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Diets containing dairy foods positively affects
weight and fat loss and cytokines blood levels
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Abstract.
BACKGROUND: Several researches studied the relationship between Ca assumption and overweight/obesity. Levels of Ca
supplementation higher than requirement, were related to increased fat loss in subjects at ipo-caloric diet and Ca from dairy foods
resulted more effective than Ca from mineral source in the promotion of weight loss.
OBJECTIVE: Since the available studies were conducted using very high levels of Ca supplementation or on subjects fed Ca
lacking diet, we studied the role of Ca from dairy foods on subjects receiving ipo-caloric diet, with Ca content adequate to the
requirements.
METHODOLOGY: 40 pre-menopausal, women nursed for their obesity and eating or not dairy foods, were recruited for the study.
They received ipo-caloric diets, with Ca equal to requirements. Subjects avoiding dairy products received also a Ca supplement
(No Dairy group, n = 15), while other women eating at least 2 servings/d of low fat dairy products (Dairy group, n = 40). Body
weight, abdominal fat and blood parameters were monitored at the beginning and at the end (3 months) of the experiment. Age
and BMI were: 37.7 ± 7.5 years and 34.4 ± 3.7 for subjects included in the Dairy group and 39.8 ± 9.8 years and 33.8 ± 3.5 for
women of No Dairy group.
RESULTS: Women in the Dairy group showed a weight loss of 7.03% respect the initial weight, while in women avoiding
dairy products the weight loss was 3.21% (P < 0.01). The whole body fat loss was 10.79% and 6,0%, for Dairy and No Dairy
respectively, however the consumption of Ca from dairy foods did not affect waist circumference and abdominal-visceral fat.

No evidence of significant effect of the food treatments on the main haematological parameters related to the adipose tissue
metabolism were seen. Insulin levels did not showed significant variations. Leptin concentration in blood decreased between the
beginning and the conclusion of the trial as a consequence of fat mass decrease (P < 0.10), but without difference between the
dietary treatments. Instead the IL-6 showed a higher reduction in subjects receiving the Dairy+ diet compared to diet without
dairy products. The IL-6 levels showed a significant decrease between the beginning and the end of the experiment, apart from
the diet (1.20 vs 0.66 pg/ml; P 0.0135).

Both the adiponectin and the unesterified fatty-acid concentration were not influenced by the diet but, while adiponectin
decreased between the beginning and the end of the study, NEFA did not show significant variations along time.

1Present address: Dipartimento di Scienze per gli Alimenti, la Nutrizione e l’Ambiente, Sezione di Scienze Chimiche e Biomolecolari, Facoltà
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IL-6 was positively correlated with leptin and fat mass, confirming the relationship between fat accumulation and inflammatory
status.
CONCLUSIONS: Diets containing dairy foods have increased body weight and fat loss compared to diet lacking of milk and
derivatives. Also the blood levels of IL-6 resulted lower in Dairy diets.
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1. Introduction

In the last two decades, obesity has been subjected to a rapid growth in Europe [1], so that it can be considered a
real epidemic disease. Berghofer et al. [2], in a perspective study, analyzed epidemiologic data from 1980 to 2005,
referring to subjects between the ages from 25 to 65, and showed that in Europe the prevalence of obesity in men
ranged from 4.0% to 28.3% and in women from 6.2% to 36.5%. At the beginning of years ’80, McCarron et al. [3]
and Trevisan et al. [4] noted a relationship between Ca assumption and body weight, and Zemel et al. [5], began
various studies about the lipolitic activity of intracellular Ca in the adipose tissue. The intracellular calcium [Ca++]i
plays a key role in the adipocyte metabolism regulation, with the mediation of calcitrophic hormones: the decrease of
parathyroid hormone and vitamin D3, caused by the dietary uptake of Ca++, stimulates the rapid reduction of [Ca++]i
and this facilitates the repartition of dietary energy from lipid storage to lipid oxidation, by stimulating lipolysis and
thermogenesis and inhibiting lipogenesis [6]. It was shown that the dietary calcium can influence metabolism both
under caloric restriction, by increasing fat breakdown and accelerating fat loss and also during high energy diets, by
attenuating body fat accumulation [6, 7]. Calcium from dairy foods increases the fat oxidation rate [8] although a
similar effect between organic or inorganic Ca was also reported [9].

At present it is not clear the effect of dietary Ca on lipolysis, although several studies have been carried out in
humans, they were conducted using very high levels of Ca supplements (range 1250–2500 mg/die), or using Ca intake
lower than maintenance level.

In our work we evaluate, in pre-menopausal obese women, the effects of low-energy diets with Ca levels equal to
the requirements but coming from two different sources, that are low-fat dairy foods or mineral supplements. The
effects on body energy balance, glucose/lipid metabolism and body inflammation status were evaluated by measuring
the following parameters: body weight, body fat mass and visceral fat loss rate, adipokines (leptin, adiponectin) and
inflammatory markers, such as IL-6, insulin and C-peptide blood levels.

2. Material and methods

2.1. Subjects

The experimentation was performed at the International Center for the Assessment of Nutritional Status (ICANS,
Milano, Italy). Subjects were selected between pre-menopausal women with body mass index above cut off for obesity
(>30 kg/m2) seeking weigh loss program at ICANS from July to October 2010. Two groups of obese women were
set up according to their acceptance of dairy foods: women avoiding milk and derivatives were included in the No
Dairy Group (No Dairy), while women eating dairy foods formed the Dairy Group (Dairy). Subjects were excluded
if they had any disease causing significant nutritional status impairment (Crohn’s disease, neoplasia, end-stage renal
failure, cirrhosis, congestive heart failure, chronic infection); endocrine disease, including hyper-hypothyroidism,
diabetes mellitus, or use of hormones or medication that may affect endocrine function within the previous 2 months;
recent (within 1 months) acute illness or injury; weight loss or gain (>5 kg) in the last year; treatment with special
diets. Out of 47 eligible subjects, 7 subjects did not complete one or more of the instrumental examinations so
that the present analysis was performed on the remaining 40 subjects. At baseline, women underwent the following
evaluations: family and clinical history, food habits, life style, physical examination; body composition assessment;
resting energy expenditure evaluation; blood sample for biochemical parameter measurement. After 3 months the
clinical and nutritional assessment was repeated. The study was carried out according to the principles of the Helsinki



F. Rossi et al. / Diets containing dairy foods positively affects weight and fat loss 167

Declaration and the protocol was approved by the University of Milan Ethics Committee (Milan, Italy) and a consent
form was signed by all subjects before enrolment.

2.2. Anthropometric measurements

The body weight (BW, Kg), body height (HT, cm) and waist measurement (cm) were measured to the nearest
100 g and 0.5 cm respectively. Body mass index (BMI) was defined as the ratio of weight to height squared (kg/m−2).
The fat mass (FM) were estimated by plicometry. The skinfold thicknesses were measured in triplicate by means
of a Holtain LTD caliper [10]. Fat free mass (FFM) was performed by Human-IM DIP (DS Medigroup, Milan,
Italy), software version Human-IM Plus Release 3.0. Briefly the instrument estimates the voltage drop of an applied
alternating current at frequencies of 5, 10, 50, 100, 300 Hz. Analysis time was 10 min. Published equations were
used to calculate total body water (TBW), extracellular water (ECW), intracellular water (ICW) [11], FFM and
FM [12].

Abdominal Subcutaneous fat (SAT) and Abdominal visceral fat (VAT) were measured on fasting patients by
the same operator using a Logiq 3 Pro Ultrasonography equipped with a 3.5 MHz convex-array probe and with a
7.5 MHz linear probe (GE Healthcare, Milwaukee, WI, USA) according to a validated standardized protocol [13].
Specifically, SAT was measured as the distance between the epidermis and the external face of the rectus abdominis
muscle and VAT was measured as the distance between the anterior wall of the aorta and the posterior surface of the
rectus abdominis muscle measured at the level of the xiphoumbilical line or linea alba. The within-day intra-operator
coefficient of variation for repeated measures of VAT and SAT in our laboratory is 0.8%.

2.3. Resting energy expenditure measurement

The Resting energy expenditure (REE) was measured by indirect calorimetry with open circuit (Sensor Medics 31,
Anaheim, CA, USA). All measurements were made in a thermoneutral environment (24–26◦C) and with no external
stimulation. Approximately 30 min of respiratory gas exchange data were collected. The first 5–10 min of data were
discarded, as recommended by Isbell et al. [14]. This allowed the subjects enough time to adapt herself to the canopy
and instrument noise. The average of the last 20 min of measurements was used to determine the daily REE according
to standard abbreviated Weir equation [15]: REE (Kcal/day) = [3.941 VO2 (mL/min)+1.106 VCO2 (mL/min)] ∗1.44.

2.4. Biochemical parameters

Venous blood samples were obtained in the early morning after an overnight fast. Serum was stored as aliquots at
−80◦C.

Leptin was measured by using a commercial kit for human leptin (Linco Research Inc, Missouri, USA), based on
a competitive radio-immuno assay (RIA), using labelled leptin (125I-leptin) and anti-leptin antibodies.

Insulin was detected by using the Elisa technique.
The HOMA index was calculated using the formula: insulin (�U/m) ∗ [glucose (mmol/l)/22.5] [16].
Interleukin 6 was measured by electrochemiluminescence immunoassay (Cobas e411 Hitachi, Roche Diagnostics,

Mannheim). Interassay precision (CV) was 3.1%.
Adiponectin (mg/mL) was measured using an enzymatic immunoassay kit (R & D Systems; Wiesbaden, Germany),

interassay precision (CV) was 3.4%.
Unesterified fatty-acids were measured by colorimetric assay using an enzymatic kit (cat n◦ 11383175, Roche

Diagnostics, Germany).
Serum glucose, total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides, were determined by autoana-

lyzer (Cobas 286 Integra 400 plus, Roche Diagnostics, Mannheim, Germany).

2.5. Diets

The volunteers received two balanced hypocaloric diets (Table 2), formulated using the software WinFood 2.5
and containing 800 mg/die Ca by dairy products (Dairy) or by mineral supplements (No Dairy). Dairy products were
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introduced in at least two moments of the day: beyond the breakfast (milk or yogurt), the consumption of yogurt,
ricotta or low fat cheeses was indicated.

In both diet the recommended daily Ca intake was achieved by means of other natural Ca sources, like water and
vegetable. In order to avoid strong differences in Ca intake from water, the enrolled women were instructed to avoid
mineral water with high Ca content.

2.6. Statistics

All statistical analysis were performed using SAS 9.2 for Windows software (SAS Institute, Cary, NC, USA).
The difference between diets were evaluated using the Student’s t-test (PROC GLM). Relationships between blood
parameters were evaluated by Pearson’s correlation coefficient (PROC REG).

3. Results

3.1. Calcium effects on weight loss and body fat

The clinical trial was performed on 40 premenopausal women, 22 of which completed the experimentation, 13
belonging to the dairy products diet group and 9 to the no-dairy products ones, lasted 95 and 96 days respectively
for the two groups. The characteristics of the subjects at the time of enrolment are shown in Table 1.

Before the beginning of the diet, all subjects had a BMI higher than 30, an average waistline circumference of 103
and an average body fat percentage of 47%. After the energetic restriction period, it was observed a weight loss of
7,03% respect the initial weight in the group fed dairy products and 3,21% in the other group (Table 3). Beside, the
fat loss respect the initial body fat was 10.79% and 6,0%, respectively (Table 4).

Table 1

Anthropometric parameters of the subjects involved in the clinical trial

Dairy No Dairy P-value

N◦ of subjects 25 15

Age (years) 37.7 ± 7.5 39.8 ± 9.8 0.4460

Weight (kg) 88.6 ± 10.8 88.1 ± 9.1 0.8679

BMI 34.4 ± 3.7 33.8 ± 3.5 0.6336

Waist circumference (cm) 103.4 ± 6.7 103.2 ± 10.1 0.9343

Body fat (%) 47.4 ± 4.0 47.0 ± 3.8 0.5665

BMR (kcal/day) 1601 ± 85.3 1612 ± 73.2 0.6801

Blood parameters

Glucose (mg/dL) 89.0 ± 5.22 92.6 ± 8.88 0.4326

HOMA index 2.24 ± 1.44 2.54 ± 1.47 0.5226

Triglycerides (mg/dL) 97.1 ± 46.3 105.6 ± 47.5 0.5940

Cholesterol (mg/dL) 191.4 ± 34.5 210.6 ± 33.6 0.1020

HDL cholesterol (mg/dL) 53.9 ± 8.9 59.9 ± 15.8 0.1834

LDL cholesterol (mg/dL) 121.5 ± 40.7 130.4 ± 31.6 0.6677

Table 2

Energy, proteins and calcium intake of the two diet types

DIET kcal Proteins (g/kg BW) Ca (mg/die)

Dairy 1388 ± 193 0.86 ± 0.1 880.3 ± 22.8

No dairy 1372 ± 153 0.83 ± 0.1 815.21 ± 16.9



F. Rossi et al. / Diets containing dairy foods positively affects weight and fat loss 169

Table 3

Weight loss in obese women fed differently Ca source hypocaloric diets. The results are expressed as mean+standard error

DIET Weight loss (g/week) Global weight loss (% initial weight)

Dairy 491.1 ± 47.6 7.03 ± 0.71

No dairy 229.6 ± 50.5 3.21 ± 0.74

P 0.0019 0.0021

Table 4

Effects of isocaloric diets, with different Ca source, on the fat mass of obese women

DIET BFfinal (%) Fat loss (Kg) Fat loss

(% respect the initial one)

Dairy 38.86 ± 0.88 −4.35 ± 0.61 −10.79 ± 1.25

No dairy 43.07 ± 1.12 −2.48 ± 0.86 −6.00 ± 1.77

P 0.0080 0.0911 0.0379

BFfinal = final body fat content.

Table 5

Effect of low calories diets, containing or not dairy products, on waist circumferences and visceral-abdominal fat thickness in obese

pre-menopausal women

DIET Reduction of waist circumference Fat thickness (%)

cm % of initial value SC VAT

Dairy 4.72 ± 2.52 4.54 ± 2.40 −24.3 ± 15.5 −37.3 ± 20.8

No dairy 4.76 ± 4.35 4.24 ± 3.73 −30.7 ± 10.1 – 31.3 ± 15.3

P NS NS NS NS

SC = subcutaneous; VAT = visceral fat.

3.2. Abdominal-visceral fat

Although doth dietary treatments reduced the body fat, the consumption of low fat dairy foods did not modify the
rate of fat loss (Table 5). Neither echographic measurements nor waist circumferences resulted affect by Ca source.

3.3. Ca effects on haematological parameters

Table 6 shows the insulin, reactive C-peptide, leptin, adiponectin and free-fatty acids levels in the blood of the
patients fed or not dairy products diets, before and after the energy restriction period. The results did not evidence
any significant effect of the food treatments on the main haematological parameters related to the adipose tissue
metabolism. The initial values showed that the two groups were homogenous for all the observed parameters, the
insulin levels were into the limits both at the beginning and at the end of the experimentation and did not undergo
significant changes. Consistently with the observed fat mass decrease, the leptin and adiponectin concentration in
blood decreased between the begin and the conclusion of the trial, with any significant variations between the two
groups. Instead the IL-6 showed a higher reduction in subjects receiving the “milk diet” compared to diet without
dairy products (Table 7). The IL-6 levels showed a significant decrease between the beginning and the end of the
experiment, apart from the diet (1.20 vs 0.66 pg/ml; P < 0.05).

Both the adiponectin and the unesterified fatty-acid concentration were not influenced by the diet but, while
adiponectin decreased between the beginning and the end of the study, NEFA did not show significant time variations.
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Table 6

Effect of high/low diary product diets on haematic parameters, related to the adipose tissue metabolism

DIET Insulin (�U/mL) C-peptide (�g/L) Leptin (ng/L) Adiponectin (�g/L) FFA (mM/L)

Initial values∗

Dairy 11.79 ± 2.6 8.05 ± 1.98 40.50 ± 18.2 5.94 ± 3.43 0.45 ± 0.20

No dairy 10.89 ± 3.0 7.33 ± 2.14 43.61 ± 23.8 4.60 ± 2.03 0.43 ± 0.17

P 0.8235 0.3713 0.6236 0.1871 0.7881

Final values

Dairy 9.72 ± 1.6 9.91 ± 2.1 30.66 ± 20.3 8.41 ± 2.87 0.47 ± 0.08

No dairy 12.16 ± 2.2 12.15 ± 3.3 28.99 ± 20.9 6.80 ± 3.04 0.45 ± 0.13

P 0.3932 0.5846 0.8440 0.2060 0.6222

Variations

Dairy −2.19 ± 2.5 1.86 ± 1.8 −14.94 ± 10.1 0.65 ± 1.18 0.01 ± 0.24

No dairy 3.37 ± 3.2 3.68 ± 2.7 −10.22 ± 9.5 1.73 ± 1.46 0.01 ± 0.23

P 0.2038 0.2774 0.2374 0.0869 0.9944

P time effect 0.7782 0.1057 0.0208 0.0050 0.7467

∗comprehensive also not concluding subjects; FFA = free fatty acids.

Table 7

Blood levels (mean ± SE) of IL-6 in premenopausal obese women fed a ipo-caloric diet with different amount of dairy products

Dairy (pg/ml) No dairy (pg/ml) P

Initial value 1.32 ± 0.605 0.98 ± 0.571 0.1559

Final value 0.66 ± 0.490 0.66 ± 0.375 0.9804

� IL-6 0.667 ± 0.318 0.320 ± 0.408 0.0191

Glucose metabolism was not affected by dietary treatments, at the end of the experiment blood glucose was not
different between the two diets (89.0 mg/100 ml and 92.6 mg/100 ml for dairy and non dairy diet respectively). HOMA
index was 2.18 in diet containing dairy products and 2.26 for dietery regimen lacking of dairy foods and did not
result affected by diets.

No significant differences were observed for C-peptide levels between dietary treatments or the beginning and the
end of the research.

3.4. Relationship between IL-6 and adipose tissue

IL-6 showed a positive correlation with fat mass and leptin (Table 8), while adiponectin did not show any correlation
with antropometric or blood parameters. As expected a significant correlation between leptin and fat mass was detected
(Table 8).

The decrease in IL-6 blood level between the start and the end of the experiment and the linear correlation between
IL-6 and body mass fat confirm the already demonstrated relationship between fat accumulation and inflammatory
status, while the positive link observed between leptin and IL-6 could be due to two different reasons:

– the synthesis of leptin from adipose tissue, as for IL-6;
– the pro-inflammatory role of leptin that could act synergically with IL-6 [17].
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Table 8

Correlation between body mass fat and adipokines measured at the end of the experiment

Fat mass (kg) Leptin IL-6 Adiponectin

Fat mass (kg) ·
Leptin 0.581∗ ·
IL-6 0.700∗∗ 0.798∗∗ ·
Adiponectin 0.449 0.198 0.299 ·

∗P < 0.05; ∗∗P < 0.01.

4. Discussion

4.1. Calcium effects on weight loss and body fat

These results confirmed the hypothesis of the major effectiveness in the lipolitic action of calcium from dairy
products, and they are consistent with the results of Summerbell et al. [18], Rosell et al. [19], Pereira et al. [20] and
Lee et al. [21] who reported higher weight loss in the subjects fed high dairy Ca diets [18, 19] or diets rich in dairy
products, apart from Ca content [20]. But, while in the mentioned studies all people had a BMI lower than 30, in the
present study all women were characterised by a first level obesity.

The observed weight loss (7%) is slightly lower than that showed by Zemel [22] (above 10%), but it is comparable
the weight loss difference between the two groups: 3,8% showed in the present study and 4,5%, showed by Zemel
[22]. This could be due to the different length of the restriction period (168 vs 96 days) and to the different Ca
intake in the two experimentation. Indeed, because of ethic reasons, we did not administered low calcium diets to
the patients but followed the recommendation fixed by the Italian Society of Human Nutrition (SINU) of 800 mg Ca
per day. Recently SINU increased the requirement for Ca to 1000 mg/day. Zemel [22] compared diets from 500 to
1200 mg/die of calcium. Another methodology difference from Zemel’s work was the formulation in the present trial
of diets containing calcium from different sources, but in equal dosage. So we can effectively attribute the diverse
effects of the two diets to the presence of other milk bioactive compounds, which can act in synergy, accelerating the
weight loss speed.

Beside, as reported in some works [7, 9, 19, 22–24] and as observed in this study, dairy products rich diets promote
an higher body fat mass loss respect to diets lacking in milk products (Table 4). Considering the same protein, energy
ad calcium content of the two administered diets, the observed differences can be ascribed to the dairy products
consumption; it could be hypothesized diverse involved mechanisms: the higher bioavailability of diary calcium
respect of vegetable Ca [25], the fecal fat loss via binding to Ca [26–28], the satiety hormone regulation exercised by
milk proteins, such as whey proteins [24, 29, 30] and the synergic action of other milk molecules [31] such as CLA,
BCAA, ACE inhibitor and other bioactive peptides, micronutrients such as vitamin D or phosphorus and lactose,
that have been shown to reduce fat mass in rats [32]. Recent papers have highlighted the role of vitamin D in the
regulation of body weight. Soares et al. [6] reviewed works dealing with the role of vitamin D in the treatment of
obesity and reported consistent evidence that this molecule promotes body fat oxidation. However, in our experiment
the contribution of low fat dairy products to vitamin D intake is low; the estimated intake of calcitriol was about
5.3 IU/day, which is lower than the supplementation that significantly promoted fat oxidation and ranged from 200
IU/day [33] to more than 5000 IU/day [6]. The conjugated linoleic acid, other than in vitro anti-cancer activity,
showed also the capacity to increase the lean mass in animal models and humans [34, 35]. The branched-chain
amino acids (BCAA), in particular leucine, isoleucine and valine which are abundant in whey, are thought to play
an important role in the maintenance of lean body mass [36] and in the reduction of diet-induced obesity [37]. Also
angiotensin converting enzyme (ACE) inhibitor may be relevant to adipocyte lipid metabolism: angiotensin II up-
regulates adipocyte fatty acid synthase expression, so an ACE inhibitor can mildly attenuate obesity in both obesity
and hypertensive patients [22]. These are only some proposed molecules, which may exert a synergic role. Eller
and Reimer [38], investigating the role of different protein sources (skim milk powder, casein, whey and soy protein
isolate) on weight loss, insulin sensitivity and glucose metabolism regulation, found contradictory results: indeed,
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they showed that neither casein nor whey proteins had the same activity of skim milk powder: their data suggest that
further studies are needed that examine bioactive molecules of dairy foods.

4.2. Ca and abdominal fat loss

The absence of effect of Ca supplementation on abdominal fat loss does not agree with the results obtained by Zemel
[22] or Rosemblum et al. [39]. Both these Authors reported significant and positive effects of Ca supplementation on
the loss of abdominal-visceral fat. A possible explanation of the different results compared to our experiment, is the
different amount of Ca in the diet. While Ca intake in our subjects was equal to LARN, Rosemblum et al. [39] gave
1050 mg of Ca supplementation, while Zemel [22] compared control diet with insufficient Ca level (500 mg/day)
against diet containing 1200 mg of Ca mainly from dairy sources. Rosemblum et al. [39] used drug supplements,
while Zemel et al. [22] increased Ca intake using dairy products. In the experiment of Rosemblum et al. [39] the
reduction of VAT was not linked to a similar decrease in body weight, while our results were opposite.

4.3. Ca effects on haematological parameters

The adipocytes produce various important circulating factors, such as TNF-�, IL-6, angiotensin, PAI-1, leptin,
adiponectin and resistin, involved in different functions as the maintaining of the energetic balance and the promotion
or reduction of an inflammation status. In the present work, we also considered some of this factors: IL-6, which has
a pro-inflammatory activity [40], adiponectin, which shows an anti-inflammatory function and its secretion decreases
in obesity [41, 42] and leptin, that is a protein mainly produced by adipocytes, able to regulate appetite and energy
expenditure. In addition leptin exerts an important role as a modulator of inflammatory response [42].

The absence of modifications in these haematic parameters between the two groups may be due to the consumption
of diets fulfilling Ca requirements without excess of mineral. While Arnberg et al. [43] and Tandeter et al. [44] reported
that milk protein increased C-peptide levels in overweight subjects, we were not able to observe a similar result.
A possible explanation for this result could be the inverse relationship between Ca intake from dairy foods and
plasma C-peptide found by Wu et al. [45]. We have also to consider that, although the insulin/C-peptide molar ratio
is within physiological range, the C-peptide levels detected in our volunteers were sharply higher then ones reported
by Abdullah et al. [46] and Ateia et al. [47]. A possible explanation of these high value of C-peptide, could be the
finding of Service et al. [48], that C-peptide tend to increase with BMI and in our experiment all the subjects were
obese and therefore had high BMI. Adiponetin, leptin and IL-6 are cytokines produced by the adipose tissue, but in
contrast to leptin and IL-6, adiponectin secretion is often diminished in obesity [49]. High adiponetin concentration
was a protective factor against inflammation and type 2 diabetes. TNF-� was reported as a strong inhibitor of
adiponectin activity, so the negative correlation between adiponectin levels and obesity, might be explained by the
increased secretion of this cytokine [44]. Our result showed a significant increase in the adiponectin levels after fat
loss, in particular in the subjects fed no dairy diet, this result is consistent with the decrease of IL-6, which has a
pro-inflammatory activity.

HOMA index was not affected by consumption of dairy foods and value of this index were under the cut-off value
(2.6) proposed by Ascaso et al. [16] to define insulin resistance (IR). As a matter of fact, our volunteers were not
affected by diabetes neither impaired glucose tolerance, so the absence of IR is not a surprise. The initial normal
glucose homeostasis can explain the absence of dietary effect on blood glucose and HOMA index.

5. Conclusions

Beyond to confirm the positive effects on body weight loss and lipolysis of dietary Ca also in a dosage equal to the
recommended one, this work unequivocally showed that diets containing Ca from dairy products increased weight
loss compared to iso-energetic and iso-not dairy-Ca ones. This enhanced activity may be attributed to a number
of bioactive molecules present in milk, which can act in synergy with calcium. Nevertheless, the intake of one of
these molecules, vitamin D, in this experiment was estimated to be lower than the active dose and consequently the
enhanced activity of dairy Ca should not be related to calcitriol intake.
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Adipokines were not affected by the different calcium sources, however weight loss lead to an increase in
adiponectin synthesis and a decrease of IL-6 levels. By and large, these results confirm the importance of fat loss for
decreasing organism inflammation in obese subjects.
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