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Abstract

¥

Objective: Systemic low grade inflammation
may contribute to the development of obesity,
insulin resistance, diabetes mellitus and athero-
sclerotic wvascular disease. Food intolerance
reflected by immunoglobulin G (1gG) antibodies
may predispose to low grade inflammation and
atherogenesis, We examined the relationship
between IgG antibodies specific for food compo-
nents, low grade inflammation and early athero-
sclerotic lesions in chese and normal weight
Iuveniles.

Research Methods and Procedures:  We deter-
mined IgG antibodies directed against food anti-
gens, C-reactive protein (CRP) and the thickness
of the intima media layer (IMT) of the carotid
arteries in 30 obese chiidren and in 30 normal
weight children,

Results: Obese juveniles showed a highly sig-
nificant increase in IMT {p=0.0001), elevated CRP
values (p=0.0001) and anti-food gG antibody
concentrations {p=0.0001) compared to normal
weight juveniles. Anti-food 1gG showed tight
correlations with CRP (p=0.001/r=0546) and
IMT (p=0.0001/r=0.513) and sustained highly
significant in a multiple regression model,
Biscussion: We show here, that obese chil-
dren have significantly higher 1gG antibody
values directed against foed antigens than nor-
mal weight children. Anti- food I1gG antibedies
are tightly associated with low grade systemic
inflammation and with the IMT of the common
carotid arteries. These findings raise the pos-
sibility, that anti-food 1gG is pathogenetically
involved in the development of obesity and
atherosclerosis.

Introduction

7

Low grade inflammation may play a causal role in
the development of obesity, insulin resistance,
diabetes mejtitus and atherosclerosis {1-3]. In
obese subjects, adults as well as children, inflam-
matory markers, like C-reactive protein (CRP) cor-
relate with the degree of obesity and insulin
resistance and normalise after weight reduction
[4~9). We previously observed a close correlatjon
between the intima media thickness (JMT) of the
common carotid artecies and CRP, indicative for a
pre-atherosclerotic status in obese children [10).
Our findings are confirmed, as these childhood
obesity related effects have been shown to con-
tribute io the development of atherosclesosis
[11-14]. Despite the overwhelming evidence that
low grade inflarnmation is associated with diabe-
tes melflitus and atherosclerosis, factors and
mechanisms which initiate and uphold low grade
systemic inflammation are still under discussion.

Recently, immunoglebulin G (IgG) antibodies
against food antigens have been suggested to
cause low grade inflammation in the irritable
bowel syndrome by subtle mucosal inflamma-
tion [15]. Foed elimination therapy based on 1gG
testing was able to improve the symptoms of the
irritable bowel syndrome [16}. IgG-mediated
food intolerance may be explained by low level
absorption of food macromelecules from the gut
[17). Thus, 1gG antibodies to some food compo-
nents are detectable in heaithy individuals
although at lower levels, the role of this class of
antibodies remains highly controversial [18-20].
Aimofthe present study was to examine, whether
IgG mediated feod intolerance is associated with
inflammation and pre-atherosclerosis in obese
juveniles, We determined specific IgG antibodies
against food antigens as well as plasma CRP lev-
els and IMT of the carotid arteries in obese and
normal weight children.
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Table 1 Chinicat and biechemical characteristics, anti-food 1gG and IMY innormal weight and abese children

“ageiyein
body mass index
'-:_5*{4 = 050 i o
“systollc blood pressare (mmig)
“diaitolic bleod piessiire (mmMa)

(kg

Results are expressed as mean xS0
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Heseareh Methods and Procedures

¥

Patients

We investigated 30 obese juveniles and 30 normal weight chil-
dren atthe Clinical Institute of Medical and Chemical Laboratory
Diagnostics and the Department of Pediatrics, Medical Univer-
sity of Graz. Obesity was defined as a body mass index (8MI)
value greater than the 97 percentile. BMI and BMi-standard
deviation score {BMI-3DS) were calculated by the Growth Ana-
iyser Program. BMI-SDS represents an age and sex specific
standard deviation. Obese subjects attended the clinics to get
dietary advice. The normal weight contrel persons came for
minor surgical interventions and were otherwise healthy. All
patients included in the study had to be free of any infectious
diseases at least for three weeks prior to blood sampling. The
study was approved by the ethics committee of the University of
Graz {serial number of approval: 13-200 ex 02/03). Blood collec-
tion was performed after written informed consent was given by
the patients.

Blood collection

Blood was obtained by venous puncture, immediately centri-
fuged at 3500=min~? at ambient temperature and the serum
was stored at -25°C until analysis,

Laberatory procedures

Glucose (hexokinase method), cholesterol, and trigiycerides
were measured enzymatically (Roche Diagnostics, Mannheim,
Gerntany}, LDL cholesterol and HDL cholesterol were measured
by a ecombined ultracentrifugation and precipitation method
[21). CRP was measured with a particle-enhanced immunotur-
bidimetric assay {Tinaguant®, C-reactive protein ultra sensitive
assay, Reche Diagnostics, Mannheim, Germany). Insulin was
determined by radioimmunoassay (INSI-CTK IRMA; Sorin Diag-
nostics Diisseldorf). Serum IgG;. 4 antibodies against 277 food
antigens were detected using a commercial available enzyme
immunoassay {lmupro 300, Evomed/R-Biopharm, Darmstadt,
Germany).

4R15072;

Carotid artery ultrasound

The bulbus near common carotid arteries (CCA) on both sides
were scanned with a 12-5-MHz broad-band linear transducer
on a HD1 5000 (ATL, Bothell, Washington, DC, USA). Lengitudinat
images directed through the centre of the artery were taken at
each vessel site. Measuremnents were made from stored digital
images by an experienced reader. The intima media thickness
(IMT) was assessed at the far wail as the distance between the
interface of the lumen and intima, and the interface between the
media and adventitia. The maximal IMT was recorded at each of
the vessel segments and averaged for the left and right carotid
artery. The iumen diameter was calculated as the inter-adventi-
tial diameter minus twice the maximum far wall IMT. All diam-
eters were obtained during the diastole to avoid image biurring
due to systolic arterial wall motion, and to minimize the influ-
ence of blood pressure.

Statistical analysis

Data are presented as meansistandard deviations. Continuous
variables were compared using Students t-test for independent
samples or Mann-Whitney-U Test depending on the contribu-
tion of data, Correlations between variables were determined by
tinear regression analysis according to Pearsos and subsequent
multiple regression analysis. P-vatues less than 0.05 were con-
sidered statistically significant. Analyses were performed using
5PsS for Windows.

Resuits

v

Clinical and biochemical characteristics of obese and normal
weight children are given in Table 1. Compared to normal weight
children, obese children showed significantly increased trigiyc-
erides {p=0.014) and insulin (p=0.033). Blood pressure, choles-
terol and plasma glucose were also increased, but did not reach
statistical significance. Obese juveniles showed a highly signifi-
cant increase in IMT {(p<0.001), elevated CRP vaiues {p<0.001)
and anti-foed 1gG antibody concentrations (p<0.001} (% Fig. 1).
CRP plasma concentrations were 3-fold higher i obese
(3.6+3.0mgfl) than in normal weight children (1.2 1.7 mg/h.
Anti-food I1gG concentrations were found about 2.5-fold higher
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Table2 Regression analysis of anti-foed IgG antibodies in obese patients and
normakweight controls
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=

in obese (1451927 ug/ml) than in normal weight children
(600327 ugiml). Anti-food IgG were nat affected by gender
(chese group p=0.514; normal weight group p=0.605). Thus
obese and normal weight children slightly but statistically sig-
nificant differ in age we determined possible age-effects on 1gG
concentrations. Correlation analyses by linear regression reve-
aled no age-effect on anti~-food 1gG in obese (p=0.303/r=0.194)
and normal weight (p=0.763/r=0.057) juveniles. Correlation
analyses between anti-food 1gG and various variables are shown
in Table 2. No correlation is seen between anti-foed IgG and
plasma glucose, insulin, triglycerides, cholesterol, LDL-cholesterol
and HDL-cholestercl. Anti-food 1gG showed positive correlations
with BMI-SDS {p=0.002/r=0400), CRP (p=0.001/r=0.546}
(o Fig. 2} and IMT (p<0.001/r=0.513) (¢ Fig. 3). Interestingly,
anti-food 1gG were correlated with systolic blood pressure
{p=0.034/r=0.569), hut not with diastolic blood pressure
{p=0.579/r=0.163)}, Variables found to correlate with anti-food
18G were included in a multiple regression model. Multiple test-
ing revealed that the correlation with systolic blood pressute
and BMI-SDS was not robust. A highly significant correlation by
multiple testing was found between CRP {p<0.001), BdT
{p=0.001}and anti-food 1gG {p=0,022) {Table 3).
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Discussien

v

In the present study we show that obese children have signifi-
cantly higher 1gG antibody values directed against food antigens
than normal weight children. Anti-food 1gG antibodies were
found to be tightly associated with low grade systemic inflam-
mation and with the IMT of the common caretid arteries in
obese and normal weight juveniles. Immunological reactions
against food comporents are discussed to contribute to the
pathophysiology of the irritable bowel syndrome {IBS) [17].
Atkinson et al. show that a food elimination therapy based on
the presence of IgC antibodies to particular foed components
was effective in reducing IBS symptoms [ 16]. 1gG-mediated food

Exp Clin Endocrinol Dinbetes 2008; 116: 241245



Table3  Multiple stepwise linear regression analysis to evaluate correlations
with anté-foed IgG in obese patients and nermal weight controls

beta Coefficent

cemst_ént"{antpp GGy o sl . N
intima media thickness (mm) 0 - 0.409 L0 0001
CRP{mgf)) = S 0a59 <0001

intelerance may be explained by low level absorption of food
macromolecules from the gut causing low grade chronic inflam-
mation [17]. A number of dietary components seem to be able to
madulate the inflammatory response in humans, thereby affect-
ing cardiovascular risk [22], We hypothesize that the gut might
represent one of the key organs to induce and to perpetuate low
grade chronic inflarnmation. The mechanisms which induce and
maintain food tolerance during lifetime are not well understood
and the meaning of 1gG against food is in discussion [23-25].
Recent findings suggest that low grade systemic inflarnmation
represents an essential cause rather than a consequence of vari-
ous pathophysiclogies like type 2 diabetes and atherosclerosis
{1,3,7].

Acute phase reactants have been shown to predict future weight
gain and the development of type 2 diabetes [5,7,26}. We show
that CRP as an acute phase reactant was highly significant
increased in obese juveniles and tightly correlated with anti-
food tgG. It has been consistently reported that obesity, in adults
as well as in children, is associated with increased concentra-
tions of CRP {4,27}]. CRP is an independent indicator for future
vascular events and a systemic marker reflecting cytokine medi-
ated processes [14]. Obesity related increased CRP concentra-
tions have been discussed as a consequence of increased hepatic
synthesis in response to interleukin-6 release from adipose tis-
sue [28]. CRP may also actively be involved in the development
of atherosclerosis and its clinical complications as it is found in
the vessel wall even at early stages of plague formation [29].
Further, CRP contributes to atherogenesis as it is chemotactic for
monocyies, induces complement activation, promotes foam cell
formation and induces the expression of various adhesion mole-
cules {30-32]. Hence, it is not surprising that we recently found a
close correlation between CRP and the IMT of the common carotid
arteries, a well established non-invasive marker for the begin-
aing, progression and burden of atherosclerotic vascular changes
[10,33,34]. Beyond, the increased BT in obese juveniles we show
here that anti-food 1gG are highly significant and tightly corre-
lated with IMT in obese and normal weight juveniles.

Taken together, our results suggest that particular food intoler
ance increases anti- food IgG in obese juveniles. These anti-food
1gG are linked to low grade inflammation and athersgenesis.
These findings raise the possibility, that anti-food IgG are patho-
genetically involved in the development of obesity and under-
line the notion that atherosclerosis can start much earlier in life
than hitherto assumed. We are well aware of the fact that the
impact of anti-food 1gG in the pathophysiology of atherosclero-
sis is not clear 1o date. Especiaily the impact of anti-food 1¢G in
regard to metabolic changes which contribute to type 2 diabetes
and atherogenesis, like elevated serum lipid Jevels and insulin
resistance remains elusive. As described above, our study
addresses a relationship between anti-food IgG, ebesity, sys-
temic inflammation and early atherosclerosis. Therefore our
results need to be repreduced in larger cohorts, including adults
with more advanced stages of atherosclerosis. However, once

confirmed, our findings might have important implications in
the clinical management of weight reduction and prevention of
atherosclerosis. Especially, as described for the IBS above, a die-
tary elimination therapy based on the presence of 1gG antibod-
ies to food components may be indicated. Such a dietary therapy
may be effective in reducing low grade inflammation and
thereby preventing clinical consequences like type 2 diabetes
and atherogenesis.
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