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ABSTRACT

Food Intolerance, is a reaction against food, but not immunological manner, and may be confused with real food
allergies. In this study, effects of special weight-loss diet together with an elimination diet on body composition and
biochemical parameters of overweight and obese people who were diagnosed with food intolerance were
investigated. The study group consists of 20 patients in total who were followed-up and treated in Yorktest Turkey

Laboratory; who were diagnosed with food intolerance, and whose BMI was > 26kg/m2. Bloodletting for these
patients was executed with Lancet from their fingertips, and the blood drawn from these patients was assessed via
enzyme-linked immunosorbent assay (ELISA) method, and food reactions of patients were determined for each food.
Biochemical parameters of these patients are routine tests, which are necessary for food intolerance tests, and they
are analyzed at Yorktest Turkey Laboratory for two times: before and after elimination diet plus special weight-loss
diet. It has been determined that, the most common sensivity is obtained against yeast, egg yolk and white,
cranberry, cow’s milk, chicken, lentils and parsley. Anthropometric measurements and biochemical parameters
before and after elimination diet plus special weight-loss diet applied to participants, were significantly improved in
statistical manner. Due to positive changes in body composition and biochemical parameters obtained through
application of special weight-loss diets together with elimination diet applied to fat and obese people, we think that
this diet might be used for medical nutrition treatment of obesity as a treatment option.
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INTRODUCTION

Food Intolerance (FI) is a reaction against food, but not immunological manner, and

may be confused with real food allergies [1]. Fl is a delayed detrimental reaction.
Although any food, beverage, food additive or compound found in food creates
symptoms in one or more organs and systems, it is not possible to mention actual
food allergy. In case of actual food allergy, gamma immunoglobulin E (IgE)
antibodies ingenerate against food; however, IgE antibodies do not arise in FI. The
incidence of food intolerance is higher than the incidence of food allergy. Studies
have suggested that the gamma immunoglobulin G (1gG) antibodies arising in case

of food allergy have a role in obesity [7].
Specific IgG antibodies play an important role to maintain immunological tolerance

against food antigens []. It is a known fact that chronic inflammation is the biggest
threat to human health. Identification of IgG is generally considered as the only and
best way for treatment of chronic diseases. Identification of food specific IgG may
show up as the only option for determination of the food causing inflammation
particularly in case of chronic inflammation induced by food. In recent publications,
the significance of IgG as indicator has been emphasized and considerable
improvements have been achieved related to the nutrition therapy including

elimination of the food causing intolerance [4'7]. All around the world, elimination
diets have been performed and chronic inflammation symptoms have improved
>80% or totally eliminated in more than 300.000 people for whom IgG was
employed as an indicator ["].

Food intolerance has been found to be associated with the following chronic
inflammatory diseases: chronic headache, excessive body weight gain, excessive
body weight loss, skin problems, autoimmune diseases, fibromyalgia, migraine,
stomach and irritable bowel syndrome (IBS), such as gastrointestinal disorders,
absorption disorders, rheumatic disorders, shortness of breath, asthma, depression,
irritability, type Il diabetes, hypertension, metabolic syndrome, hypothyroidism,
chronic rhinitis, eczema, acne, swollenge{eslids, urinary disorders, Crohn's disease,

and cardiac and circulatory problems [ ]. The aforementioned disease entities/
models are of variable importance for the affected individuals, the public health

system [1 ].

In a study, food antigens, C-reactive protein (CRP) and carotid intima-media
thickness were evaluated to investigate the correlation between IgG antibodies, food
antigens, early atherosclerotic lesions and inflammation in obese children and
normal-weight children, and it was found that high CRP, high anti-food IgG
antibody concentration and increased intima-media thickness were highly significant
in obese children as compared to normal-weight children. The study indicated that
obese children have significantly higher 1gG antibody values directed against food
antigens than normal-weight children. It has been proven that anti-food IgG
antibodies are tightly associated with low grade systemic inflammation and with the
IMT of the common carotid arteries. Those findings have raised the possibility that
anti-food IgG is pathogenetically involved in the development of obesity and

atherosclerosis [~ ]. Elimination diets are frequently used in food intolerance or
allergy, or gastrointestinal disorders and can also set the implementation of lifestyle

changes needed to reduce chronic inflammation [18]. In case of food intolerance,
after elimination of the food causing intolerance the symptoms may decrease and the
person may not show any reaction against that specific food months or even one year
after elimination. Nevertheless, it should be always kept in mind that the reaction to
that food may occur at any time. If the person continues consuming the intolerance-
producing food every day, intolerance may occur again even in a month. Viral
infections may lead to re-development of food intolerance. Sometimes, the reactions
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induced by FI may immediately disappear through elimination of the food that leads
to intolerance, and may not appear again even when the patient starts back her/his
normal diet which is more common in children. In general, long term elimination of

the intolerance producing food makes the person feel better [ ]. The role of FI
identification and determination of appropriate elimination diet in improvement of

chronic diseases is still a field of research [ "]. The present study aimed to analyze
the effects of elimination diet supported with a personal weight-loss diet program on
body composition and biochemical parameters of overweight and obese people, who
were diagnosed with food intolerance.

MATERIALS and METHODS

Study Group

The study involved people that were followed-up and treated with the diagnosis of
food intolerance at special office of the YorkTest Turkey Laboratory between
February, 2010 and March, 2011. The study was initiated with 50 people with a BMI

>30 kg/ m™~. Fifteen patients dropped out the study at the end of the first 15 days as
they could not carry out the personal weight-loss diet that they should be received
along with the elimination diet. Additionally, 10 people and then 11 people gave

over the study at the 5t week and at the 7° week, respectively. As the number of
the people dropping the study out was high, 6 overweight people, who were willing
to participate (BMI: 26-29 kg/ m™) were also enrolled in the study. Ultimately, the
study group was composed of 20 patients (15 women and 5 men) with a BMI >26
kg/mz.

Employed Analysis Methods

Anthropometric Measurements

The overweight and obese people diagnosed with food intolerance had their body
weight, body composition, (percentages of fat, muscle and water) and body mass
index measured with the Tanita BC-418 MA Body Composition Analyzer at 15-days
intervals during 3 months while they were with light clothes and without shoes, and
the obtained values were recorded in the follow-up form.

Height of the patients was measured when the feed were abreast and head was in the
Frankort plane (orbitale- tragion horizontal line), and the obtained values were

recorded in the follow-up form [20].

Detection of Food Intolerance

Lancet was used to collect blood samples from the fingertips of each participant, and
the samples were sent out to England. The blood samples were analyzed at the
YorkTest Laboratories in England using the ELISA method. As a result of the
analyses, reactions of the participants were identified for each food. The foods that
the participants showed reactions were scaled in the result report between +1 (the
lowest reaction) and +4 (the highest reaction), and the reports were mailed to
participants via e-mail.

Diet

Besides elimination of the intolerance producing food shown in Table 1 from the
diets of each female and male participant, each patient followed a personal weight-
loss diet program determined in accordance with their height, body weight, physical
activity, dietary habits, socio-economic status and cultural conditions.
Anthropometric measurements were performed at every interview during three
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months with little changes when necessary. Each patient was informed of the energy
and macronutrient ratio of the suggested diet and each food that s/he had sensitivity
according to the YorkTest analyses. As there are a great number of intolerance-
producing foods, only the foods causing intolerance at a level of +2, +3 and +4 are
indicated in the Table 1.

Table 1: Personal Weight-Loss Diet Program and Intolerance- Inducing (+2, +3 and + 4) Food by Each Female

and Male Patient

Case Gender BMI Energy KH Protein Fat Food causing intolerance
2
(M/F)  (kg/m™) (Kcal) (%) (%) (%) (+2,+3,+4)

Case-1 M 33,9 1612 57 14 29 Gluten, yeast

Case-2 M 451 2270 54 19 27 Yeast

Case-3 M 37,6 1800 58 13 29 Lamb, cow's milk, yeast

Case-4 M 33,0 1506 56 17 27 Corn, rye, yeast

Case-5 M 36,5 1780 55 16 29 Gluten, lentils, cashews, yeast

Case-6 F 37,5 1495 58 14 28 Egg white, yeast

Case-7 F 34,6 1310 57 15 29 Cow’s milk, yeast, soybean

Case-8 F 29,9 1100 57 14 29 Wheat, cow's milk, yeast, soy beans,
Lentils

Case-9 F 26,0 995 55 17 28 Wheat, cow's milk, egg white, yeast

Case-10 F 49,1 2480 56 15 29 Wheat, egg yolks, cashew

Case-11 F 32,6 1220 55 20 25 Wheat, sunflower seeds, yeast

Case-12 F 34,8 1407 59 14 28 Wheat, chicken, cow's milk

Case-13 F 26,4 1000 59 13 28 Cow’s milk, yeast

Case-14 F 38,8 1796 60 14 26 Lamb, cranberry, apple, yeast

Case-15 F 35,5 1290 50 20 30 Gluten, wheat, cow's milk, lentil,
soybean, yeast

Case-16 F 28,9 1080 52 19 29 Gluten, wheat, beef, corn, nuts, yeast

Case-17 F 27,9 1080 58 14 28 Wheat, lentils, celery, pepper, yeast

Case-18 F 30,3 1200 55 20 25 Gluten, beef, chicken, yeast

Case-19 F 345 1190 55 16 29 Wheat, egg white, cashew, sesame
seeds, yeast

Case-20 F 26,0 1020 56 16 28 Rye, corn, yeast

M: Male, F: Female

Determination of Food Consumption Frequency

The “adult semiquantitative food frequency questionnaire” developed specifically for
PURE (Prospective Urban Rural Epidemiological Study)-Turkey with proven
validity and reliability was applied for the overweight and obese participants for two
times- at the beginning of the study and at the end of the personal weight-loss diet
programs conducted along with elimination diet, and the obtained data was recorded

in the questionnaire form [~].

The findings of the questionnaires were evaluated using the Nutrition Information
System in order to calculate energy, water, protein, fat, carbohydrate, fiber, minerals,
alcohol, vitamin A, vitamin D, vitamin E, vitamin K, vitamin B1, vitamin B2, niacin,
pantatonik acid, vitamin B6, biotin, folic acid, vitamin B12, vitamin C, sodium,
potassium, calcium, magnesium, phosphorus, iron, zinc, iodine, glucose, fructose,
galactose, monosaccharides, sucrose, maltose, lactose, disaccharides, starch,
polysaccharides, isoleucine, leucine, lysine, methionine, cysteine, phenylalanine,
tyrosine, threonine, tryptophan, valine, arginine, histidine, butyric acid, saturated
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fatty acids, monounsaturated fatty acids, polyunsaturated fatty acids, and cholesterol,
and the results were compared with the results obtained after completion of the
elimination diet combined with a personal weight-loss diet program.

Biochemical Parameters

The biochemical parameters in the blood samples collected from the overweight and
obese people with food intolerance both before and after the elimination diet plus
personal weight-loss diet were measured at a private laboratory (Biruni Laboratory,
Istanbul), and the biochemical parameters including blood glucose (BG), HbAlc,
fasting insulin, Homeostasis Model Assessment of Insulin Resistance (HOMA-IR),
total cholesterol (TC), low density lipoprotein (LDL)-cholesterol (LDL-C), high
density lipoprotein (HDL)-cholesterol (HDL-C), triglycerides (TG), aspartate
aminotransferase (AST), alanine aminotransferase (ALT), gamma-glutamyl
transferase (GGT), thyroid stimulating hormone (TSH), free thyroxine (F-T4), free
triiodothyronine (F-T3), calcium, hemoglobin (Hgb) and hematocrit (Hct) were
obtained. Energy and nutrient values of the foods consumed by the participants were
compared using the data obtained from the Nutrition Frequency Questionnaires
applied before and after the diets.

Insulin resistance was estimated using the homeostasis model assessment for insulin

resistance (HOMA-IR) [22]: HOMA-IR index = (fasting insulin (mU/L) x fasting
glucose (mmol/L)/22.5.

Plasma TC, LDL cholesterol, HDL, TGs, fasting glucose, calsium and GGT, ALT,
AST were measured with a Dimension EXL with LM Integrated Chemistry System

Analyzer (Siemens, Newark, Delaware) [~~]. Values for LDL cholesterol were

estimated according to the formula of Friedewald et al [24]. The intra-assay and

interassay coefficients of variation were 1.3% and 0.8% for TC, 0.5% and 1% for
TGs, 2.3% and 2.4% for HDL cholesterol, 1.5% and 1.6% and 1% for glucose,
respectively.

Measurement of HbAlc was done by cationexchange high-pressure liquid
chromatography (HPLC) on a D-10 system (Biruni Laboratory, Istanbul) using
reagents according to the manufacturer’s instructions. This method quantifies
HbAlc, which is defined as Hb A with glucose attached to the N-terminal valine
beta chain, as a percentage of HbAlc: (HbAlc area/ total HbA area of the
chromatogram)*100. When HbS, HbC, or ‘Variant-Window’ was detected in a
sample on HPLC D-10, a ‘corrected HbAlc value’ was automatically obtained by
exclusion of the area of the variant from the total area of the chromatogram.
Correction is necessary because retention times of glycated HbS and glycated HbC
are similar to that of the major HbA fraction on the chromatogram, so these fractions

coelute with HbA [25].

Hemoglobin and Hematocrit were measured [26’ 27].

Free thyroxine (F-T4), free triiodothyronine (F-T3), and thyroid stimulating hormone
(TSH) and insulin  were measured on cobas e 601 module
(Electrochemiluminescence Technology, Roche Diagnostics), while the remaining
analytes on cobas ¢ 501 clinical chemistry module (Photometric Technology),
according to the instructions of the manufacturer. TSH was considered normal if it

was between 0.4 and 4.0 mlU/L [28]. The reference intervals for FT3 and FT4 were
2.70-5.20 pg/mL and 0.80-1.90 ng/dL, respectively

These biochemical parameters are routine tests for the patients that are followed-up
and treated at the YorkTest Turkey Laboratory. These tests were analyzed at a
private laboratory (Biruni Laboratory, Istanbul) and financed by the participants.

Braz. Arch. Biol. Technol. v.61: 18160773 2018



6 Gubur, S.

Statistical Method

The Windows SPSS 17.0 Statistics Package Program was employed for statistical
analysis of study data. ANOVA test was used for repeated measurements (body
composition measurements). The Chi-square and Paired T tests were used for
evaluation of data. The P value calculated in the analyses was compared using the
0.05 type 1 error. p <0.05 was considered statistically significant.

RESULTS

According to the results of the food intolerance tests, the participants showed highest
sensitivity to yeast, egg white and yolk, cranberry, cow's milk, chicken, lentils and
parsley. It was identified that there was statistically significant improvement in the
anthropometric measurements and biochemical parameters after the elimination diet
combined with personal weight-loss diet.

As shown in Table 2, men were detected to be sensitive to vegetables such as rye,
corn, millet, beef, turkey meat, salmon / trout fish, peas, string beans, carrots,
potatoes, spinach, celery, cabbage; fruits such as and peach, lime, pineapple, currants
and nuts, seeds, cola nuts, tea and chillies while sensitivity of women to these
nutrients was only 6.7%- 26%. While cranberry sensitivity was 60% among men,
women did not show sensitivity to cranberry; this difference was considered
statistically significant (p<0.01). Similarly, men’s sensitivity to sesame seeds was
40% and women did not show sensitivity to sesame; thus, there was a significant
difference between males and females regarding sesame sensitivity (p<0.05). Yeast
was the nutrient that both sexes showed the highest sensitivity which was 86.7% in
females and 100% in males.

Table 2- Food Intolerance Test Results of the Study Group *
(One person may have intolerance to more than one food.)

o Female Male

Food hypersensitivity N % N % p

Gliadin (gluten) 2 13,3 2 40,0 0,197
Wheat 2 13,3 1 20,0 0,718
Rye 1 6,7 0 0,0 0,554
Corn 4 26,7 0 0,0 0,197
Millet 1 6,7 0 0,0 0,554
Egg White 5 33,3 3 60,0 0,292
Egg yolk 4 26,7 3 60,0 0,176
Cow’s milk 5 33,3 2 40,0 0,787
Veal 1 6,7 0 0,0 0,554
Lamb 2 13,3 1 20,0 0,718
Chicken 1 6,7 2 40,0 0,071
Turkey 1 6,7 0 0,0 0,554
Fowl 2 13,3 2 40,0 0,197
Salmon / trout 1 6,7 0 0,0 0,554
Flounder / sole 0 0,0 1 20,0 0,076
Molluscs (mussels / squid / oyster) 1 6,7 1 20,0 0,389
Lentil 2 13,3 2 40,0 0,197
Soy bean 4 26,7 1 20,0 0,766
Pea 1 6,7 0 0,0 0,554
String bean 2 13,3 0 0,0 0,389
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Spinach 1 6,7 0 0,0 0,554
e e 0% 1 o oo osw
Onion 1 6,7 0 0,0 0,554
Potato 1 6,7 0 0,0 0,554
Carrot 3 20,0 0 0,0 0,278
Celery 1 6,7 0 0,0 0,554
Stuffing / green pepper 1 6,7 1 20,0 0,389
Parsley 0 0,0 2 40,0 0,010
Garlic 2 13,3 1 20,0 0,718
Mixed mint (mint / basil / sage / thyme) 0 0,0 1 20,0 0,076
Cherry 1 6,7 1 20,0 0,389
Cranberry 0 0,0 3 60,0 0,001*
Apple 0 0,0 1 20,0 0,076
Peach 1 6,7 0 0,0 0,554
Lime 1 6,7 0 0,0 0,554
Pineapple 1 6,7 0 0,0 0,554
Blackberry 0 0,0 1 20,0 0,076
Currant 2 13,3 0 0,0 0,389
Cashew 4 26,7 2 40,0 0,573
Almond 2 13,3 1 20,0 0,718
Hazelnut 4 26,7 0 0,0 0,197
Peanut 2 13,3 0 0,0 0,389
Brazil nuts 1 6,7 0 0,0 0,554
Seeds 2 13,3 0 0,0 0,389
Sesame seeds 0 0,0 2 40,0 0,010**
Chili pepper 1 6,7 0 0,0 0,554
Black pepper 3 20,0 2 40,0 0,371
Colanut 3 20,0 0 0,0 0,278
Tea 1 6,7 0 0,0 0,554
Yeast 13 86,7 5 100,0 0,389
*p<0.05 **p<0.01

While gluten and wheat sensitivity was 13.3% among women, wheat sensitivity was
20% and gluten sensitivity was 40% among men. Sensitivity to egg white and cow’s
milk was 33.3% among women, it was 60% and 40% among men, respectively.
Additonally, men were 40% sensitive to foods of animal origin like chicken and
fowl, but women were found to be less sensitive to such foods. When sensitivity to
plant-derived foods including lentils and soy bean was evaluated, sensitivity to
lentils was 13.3% among women while 40% among men; and sensitivity to soy bean
was 26.7% and 20% for women and men, respectively. Men were identified to be
more sensitive to nutrients, such as paper, parsley, and mint. The changes in the body

weight (kg), BMI (kg/mz), fat (kg), muscle (kg) levels of women were statistically
significant (p<0.05). It has been specified in Table 3 that although body weight, BMI
and fat percentage of women decreased, the muscle and water percentages did not
show any statistically significant change during 3 months of
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follow-up (p>0.05). When the measurements of men were assessed, there was
statistically significant changes in body weight (from 121 kg to 105 kg), BMI (from
37.2 kg/md to 32.4) and fat (from 46 kg to 30 kg) levels (p<0.01). It was indicated
that although body weight, BMI and fat percentage in body of men decreased, the
muscle and water percentages did not show any statistically significant change
during 3 months of follow-up (p>0.05).

Table 3. Antropometric Measurements of the Women and Men participated in the Study

1 2 3 5 6.

Measu.rement Measu'rement Measur.ement 4. Measurement Measu.rement Measurement P
. 89.0+17.5 85.6+16.6 83.6+16.2 82.0+16.1 80.4+16.3 78.1+15.6 0.000**
Body weight
ki
(kg) 121.5+£19.1 118.5+18.7 115.0£17.6 111.8+15.0 108.7£14.5 105.7£13.0 0.000**
32.7+6.2 31.5+5.9 30.845.8 30.2+5.8 29.2+5.8 28.745.6 0.000**
BMI (kg/m2)
37.2+4.8 36.3+4.7 35.2+4.4 34.3+3.8 33.3+3.6 32.4+3.3 0.000**
38.1+£12.3 35.4+12.0 33.3+x11.2 32.2+10.9 30.5+11.3 28.2+10.8 0.000**
Fat (kg)
46.1+£10.3 40.0£9.0 38.0+8.6 36.2+7.8 33.946.7 30.4+6.0 0.000**
50.9+5.8 50.2+5.3 50.2+5.5 49.8+5.7 49.9+5.6 50.0+5.4 0.041*
Muscle (kg)
75.3+13.0 78.5+£10.8 77.1+£10.3 75.849.2 74.8+9.0 75.319.2 0.271
37.3+4.2 36.7+3.9 36.8+4.0 37.3x4.7 36.8+4.1 36.5+3.9 0.060
Water (kg)
55.2+9.5 57.5+£7.9 56.4+7.4 55.5+6.7 54.8+6.6 55.1+6.7 0.271

*p<0.05(Males) **p<0.01 (Females)
#BMI: Body mass index.

As indicated in Table 4, there was a statistically significant difference between levels
of energy, water, protein, protein%, oil, carbohydrate, fiber, glucose, fructose,
galactose, monosaccharides, sucrose, maltose, lactose, disaccharides, starch,
polysaccharides, isoleucine, leucine, lysine, methionine, cysteine, phenylalanine,
tyrosine, threonine, tryptophan, valine, arginine, histidine, butyric acid, saturated
fatty acid, MUFA, PUFA, cholesterol consumed by women after the elimination diet
as compared to the levels consumed before the diet (p<0.01).

Table 4. Comparison of the Mean and Standard Deviation Values of Pre- and Post-Diet Macronutrient
Consumption of Women and Men Participated in the study

Female Male
Before After Before After
Diet Diet p Diet Diet p

Nutrients X S X xS X £S X +S
Energy (kcal) 342941000 1027+194 0.001** 6179+2139 16144258 0.043*
Water (g) 3404+799 13674519 0.001** 57452296 1589+254 0.043*
Fiber (g) 63.8+22.5 22.3+7.5 0.001** 104.1+44.5 28.5+9.9 0.080
Protein (g) 143.5+45.6 58.8+14.8 0.001** 220.6+86.2 112.7+42.0 0.080
Protein % 17.1+2.0 24.3+6.4 0.001** 14.8+1.9 28.6+10.4 0.043*
Isoleucine (g) 7.0£2.3 2.6+0.7 0.001** 10.6+3.4 5.2+2.1 0.043*
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Leucine (g) 11.143.6 4.0+1.1 0.001%* 16.945.6 7.9+3.1 0.043*
Lysine (g) 9.243.1 3.8£12 0.001** 135435 8.2435 0.080
Methionine (g) 2.91.0 1.15+0.4 0.001%* 42413 2.321.1 0.043*
Cysteine (g) 1.740.6 0.740.2 0.001%* 3.1+1.1 14405  0.043*
Phenylalanine (g)
Tyrosine (q) 6.3+2.0 2.3+0.5 0.001%* 10.2435 43+16 0.043*
Threonine (g) 51416 1.9+0.5 0.001%* 7.742.4 3.7+1.4 0.043*
Tryptophan (g) 5.6+£1.9 2.2+0.6 0.001** 8.6+2.7 4.4+1.7 0.043*
Valine (g) 1.7+0.5 0.6£0.2 0.001%* 2.6£1.0 1.1£0.4 0.043*
Arginine (g) 7.9+2.6 2.9+0.8 0.001%* 122438 5.4+2.0 0.043*
Histidine (g) 7.742.5 3.140.9 0.001%* 14,6435 5.942.5 0.043*
3.6£1.2 14405 0.001%* 57415 27412 0.043*
Fat () 140452 40416 0.001%* 243+93 5721 0.043*
Fat¥ 35.8+4.6 34.3+10.0 0.755 35.846.3 320108  0.686
Saturated fat (g) 51.4+17.6 113451 0.001%* 66.6£26.7 17.7483  0.043*
MUFASs (g) 48.4+18.9 15.746.9 0.001%* 99.5+44.1 20485  0.043*
PUFASs (g) 33.8+13.6 9.144.9 0.001%* 60.0421.6 14.09+4.4  0.043*
Cholesterol(mg) 504+267 246+182 0.012* 6494327 248+142  0.043*
Butyric acid (g) 14405 0.240.2 0.001%* 14408 0.540.2 0.080
Carbohydrate (g) 3844107 101425 0.001%* 7224305 148+48 0.043*
Carbohydrate % 46.245.7 415+8.8 0.139 48.4+5.6 37.6£76  0.138
Glucose (g) 435+19.7 15.7+4.7 0.001%* 76.2420.9 17.8433  0.043*
Fructose (g) 47.3+19.1 18.645.2 0.001%* 77.4+22.4 240454  0.043*
Galactose (g) 3.3£2.2 0.4+0.6 0.001%* 1.9+0.8 0.0£0.0 0.043*
Monosaccharides 942439.8 34784  0001** 15554436 418481  0.043*
©) Sucrose (g) 80.3+27.7 200102  0.001** 161.3£99.9 23.6+11.4  0.043*
Maltose () 3.2+2.8 0.0£0.0 0.001%* 0.3£0.3 0.0£0.0 0.080
Lactose (g) 21.246.9 5.645.3 0.001%* 22.6+11.3 182414 0345
Disaccharide (g) 10384312  257+132  0001**  183.0+1057  419+10.7  0.043*
Starch (g) 166.3+67.0 3484231  0.001** 354042819  585:42.0  0.043*

Polysaccharides(9)  167.6+66.9 3504231  0.001** 355042819  58.5+42.0  0.043*
#MUFA: monounsaturated fatty acid; PUFA: polyunsaturated fatty acid *p<0.05 **p<0.01

Similarly, the changes in consumption levels of energy, water, protein%, oil,
carbohydrate, glucose, fructose, galactose, monosaccharides, sucrose, disaccharides,
starch, polysaccharides, isoleucine, leucine, methionine, cysteine, phenylalanine,
tyrosine, threonine, tryptophan, valine, arginine, histidine, saturated fatty acids,
MUFA, PUFA, and cholesterol by men after elimination diet were found statistically
significant (p<0.01).

When the biochemical parameters obtained before and after the elimination diet
were compared, the decrease in glucose, HbAlc, insulin, HOMA-IR, total
cholesterol, LDL cholesterol, triglycerides, AST, GGT and ALT levels of women
after the diet was found statistically significant as shown in Table 5 (p<0.01). Also,
hemoglobin levels of women showed a statistically significantly increase after the
diet in comparison with the levels obtained before the diet (p<0.01).
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Table 5. The Mean and Standard Deviation Values of the Biochemical Parameters Obtained from the Study
Group Before and After Elimination Diet

Female Male

Before Diet After Diet D Before Diet After Diet D
X £S X %S X £S X %S
Glucose (mg / dI) 99.1+13.0 91.3%85 0.008** 101.8+12.8 89.249.7 0.043*
HbALc (%) 5.6+0.5 5.4+0.4 0.008** 5.6+0.8 5.040.6 0.068
Insulin (ut / ml) 143467 8.8+3.3 0.001%* 19.3+7.1 11.7436 0.043*
HOMA-IR 3.1+15 2.1+0.7 0.001%* 5.242.3 2.6+0.7 0.043*
;‘;ta' cholesterol Mg/ 51531455 187.3+29.7 0.001%* 189.2421.4 175.0+15.0 0.043*
;)D'—'Cho'e“er"' M3/ 5334106 54.73+11.21 0.864 438445 47.20+6.6 0.066
'(;I')DL'ChO'eSterO' M3’ 14044391 110.9+28.6 0.001%* 120.4+11.5 111.4+13.7 0.042*
Triglycerides (mg /dl) ~ 121.7+51.7 79.1421.8 0.001%* 117.4+40.9 91.6+16.7 0.104
AST (IU/ 1) 22.2+4.7 15.7345.5 0.001%* 32.6+13.2 21.042.6 0.043*
GGT (IU/L) 10.4+19.1 12.1+11.9 0.003** 29.2+18.4 13.243.1 0.042%
ALT (IU /1) 20.1+12.0 13.949.6 0.002%* 34.0+11.2 14,4454 0.043%
TSH (/L) 25+3.4 1.3+0.7 0.363 1.740.4 1.7+0.3 0.893
Free T3 (pmol /1) 2.9405 2.7+0.8 0.363 3.140.9 3.8+1.2 0.500
Free T4 (pmol /1) 11.6+37.3 4.346.2 0.211 6.246.8 6.4+7.2 0.686
Calcium (mg) 9.140.6 9.4+0.5 0.052 9.6+0.4 9.840.3 0.102
Hgb (g / dI) 125+1.1 13.141.1 0.002%* 15.140.4 15.240.3 0.059
Hct (%) 37.643.2 38.6+2.6 0.053 44.8+0.4 459+1.9 0.042%
*p<0.05 **p<0.01

#TC: Total cholesterol, HDL: High density lipoprotein, LDL: Low density lipoprotein, VLDL: Very low density lipoprotein,
AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, GGT: Gama glutamil transferase, Hgh: Hemoglobin, Hct:
Hemotocrit, TSH: Thyreoid stimule hormone, T3: Triiodotironin, T4: Thyroxine.

Like the case of women, the decrease in glucose, HbAlc, insulin, HOMA-IR, total
cholesterol, LDL cholesterol, triglycerides, AST, GGT and ALT levels of men after
the diet was found statistically significant (p<0.05). The Hct % level of men showed
a statistically significant increase after the diet when compared with the levels before
the diet (p<0.05).

DISCUSSION

Lactose intolerance occurs in one person out of every 3 in Turkey [29]. The results of

this study seem to support that finding [30]. In a study conducted on patients with
rheumatoid arthritis, 27% of the patients were identified to have intolerence to
various foods, particularly cow’s milk, meat and wheat gluten. The reason why
males were observed to be more intolerant to the foods of animal origin than females

may correlate with the consumption frequency and volume of these foods [31]. Soy
sensitivity is quite common in children and adults in the USA. In this study, soy bean
sensitivity was found higher in women with a rate of 26.7% than in men (20%). The
higher rate of soy sensitivity in women may be associated with the fact that women
consume more soy products, because as the immune system is under soy
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bombardm3e2nt due to excessive consumption, the person may become sensitive to soy
products [ ]. Yeast intolerance is present in 80 million people in the United States

with higher incidence in women (70%) [3 ]. In our study, conversely, all male
participants (100%) showed sensitivity to yeast. We are aware that as the size of
study group is small, we can not generalize these findings to whole Turkish
population, and we wish to specify that there should be further larger studies on the
issue. Yeasts are one-celled organisms that live on the foods with simple
carbonhydrate such as sugar, bread, biscuits and cake along with fermented foods

such as alcohol and vinegar. Overuse of antibiotics and changes in diet are the main

reasons of yeast intolerance [32’33]. In our study group, yeast was the nutrient that

both sexes showed the highest sensitivity which was 86.7% in females and 100% in
males. As noted above, we believe that the unconscious use of antibiotics is a major
reason for widespread yeast sensitivity in Turkish population. Moreover, considering
that as dietary habit is a significant risk factor for yeast sensitivity, we may correlate
this difference with the nature of Turkish diet which mainly bases on grain and

excessive consumption of fermented foods and sugar. In a study, 84% and 83% of
the patients showed highes intolerance to prossessed cheese and yeast, respectively

W
Clinicians and researchers indicated in the last 60 years that tissue insulin resistance
may play a role in development of chronic diseases. Metabolic syndrome
characterized by excessive accumulation of abdominal fat, high triglycerides, low
HDL and hypertension is defined as a "cardiovascular risk factors beam" of
metabolic origin accompanied with increased risk for type Il diabetes and
cardiovascular disease. Accordingly, diseases related to insulin resistance are a major
health problem in Western societies [~~~ "]. Identification of food specific 1gG
has been emphasized as a significant factor in chronic ianammatorX diseases,
. . . . 40,41
recently. IgG is also claimed to play a role in development of obesity [ ] Ina
previous study carried out to analyze the correlation between early aterosclerotic
lesions in obese and normal-weight children, good antigens, C-reactive protein
(CRP) and carotid artery intima media thickness (IMT) were measured and 1gG
antibodies were evaluated. The results of that study proved that obese children had
signifiantly higher anti-food IgG antibodies as compared to normal-weight children.
It was also revelaed that anti-food IgG antibodies are significantly correlated with
low degree systemic inflammation and carotid artery intima media thickness. These
findings have increased the possibiliy that IgZG antibodies play a role in development

of pathogenetic obesity and aterosclerosis [ "].
According to comparison of the biochemical findings obtained before and after the
elimination diet combined with personal weight-loss diet, there was an improvement

in biochemical findings in general and the decrease of blood glucose, HbA1C,
insulin, HOMA-IR, total cholesterol, LDL cholesterol, trigliserides, AST, GGT and
ALT levels was statistically significant. Likewise, there was an imrovement in

biochemical findings in general and the decrease of blood glucose, HbA1C, insulin,
HOMA-IR, total cholesterol, LDL cholesterol, trigliserides, AST, GGT and ALT
levels after the elimination diet combined with personal weight-loss diet was
statistically significant. It is concievable that the decrease in the biochemical
parameters may be associated with weight loss and improvement of anti-food IgG
antibody concentration as a result of elimination of intolerance-inducing food from
the diet. Additionally, we think that decrease in body fat and improvement in
biochemical parameters may have resulted from implementation of personal weigh-
loss diet together with elimination diet. In still another study, researchers
investigated the effect of anti-food 1gG antibodies in obesity and revelated that
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intestinal microflora, infection, obesity and anti&?(ﬂ IA%G antibodies may be correlated.
There is another study revealing similar results [ "' " "~']. However, there is

a study, Z\% which no correlation was found between anti-food IgG antibodies and
obesity [ "]

Recent publications present examples of that elimination diet therapy using anti-food

IgG as an indicator may be helpful for treatment of related diseases [ ']. All

around the world, elimination diets have been performed and chronic inflammation
symptoms were improved >80% or totally eliminated in more than 300.000 people

for whom 1gG was employed as an indicator [8]. There is a study, in which
elimination diet was applied for children with constipation that did not respond to
laxative therapy, and thus, all children, who participated in the research, were treated
successfully and their bowel functions returned to normal. There are also other
studies reporting successful results with elimination diet for people with constipation
[47-9].

As a result of the evaluation of the pre-diet and post-diet consumption frequency
results of the women and men receiving elimination diet combined with personal
weight-loss diet program for 3 months, we belive that the decrease in daily energy
intake (from 3428 kcal to 1206 kcal; from 6179 kcal to 1613 kcal, respectively) and
in body fat ratio may be associated with the improvement of biochemical parameters.
In our study group, while the muscle and water percentage of the body were kept at
the same level, weight and body fat of overweight and obese participants decreased
significantly at the end of the elimination diet combined with a personal weight-loss
diet program for three months. We have encountered a study in the literature in
which participants lost weight as eliminating the intolerance—producing foods from

their diet for 3 months elimination diet like in our study [ 2]. In case of elimination
diet plus personal weight-loss diets for treatment of obesity, energy intake should be
kept above 1200 kcal for women and 1600-1700 kcal for men; energy drived from
fat should not be very high and from carbohydrate should not be very low; and
proteins should be kept at recommended levels.

CONCLUSION

The results of this study suggest that food elimination based on 1gG antibodies may
be effective in reducing weight. Due to the positive changes in body composition and
biochemical parameters of overweight and obese people achieved with elimination
diet combined with personal weight-loss diet programs, we consider such a diet as a
potential treatment option for medical nutrition therapy of obesity. Substitution of
nutritionally important foods and professional guidance are necessary for the
successful treatment of food intolerance and is worthy of further clinical research.
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