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Dissertation/ Dissertation abstract

* Title: Predictors of weight loss in dietary obesity management programs

Scientific supervisor: Prof. Arne Astrup
The overall aims of the PhD project
1. To analyse for biological predictors of individual total body weight loss outcome with
emphasis on measures of anthropometrics from 3 large dietary intervention studies
(Diogenes, Nugenob, and Tobes,).
2. To assess predictors of abdominal and visceral fat reduction and risk factors.
Data-management, statistical analyses, results presentation, literature review, and writing a
minimum of 3 scientific publications for international peer-reviewed journals.
Materials and methods. Data from three large intervention studies are in use. The PhD study
was designed to examine if initial weight loss (i.e. the weight loss achieved the first or second
week) after controlling for anthropometrical baseline variables can predict the outcome of the
8(10)-week dietary intervention (body weight loss), drop-out rate and success in achieving the
weight loss outcome. Possible baseline anthropometrical variables and the diet group will be
included in the analysis as covariables. Any identified predictor will be assessed for clinical
use by calculation of sensitivity, specificity and therapeutic index. Statistical modelling
testing initial weight loss as a potential predictor individually in a basic model including diet
group, gender, age group and partner number in a linear regression model. Related to
DiOGenes and Nugenob projects 3 synopses were written. Results. The weight loss at week 8
was positively correlated with initial body weight, height, BMI, waist and hip circumference,
sagittal diameter, fat mass (kg) and fat free mass (kg), and gender, (all P< 0.01). In the
multivariate regression model, adjusted for partner, only initial body weight, early weight loss
(week 1), and weight loss at week 3 were significant predictors of weight loss outcome at
week 8: weight loss (kg) at week 8 = 0.09 + 0.046*baseline body weight (kg) — 0.311*weight

5



loss (kg) at week 1 + 1.284*weight loss (kg) at week 3 (R?*= 68%, P< 0.0001). A weight loss
of > 2.6 kg at week 1 during the LCD period was identified as the optimal cut-off predictor
for at least 10 kg weight loss at week 8. This study suggests that initial body weight, early
weight loss (week 1), and weight loss at week 3 are predictors of final weight loss during an 8
week LCD, and may be used as early biomarkers of subsequent responses to a LCD diet.

** Title: Ghrelin and obesity: mechanisms of pharmacological approach
Scientific supervisor: Prof. Nadka Boyadjieva

Introduction: Obesity is increasing world-wide and has a strong social impact.
Hypothalamus plays an important role in the regulation of appetite and metabolism through
hormonal balance between ghrelin and leptin. Ghrelin increases appetite, whereas leptin
decreases it. The aim of our studies is to investigate the role of ghrelin in the mechanisms of
obesity and the impact of certain medications and the glycemic index of food. Therefore, we
have used both experimental and clinical approaches.

Materials and methods: 350 male Wistar rats were used in our studies. Two experimental
models of obesity were developed based on either a high-fat diet (HFD) or a high fructose
diet. The HFD model of obesity was applied in the experiments with Orlistat, the glycemic
index (GI) and the intracerebroventricular (ICV) administration of insulin and glucose. The
rat body weight was measured during the experiments. At the end of the nutritional periods
the weight of different organs was measured. Blood was collected for further analyses of
lipids and blood glucose, as well as for plasma levels of ghrelin and leptin estimation. 30
subjects with overweight and obesity participated in the clinical trial. They were randomized
into two dietary regiments, differing by the Gl of the carbohydrate foods. Anthropometric
measurements, fat tissue analyses, examinations for biochemical parameters, and plasma
levels of ghrelin and leptin were performed. The results demonstrated a decrease in the
plasma levels of ghrelin and an increase of the plasma leptin levels following HFD in rats.
Chronic intake of fructose solution (10%) stimulated ghrelin secretion. No effect on plasma
leptin concentrations was detected. The long-term intake of Orlistat decreased plasma levels
of ghrelin and body weight in rats with or without obesity. ICV administration of insulin and
glucose inhibited the hypothalamic leptin expression in both obese and control animals. Gl
modulated the balance between ghrelin and leptin in rats and humans. The low GI diet
increased plasma ghrelin levels and thus, ameliorated the disturbed balance between ghrelin
and leptin. Our results contribute to the understanding of the mechanisms of obesity and the
role of different therapeutic strategies, i.e. diet and drug therapy, in the balance of the
hormonal control of appetite and metabolism.



