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Serum immunoglobulins to endotoxin core

glycolipid: establishment of normal concentrations

S K Jackson, J Parton, G Shortland, J M Stark, E N Thompson

Abstract
Serum antibody to lipopolysaccharide core
glycolipid was measured in normal children
and in full term and premature (-1500 g)
infants. Antilipopolysaccharide core glyco-
lipid antibody was present in term infants and
normal children, and reached adult titres by
15 years ofage. The specific anti core glycolipid
antibody was predominately of the IgG class.
Preterm infants (<32 weeks' gestation) had
significantly lower titres of antilipopolysac-
charide core glycolipid than more mature
preterm or term infants. The results suggest
that administration of anticore glycolipid
immunoglobulin may be beneficial in the
treatment or prevention of Gram negative
septicaemia in preterm and very young infants.

weeks' gestation) and 53 full term infants. In 36
of them paired samples were obtained: cord
blood from the infant and mother's blood
within 48 hours of the birth. In none of the
children or mothers were there signs of infec-
tion at the time of collection or before delivery.
Three were born by caesarean section. Ninety
four other children older than 4 weeks were
studied (mean (SD) age 6-18 (5-6) years). Most
were routine outpatient attenders for non-
infective conditions and children admitted for
elective surgery. None was on drugs except
carbamazepine (n=4) and sodium valproate
(n=2). No child had samples taken specifically
for these studies. The blood was separated
immediately and stored at -70°C until tested.

Despite improvements in antibiotic treatment,
infections, often due to Gram negative organ-
isms, remain a major problem in newborn
infants, especially those of low birth weight and
in children who are immune compromised or
receiving intensive care.
Antibody deficiency may contribute crucially

to the increased susceptibility to infection.'
Preterm infants have low concentrations of IgG
because maternal transfer of antibody is greatest
in the last six weeks of gestation.2 Any delay in
maturation of their own antibody system would
exacerbate the situation. These observations
have led to the suggestion that prophylactic
administration of immunoglobulin may be of
therapeutic benefit in 'high risk' groups.
Many of the toxic manifestations induced by

Gram negative bacterial infections are believed
to be mediated by the lipopolysaccharide (endo-
toxin) component of the outer membrane of
these bacteria. Antibiotics are unable to prevent
the toxic effects of lipopolysaccharide and may
even promote the release of lipopolysaccharide
from bacteria.3
Antibody directed against the core glycolipid,

the central part of the lipopolysaccharide, may
cross react with other Gram negative bacteria
because many determinants ofthe core glycolipid
are shared.

In this study we have measured antibody to
core glycolipid in sera from children, term and
preterm infants and mothers, to determine the
titres in a normal population.

Subjects and methods
Samples were obtained from newborn infants
and children aged 1 month to 15 years. The
newborn infants included 26 preterm (28-36

ENZYME LINKED IMMUNOADSORBENT ASSAY
(ELISA) FOR IGG AND IGM TO ENDOTOXIN CORE
GLYCOLIPID
Lipopolysaccharide core glycolipid coated
microtitre plates were kindly donated by Dr G
R Barclay, Scottish Blood Transfusion Centre,
Edinburgh. The plates had been coated with a
'cocktail' of core lipopolysaccharide from rough
mutants of each of Escherichia coli, Salmonella
typhimurium, Pseudomonas aeruginosa, and
Klebsiella aerogenes. Plates were post coated
with 5% bovine serum albumin to block remain-
ing antibody binding sites.
Serum samples were diluted 1/200 in phos-

phate buffered saline ofpH 7-2 containing 0-1%
(v/v) Tween-20, 0-05% (w/v) sodium azide, 4%
(w/v) polyethylene glycol (PEG-6000), and 2%
(w/v) bovine serum albumin. Sterile pyrogen
free water was used throughout. Diluted serum
samples were added in duplicate (100 [d) to
adjacent wells along the rows of the microtitre
plate.
The last row of the plate contained control

serum at a range of dilutions from 1/25 to
1/3400. Serum from a single human volunteer
was used as the positive control and all results
were expressed as a percentage of this control.
In addition medium titre and negative sera were
used as quality controls.

Plates were developed with either antihuman
IgG or IgM conjugated alkaline phosphatase,
and after substrate addition the final colour was
read in a Titertek Multiscan ELISA plate reader
at 405 nm. Standard curves and test sera results
were automatically computed on an Epson PCE
microcomputer.

Results
Antibody titres to lipopolysaccharide core
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Serum immunoglobulins to endotoxin core glycolipid: establishment ofnormal concentrations

Antiendotoxin core glycolipid antibody and total immunoglobulins as a function of age in neonates and normal children.
Results are given as mean (2 SD) of logged values

Group No of Anticore glycolipid titre (%Y,) Total immunoglobulin (gil)
subjects

IgG IgM IgG IgM

Preterm <32 weeks 13 0 700 (0 59) 0 567 (0 34) -

Preterm >32 weeks 13 0-962 (059); - 0-839 (029)Y8 -082 (079)
Paired mother-term infant differences 37 0-451 (0-92) - 0-620 (0-81) 0 056 (0-22)
Normal children (age in years):

0- 1 10 0 920 (0-57) 1-533 (1-18) 0 827 (0 57) -0-252 (1-2)
1- 3 11 1-046 (0-63) 1-851 (0 72) 0 890 (0 54) -0 109 (0 55)
3- 6 26 1-136 (0 88)t 2 093 (0 57)t 1-057 (0 35)t 0-098 (0-43)
6- 9 21 1 184 (0 84)t 1-860 (0-82) 1-092 (0 54)t 0-094 (0-55)
9-15 19 1-096 (069) 1-947 (077)t 1 201 (047)t 0 100 (046)

*p<OO5 v 632 weeks; *'p<0005 v e32 weeks; tp<005 v 0-1 years; fp<0005 v 0-1 years.

glycolipid and total IgG and IgM concentrations
are presented in the table. This shows that
infants of less than 32 weeks' gestation have
significantly (p<OO5) less antilipopolysac-
charide core glycolipid antibody than infants of
greater than 32 weeks' gestation. The antibody
titres to this antigen in cord sera from full term
infants were equal to or slightly in excess of
those in the corresponding maternal sera.

IgG and IgM antibody titres to lipopolysac-
charide core glycolipid in normal children aged
between 6 months and 15 years show a signifi-
cant age related increase in antibody to this
antigen. IgM titres were higher and more

widely spread than IgG.
The total immunoglobulins (IgG and IgM)

for normal children, premature infants, full
term infants, and maternal sera showed similar
age related trends and compared well with
values reported in the literature.4

Discussion
Human serum antibody to lipopolysaccharide
core glycolipid was detected in normal
children showing an age related increase,
reaching adult titres by 15 years of age (table).
The IgM titres were higher and more widely
spread than IgG, probably a reflection of non-

specific cross reacting IgM antibody. This
suggests that specific antibody to lipopolysac-
charide core glycolipid is predominantly IgG;
this is in agreement with other observers.5
As specific antibodies to lipopolysaccharide

core glycolipid are found in the IgG class, there
will be maternal transfer to the fetus across the
placenta. We detected IgG antilipopolysac-
charide core glycolipid antibody in full term
infants and preterm infants over 32 weeks'
gestation. The titres in these groups were equal
to or slightly in excess of the maternal values,
reflecting the addition of fetally produced IgG
to the immunoglobulins that have crossed the
placenta.6 IgM antibody does not cross the
placenta and could not be detected in full term
or preterm infants. Transfer of IgG antibody to
the fetus may help protect the newborn against
Gram negative bacteria7; the specific antibody
detected in the present observations may also
protect against endotoxaemia.

Preterm infants ofless than 32 weeks' gestation
were shown to have significantly lower titres of
antilipopolysaccharide core glycolipid antibody
than more mature preterm or full term infants.

Most maternal transfer of antibody to the fetus
takes place in the last six weeks of pregnancy, so
that such premature infants may be considered
immune compromised.8

Septicaemia is an important cause of mortality
and morbidity in the newborn period. The
incidence varies from one to 10 per thousand
births9 and is commoner in preterm infants.
Although the prevalence of infections with
Gram positive bacteria is increasing,'0 possibly
related to invasive procedures and centrally
placed catheters," Gram negative infections are
nevertheless an important cause of morbidity
and mortality.'2

Neonatal defence mechanisms against bac-
terial infections may be impaired for a number
of reasons, including immunoglobulin defici-
ency.4 This has prompted studies into the use of
immunoglobulin treatment for prophylaxis of
infections in premature infants.6 'Intramuscular
injections of human antilipopolysaccharide anti-
sera have been used in low birthweight babies
suffering from septicaemia,'3 although a bene-
ficial effect was not demonstrated. This may
have been due to the disadvantages of intra-
muscularly administered antisera. '4 Further-
more, natural titres of antibody before or after
treatment were not determined in these studies.
The development of gammaglobulin that is

safe and effective for intravenous use has
stimulated interest into the possible prophylactic
use of specific antiendotoxin antibody.
Numerous studies have suggested a beneficial

role for antiendotoxin immunoglobulin in the
treatment and prophylaxis of Gram negative
septicaemia.'5 The cocktail of core glycolipids
used in the present study is particularly useful
as it represents common antigenic determinants.
Antibodies to the core glycolipid should, there-
fore, be cross reactive with endotoxin from
heterologous organisms. 6
A knowledge of normal antibody titres is

essential for the proper assessment of immuno-
therapy for the treatment or prevention of
septicaemia. This study has established the
normal titres of anticore glycolipid antibody in
preterm and full term infants and older children,
and suggests that administration of anticore
glycolipid immunoglobulin may be beneficial in
the treatment or prevention of Gram negative
septicaemia in preterm and very young infants.

We thank the nursing staff at the maternity unit, St David's
Hospital, Cardiff, for their help and cooperation in the collection
of samples during this study.
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