously disseminated candidiasis. This finding
factor (TNF) and vice ver&%° Recently Bathuret af® ~ Suggested that MBL plays an important role in innate
described a study conducted in a Danish family with aresistance to candidiasis and MBL therapy may be a
remarkably high incidence of meningococcal diseasemeans to prevent disseminated candidiasis in high risk
in four cases. This study indicates that a combinedpatients®, thus suggesting a protective role of lectin
deficiency of both properdin and MBL increases the cOmplement pathway in female genital tract infection
risk of infection withN. meningitidisand stresses the gL and HIV

importance of epistatic genetic interactions in disease _ _
susceptibility. These studies clearly show that MBL is ~ Many studies have shown that the envelope proteins
not only involved in the complement activation but it is 9p120 and gp 41 of HIV-1 are highly glycosylated
also a potent regulator of inflammatory pathway, and consisting of N-linked carbohydrates. The glycosylation
modulates the susceptibility and severity by modulating Provides a formidable barrier for the development of a

macrophage interaction with mucosal organisms at thestrong antibody response but at the same time provides
site of initial acquisitioff. a potential site of attack by the innate immune system
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through the MBI®. In 1989, Ezekowitzt aP*had replicatior?®. It was found that the TNF-alpha response
demonstrated the binding of MBL to purified gp120 of significantly increases, when peripheral blood
HIV. This study reported that MBL purified from the mononuclear cells (PBMCs) of both healthy controls
serum is able to bind the infected T cell line H9 but not and HIV infected patients were stimulated with MBL
to uninfected H9 cell lines, while the capacity of MBL and co-stimulated with HIV-1 gp-1Z0A few studies

to neutralize the virus is less convincing. Recent studieshave assessed the impact of MBL as an antiviral
indicate that MBL could opsonize HIV but does not therapeutic molecule. One study has attempted to relate
induce neutralization of virus within the physiological MBL status with HIV infected long-term non-
concentration randgé However, binding and progressors (LNTP). MBL levels consistent with a wild-
opsonization of HIV may alter virus trafficking and type genotype were found in six LNPPAmoroso
antigen presentation during infection. MBL may also et al* have also shown that children with rapidly
influence the uptake of virus particles by dendritic cells, progressing disease are more likely to have the variant
which express DC-SIGN lectin (dendritic cell-specific MBL allele at codon 54 as compared to slow progressors.
intracellular adhesion molecule 3-grabbing non-integrin) Vallinoto et al? have reported that the presence of
over the surface, and has a role in trans-infection of virusyariant allele B was associated with higher plasma viral
to T cells. Pre-incubation of HIV with MBL prevents |oad, suggesting the importance of MBL and its variation
ther':rans-infectign r?f HIV of T celis Vigoez- The r?abmed in clinical evolution of the HIV-1 infected patients.
authors reported that MBL opsonized HIV exhibited a . .

6-fold higher uptake by monocytes. This observation U_nanswe_red questlonMBL_ b”ﬁds. to gp 120 of HIV.
suggests that MBL could affect the clearance of HIv Virus efficiently, but why this binding does not result in
from blood by binding to viruin vivo and mediating neutralization of the virus is not known. It is possible

uptake by tissue macrophages that express collageH!@ MBL may help in clearance of HIV virus from
receptorg. circulation but there are no studies showing the rate of

clearance of virus by MBL-high and MBL-low

MBL deficiency appears to increase the acquisition individuals. Further, the blocking ability of MBL for
of HIV infection by six to eight folds. The mechanism the DC-SIGN lectin and the mechanism behind have to
behind this is still unclear. There is evidence of hlgh be exp|0red_ Thus’ further studies are needed to

risk of vertical transmission from infected mother to ynderstand the mechanism underlying the role of MBL
offspring®. In a study done on HIV positive mothers iy Hv.

and their children, the frequency of mbl-2 0/0 .

homozygote was higher in HIV positive mothers than MBL and hepatitis

in healthy controls. The mbl-2 0/0 genotype was more  Hepatitis B virus (HBV) infection is one of the
frequent in children born from HIV positive mothers major infectious diseases, with more than 350 million
than healthy subjects However, such an association carriers worldwid& It is the most common cause of

has not been replicated in other populations failing to acute hepatitis and may progress to chronic liver disease
demonstrate the role of MBL in HIV infecti®rf®. There  jncjuding cirrhosis or hepatocellular carcinoma and
is even less clarity in defining the role of MBL in disease therefore causes considerable morbidity and mortality
progression. Garredt af* demonstrated that patients \yorigwide. Progression of chronic hepatitis B and C
with variant MBL alleles have shorter survival times haye been reported to be associated with MBL
following the onset of acquired immunodeficiency insufficiency2“5. MBL gene mutation and serum MBL
syndrome than patients with wild type MBL alleles. In |eyels were determined in a cohort of Chinese patients
another study, ProhaszkaaP’ found that MBL levels  \yho were chronic for hepatitis B or C. Yuetral’® found
were lower in asymptomatic HIV positive individuals hat mutations at codon 54 were more common in
compared V\_/ith_HIV negative controls. Patients with _high patients with symptomatic hepatitis B cirrhosis and in
MBL had significantly lower CD4 counts. A possible yatient with spontaneous bacterial peritonitis (SBP).
explanation is that enhanced pro-inflammatory cytokine These findings are helpfull in identification of those at
production in advanced HIV disease may increase theisy of developing symptomatic cirrhosis and SBP who
transcription of the mbl-2 gene thereby increasing its 4y penifit from prophylactic antibiotic treatment. In
leveF® in later stage disease. 2005 Chonggt af® also reported that MBL genotypes

In a recent study, it has been shoinrvitro that correlating with the low protein levels have a dose-
MBL can enhance pro-inflammatory cytokine and viral dependent correlation with the occurrence of cirrhosis
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and hepatocellular carcinoma in hepatitis B carriers. Itarthritis (RAf®. The majority of studies on rheumatoid
was found that MBL could bind to hepatitis B surface arthritis show that MBL deficiency is associated with
antigen (HBsAQ) in a dose - and calcium - dependent,poorer outcome as suggested by clinical, inflammatory,
mannan - inhibitable mannén vitro, which clearly and radiographic studi&$®. MBL has also been shown
shows that binding, occurs via the carbohydrateto be associated with recurrent miscarrfagereterm
recognition domain. At the same time, Thab al® birth®, ischaemic heart dised%¥, anti-tumour activit§?
showed that MBL genotypes correlating with high serum against colorectal cell lines. Much detail is still required
levels were associated with the recovery from hepatitisto understand the role of MBL in non infectious
B infection, whereas those with lower MBL associated disorders.

genotypes were associated with the persistence of virusyg paradox

Similar results were obtained in a study conducted on

Vietnamese HBV infected patients with a trend towards ~ Although MBL deficiency has been studied
higher viral load in those with mutations at codof¥,54 extensively over the last two decades, the biological role
which clearly indicates that MBL plays a crucial role in of this lectin in host defence remains to be a matter of
the pathogenesis of hepatitis B. In another investigation debate.

Matsushiteet af® studied Japanese patients with chronic  As reviewed above, the absence or low levels of

hepatitis C responding poorly to interferon therapy. It MBL were associated with greater susceptibility to
revealed that patients who were homozygous for theyarious infectious diseases. However, some of these
variant allele were less likely to respond to interferon gssociations were weak or preliminary casting doubts
therapy. The same authors also reported that frequenciegn clinical significance of MBL deficien&® Contrary

of LYPB and LXPA, a low promoter haplotype were to these findings, a population-based longitudinal study
higher in interferon-resistant patients. Thus, screeningshowed that MBL deficiency in adults is not associated
of patients with hepatitis B or C will help in identifying ith a higher risk of morbidity and mortality due to
those who are at risk of developing cirrhosis and jnfectiong*. The clinical manifestation of MBL
hepatocellular carcinomé#s However, in Chinese deficiency seems to be of greater significance either
hepatitis B and C patients there was no increase inyhen immune system is still immature as in infancy or

frequency at codon 52, 54, 57 in exon-1 but surprisinglywhen there is an associated immunodeficiency
a lower MBL level with respect to contréisit was (neutropaenia) due to Chemotherﬁpy

concluded that perhaps hepatitis B and C viruses are _ _
capable of suppressing MBL production by interfering ~ High levels of MBL have also been considered
with the transcription of the mbl-2 gene. Cheen@F® deleterious tolhuman health bec_ause its presence may
found no correlation of MBL gene polymorphism at favour some mtracellular_ organisms, which take the
codon 54 with either the clearance of hepatitis B virus @dvantage of C3 opsonization and C3 receptor on
infection or progression of disease in chronic hepatitisMonocytes/macrophages to enter their host (Fig.).
B virus infection. Further work has to be carried out in Ambrosioet af® have shown that MBL recognizes the

order to clearly define the role of MBL in hepatitis B carbohydrate moieties and binds to the surface of

and C virus infection. Leishmania braziliensisThey provided evidence of
) ) ) antibody-independent activation mechanism of
Non infectious disorders complement pathway. Santes al” have shown that

Mannose-binding lectin gene polymorphism has patients suffering from visceral leishmaniasis had higher
been associated with a number of autoimmunelevels of MBL than uninfected controls. Another African
disorde. It has been shown that mbl-2 gene variants study suggested that codon 54 mutation afforded
increased the risk of systemic lupus erythematosusprotection against both pulmonary and meningeal
(SLE) in both Chinese and Caucasoid populatishs  Mycobacterium tuberculosimfection®*. A study
The serum levels of MBL may also influence the risk of conducted by Garreet af® on Ethiopian patients with
several SLE related complications including lupus lepromatous/or borderline lepromatous leprosy also
nephritis? and arterial thrombosfisHowever, one study  found that their MBL levels were significantly higher
done by Horiuchet aP* found no association of mbl-2 than those of healthy blood donors. Therefore, any
gene variants with SLE in a Japanese population. Someeduction in the complement activating function of the
of the other studies also report the association of MBLhost may reduce the chances of parasitization. An
deficiency with increased prevalence of rheumatoid alternative explanation given by LipscomdteaP® was
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that the presence of low MBL phenotype may prevent80 and 0.3 per cent tri - (n-butyl) - phosphate (TNBP)
excessive complement activation, which may result into inactivate viruses. MBL SSl is formulated as a ligand
immuno-pathologically mediated host damage. Thus,product containing from 250 to 55 of MBL/ml
mutations resulting in decreased levels of MBL will be depending on batch size and is stabilized by addition of
selected during evolution. These observations havenanofiltered albumin to 5 mg/ml. The final product is
traditionally been interpreted as reflecting a selectiveavailable in 3 mg MBL portions. It was shown to have 3
advantage of low MBL levei$®“where natural selection  yr stability under cold room storage without change in
has targeted MBL-2 deficiency haplotypes, keeping theproduct characteristics.

frequency of these haplotypes high in population.
Seyfarthet aP’” supported the above notion by
investigating the molecular mechanism behind the
evolutionary loss of MBL expression from lower
primates to man, including silencing of tMBL1p1l
gene and the generation of MBL2 variant structural
alleles and promoter polymorphism leading to present
human MBL2 haplotype. The study clearly defines that
MBL1plgene has been repeatedly hit throughout the
evolution and silenced eventually by mutation in the
glycine residues of the collagen like region, suggesting
an evolutionary selection for low expressing MBL genes.

The first patient to receive MBL replacement
therapy was a two year old girl who had suffered
debilitating and recurrent infection from the age of 4
month. She had opsonic defect and very low MBL level.
The girl was given daily infusion (2 mg) of MBL for 3
consecutive days and this treatment was repeated after
10 days. The MBL concentration in her blood reached
normal values after each infusion and the opsonic
activity of her plasma was temporally restored to normal.
She remained free from recurrent or abnormal infection
during the 8 yr since she received this treatffefthe
clinical outcome could also be a reflection of the

An alternative hypothesis is of evolutionary maturation of her immunological memory. It is also a
neutrality. According to this MBL-2 deficiency alleles possibility that the MBL infusion may have broken a
have no effect on population fitness and can thereforevicious circle initiated and maintained by a combination
increase in frequency in a random manner. Vetdp? of relatively late immunological maturation,
characterized genetic diversity at the MBL-2 genomic MBL deficiency and the recurrent infections since
region in 1166 chromosome from 24 ethnologically well- persistent recurrent infection can be considered
defined populations. Their results clearly demonstratedimmunosuppressive.
that the pattern of MBL-2 variation was compatible with
neutral evolution, as opposed to negative, positive or

balanced natural selection, suggesting that high :
worldwide prevalence of low producing MBL-2 alleles CF Centerin Copenhage_n. She wBS08 homozyg_ous.
She contracted chronieseudomonas aeruginosa

resulted exclusively from the demographic history of : . - .2
human migration and the effect of genetic drift. Boldt infection at the age of_4.5 yr. Her clinical condition was
et aP° also found that the diversity seems to have beerf€@S0nably stable until the age 20, when the dynamic

shaped principally by stochastic evolutionary factors. 'UNg function parameters began to decline quite rapidly,
The evolutionary neutrality of MBL-2 strongly supports With poor and only temporarily benefits from intensified
the notion that MBL-2 variation does not have strong antlblotlctr_eatment anq addltlon ofan |ntermeQ|ate dose
effect on population fitness, and this lectin is largely Of Systemic glucocorticosteroids (15 mg daily). The
redundant in host human defences. patient was found to carry the MBL-insufficient
genotype XA/B with undetectable MBL serum levels
MBL replacement therapy (<20 pg/ 1) and it was decided to try MBL infusion
Once MBL deficiency had been identified and MBL therapy for a tentative period of three-months. (June-
became available in therapeutic quantities, reconstitutionSeptember 1988). Over a 3-month period 30 intravenous
of patients with opsonic defects and abnormal infectionsinfusion of purified MBL (Purification was done by
can become feasible. The first MBL product for Statens Serum Institute) were given, corresponding to a
therapeutic use was isolated from plasma of Danishtotal amount of 172 mg purified MBL. Usually a 6 mg
blood donors by the Statens serum institute (SSl)solution of MBL diluted in 100 ml isotonic saline was
Copenhagen, Denmdfkusing Cohn fraction lll-like  given twice weakly at an infusion rate of 3 ml per minute,
starting material based on affinity chromatography on abut for a period of 2 wk, alternative doses of 3 and 6 mg
mannan conjugated matrix. MBL extract was solvent/ were infused. No adverse events were observed at any
detergent (S/D) treated by the addition of 1per cent tweenime. During the first 18 days of treatment, the half-life

In another case - control stiéa 21 yr old, women
suffering from cystic fibrosis was referred to Danish
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of MBL in circulation was found to be about 2 days. of infection, MBL replacement will increase resistance
The patient’s lung function did not improve significantly to that infection. Second, in an acute infection MBL
but fluctuated along with the MBL levels during the replacement may enhance the resolution of the disease
treatment period. After termination of MBL infusion, by enhancing the immune response in MBL deficient
the patient experienced a rapid deterioration of herpatient. Thirdly, MBL replacement therapy could be used
clinical condition, and she died 2 months after cessationto alter the natural history of chronic disease. Widespread
of MBL therapy. It appears that MBL may have use of MBL replacement therapy will be restricted to a
significant anti-inflammatory effe€€because of inverse few carefully selected patients until proof of efficacy is
correlation found between serum levels of MBL and established by more controlled clinical trials. It is also
the acute phase reactant CRP. This observation wapossible that some of these predictions may turn out to
paralled by an inverse correlation between MBL and be wrong and new unexpected uses of MBL may become

proinflammatory cytokine IL-6 level known to induce known.

CRP release. It could be possible that in terminally ill
cystic fibrosis patients, MBL substitution therapy
achieved serum concentration that correlates with lung
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supplement the armory of drugs used to treat cystic
fibrosis patients and in other diseases in which MBL

deficiency may play a pathophysiological role. 1

Although no adverse reactions have been observed,
support for large scale trials was turned down on the
ground that planning for therapeutics based on humar?
plasma was ethically unacceptable. This led to the
development of recombinant MBL (rMBL). Jensenius
and his groupy“first produced recombinant MBL at the
University of Aarhus Denmark. A human endothelial
kidney cell line was transiently transfected and cultured .
in protein-free medium.

Fractionation on mannose derivatized beads allowe
purification of oligomers with a distribution compatible
with that of plasma MBL. Plasma derived MBL is now
being produced by Co-operative Research Centre fo.
Vaccine Technology (CRC-VT) Austraffaand
recombinant MBL by a private industry Natimmune 7.
A/S%® Denmark. In a first ever placebo double blinded
study®” on phase | safety, tolerability and
pharmacokinetics, recombinant MBL was administered &
as both single intravenous (iv) infusion (0.01, 0.05, 0.1,
and 0.5 mg/kg body weight) and repeated (iv) infusion
(0.1, or 0.3 mg/kg given at 3 days interval). There were
no difference in incidence and type of adverse event
reported in the study in the subjects receiving recombinant
MBL and the placebo group. In addition, there were no
clinically significant changes in the laboratory evaluation,
ECG or vital sign and no anti-MBL antibodies were
detected following recombinant MBL. Administration of
recombinant MBL restored the ability to activate MBL
pathway of the complement activation. MBL replacement
therapy could be used in three different situations. First,12.
where MBL deficiency leads to increased susceptibility
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