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Abstract

Milk and its products are among the most essential food diets used throughout human lifecycle. However the relatively high
saturated fat content in the milk raises issues of potential risk factor for MetS with its increasing prevalence that has become
a global burden. This review paper gives information from the recent studies on milk, dairy products and factors in milk with
evidence obtained from epidemiological, experimental, and biochemical studies which contribute in the management of
MetS. Several epidemiological evidences show that dairy products intake and physical activities play significant role in the
regulation of MetS and its related complications. Vast experimental studies highlight dairy protein (whey and casein) milkfat,
calcium, vitamin D, potassium and magnesium as major dietary component used in the management of Metabolic risk factors
though more comprehensive studies are required to give better understanding of the mechanisms under which milk, dairy

products and its components contribute to metabolic health.
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Introduction

Metabolic syndrome (MetS) is a health related condition caused
by clusters of several cardio metabolic risk conditions namely;
Hypertension, abdominal or central obesity, dyslipidemia and
hyperglycemia also considered as Type 2 diabetes mellitus
(T2DM)"™*. Metabolic disorders may later results into the
development of Cardiovascular diseases and diabetes™. People
with MetS are twice in 5-10 years more vulnerable to
developing CVD and have about 5-fold exposure to increase
development of T2DM°®. CVD are the highest cause of death in
the world with deaths about 17.5 million, 8.2 million deaths due
to cancer and 1.5 million deaths as a result of diabetes™ .
Comparing to healthy persons free from the syndrome,
individual with metabolic abnormalities are 3 times more
chances to die of stroke and 2 times likely to suffer from heart
attack and 5 times more chances of getting T2DM. It’s reported
that out of 200 million people with diabetes, about 80% of them
die as a result of CVD",

Although several epidemiologic studies show a higher
prevalence of MetS more among men than in women at a rate
of 31.4% and 27.0% depending on the ethnicity''. A study
conducted in Taiwan however indicated MetS prevalence being
high in women (56.8%), lower in men (36.3%)'?. A similar
study in Turkey (2009) highlight prevalence being high in
women (40%) and low in men 28%"°. The prevalence of MetS
in teens is estimated to be 30% to 50% and among adults
worldwide is about 20% to 30% and its increase is as a result of
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unhealthy dieting, luck of physical activities, tobacco, excessive
alcohol intake and the obesity epidemic'®. Stress and aging too
are among the causes of MetS*. However, MetS complications
may exist among all age groups, lean healthy persons and also
in individuals with good physiological conditions to those with
excessive low management of MetS and are overweight or
obese®. Metabolic syndrome is one of the major emerging health
burdens that should be encountered by individuals,
governments, states and health practitioners. It has a high rate of
morbidity, mortality and an increased economic impact on both
individuals and government during management'’. Due to the
above increased prevalence and burdens, this paper highlights
general signs of MetS, importance of milk, dairy products and
dairy components that can be used to alleviate MetS burdens.

Etiology of Mets, significance of milk, dairy
products and milk components in the
management of metabolic diseases

Etiology of MetS and its complications are scientifically
reported as not limited to single causation, but complex and
have a multi factorial roots of origin’. The main goal of
controlling MetS is to reduce the major risk factors of the
syndrome through diet therapy and lifestyle modifications that
aim at regulation of body weight, bad fat in the body and
hypertension to all people with the syndrome''. Recently, there
are significant interest however in the use of milk and dairy
products with more emphasis on milk protein, vitamin D,
magnesium in particular as factors to improve metabolic health®.
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Table-1
Cut off points for metabolic syndrome according to WHO, IDF and NCEP ATP 111*
. WHO IDF N.C EP ATP
MetS Risk factor . - . - (Combination of three
(Main criterion + two factors) (Main criterion + two factors) factors)
BMI (kg/m’) >30 - -
Abdominal obesity . .
WHR< 0. 9/0.85 Waist= 94/80 Waist> 102/88

(men/women)
Triglycerides (mmol/l) =17 >1.7 > 1.7
HDL cholesterol < 0.9/1.0 < 1.03/1.29 <1.03/1.29
(mmol/l)(men/women)
Blood pressure(mmHg) >140/90 > 130/>85 or present > 130/=85
Type 2 diabetes Present Present -
Impaired tolerance test 7.8-11.1 - -
Fasting glucose (mmol/l) =6.1 >5.6 >5.6
Urinary albumin >20pg/min or=30mg/g ) )
excretion

Overweight and Obesity

Visceral obesity and insulin resistance are the major two risk
factors for the pathophysiology of metabolic syndrome'" %, The
above two interrelated risk factors really makes it difficult to
single out which one plays the most predominant role in the
cause of MetS", However; Obesity causes insulin resistance,
due to subsequent lipid deposition in the adipose tissues
particularly visceral deposits that secretes inflammatory
cytokines resulting to both insulin resistance and reduced insulin
mediated glucose uptake leading to obesity®*'®. T2DM, CVD,
hypertension, dyslipidemia, and insulin resistance are among the
consequences of obesity™ .

Unhealthy diet, physical inactivity, hormone imbalance, adipose
tissue dysregulation, genetics, inflammation, drugs, ethnicity
and age are among the factors that contribute to MetS
pathophysiology®".

The primary goal of management of obesity is reduction in total
body weight to a BMI less than 25 kg/m® and a waist
circumference less than 102 cm for men and less than 88 cm in
women in a period of 6-12 months among overweight and
obese individual®. Consumption of milk whey protein and
casein leads to increase in satiety and also helps to reduce
appetite by inhibiting cholecystokinin from gastric secretion,
increased secretion of leucine (glucagon-like peptide) and
glucose dependent insulinotropic polypeptide'.

These compounds suppress secretion of ghrelin hence
contributing to weight control a major factor for body adipose
fat reduction and increase of insulin secretion'”?",

Calcium and vitamin D are among the bioactive milk
components widely studied for their effects on body weight and
adipose tissue reduction®. On a reduced-calorie diet'®, calcium
and vitamin D regulate weight and body fat through
modification of both lipogenesis, thermogenesis thereby
increasing lipid fecal excretion.
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A number of human studies indicate that dietary calcium
increases fecal fat excretion by forming insoluble calcium-soaps
with fatty acids in the intestine therefore decreasing fatty acid
absorption in the body hence leading to weight loss™. Results
from several studies show that participants who consumed less
calcium from milk sources gained more weight and hence had
higher body mass index (BMI) as compared to those who
consumed more calcium from dairy sources. Increasing dietary
calcium intake from about 400 - 1,000 mg/day through the
consumption of two cups of yogurt every day helped to
decreased blood pressure and an unexpected of 4.9 kg reduction
in body fat'®. Calcium and other components in milk, cheese
and yogurt have great influence in regulating body fat and
weight gain. In a study were laboratory mice were fed diets
high in calcium from either skimmed milk powder had reduced
body weight and body fat gain®'®**,

In a study that was conducted in 903 healthy individuals of 15-
16 years included 2 servings per day (1 serving=200ml of milk,
125g of yoghurt and or 28g of cheese showed a significate
reduction in body fat and weight loss>'"*. Studies also
conducted in 34 over weight men and women showed that
intake of 600ml of skimmed milk at breakfast had a strong
satiety effect than isocaloric intake of juice®. A number of
meta-analysis studies” reviewed the effect of over 29
randomised trials with the majority of the participates
confirming the positive significant use of dairy products in the
hypocaloric diets used in weight reduction but there is also need
of energy restriction diet for beneficial results, therefore this
gives less information to use milk only as precaution for
slimming.

Results from an observational study regarding high fat dairy
foods, obesity, and CVD found no evidence that dairy fat or
high-fat dairy foods resulted into obesity or increased risk of
cardiovascular disease. Results also showed that consuming
high-fat dairy foods within dietary limits helped to reduce
obesity”®. The same study further suggested that in contrast to
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the present scientific information and dietary guidelines
recommending the intake of reduced fat milk and dairy
products, there is yet no enough clear evidence to avoid dairy
fat. The suggestions to consider milk and dairy as complex
foods with effects on health could not be a reason enough to
avoid consumption of dairy products considering only one
single nutrient (saturated fat) and its isolated biomarkers of
disease risk such as blood lipids. However, it is better to
consider reduced-fat milk and dairy products.

Hypertension

High systolic or diastolic blood pressure above 140/90 mm Hg
is another criterion for metabolic syndrome''. Whey proteins
contains ACE-inhibiting peptides (lactokinins,)*" has potential
effects on blood pressure”. Hydrolyzed whey protein is
fundamental in the inhibit of ACE in vitro, leading to the
repeated inhibition of angiotens in II hormone™. Whey protein
doesn’t only help in blood pressure management, it also helps in
the regulation of fatty acid synthase expression that later
resulted into adipocyte lipogenesis’. In a study were
overweight and obese individuals consumed 54g/day of whey
protein for a period of 12 weeks showed a significant reduction
in both systolic and diastolic blood pressure’. Lean proteins,
low-fat dairy products and reduced saturated fat diet rich in
fruits and vegetables in take helped to reduce blood pressure in
African Americans. Milk potassium and calcium alongside other
dairy product nutrients helps to stabilize and maintain healthy
blood pressure™'®*. A daily consumption of 1,000-1500 mg of
calcium is sufficiently suggested to lower blood pressure
especially to individuals who are responsive'’.

Magnesium is fundamental in the reduction of elevated blood
pressure since it helps in relaxing the muscles that control blood
vessels, ensuring free flow of blood and it also equalizes
potassium and sodium level in the blood™.

Seven different studies of about 45000 participants, among
which 11500 were hypertensive, 70% of them reported
significant inverse relationship between hypertension and low
fat dairy intake. Another study carried out among 335
Australian children who were subjected to milk consumption at
an early age of 18 months had low blood pressure values at 8
years particularly in those who consumed at least 2
servings/day".

According to the DASH trials, it recommended that a daily
consumption of a diet consisting three servings of low-fat dairy
foods, about 8-10 servings of fruits and vegetables per day and a
low intake of low diets with saturated fat significantly reduced
blood pressure among adults in a period of two weeks™"'.

A study among individuals who followed blood pressure
lowering lifestyle such as weight loss physical activities and
minimizing alcohol consumption experienced the greatest
numerical decreases in blood pressure'®.
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Results from the Oslo health observational study indicated that
frequent intake of cheese significantly reduced diastolic blood
pressure, serum triglycerides and waist circumference, and
increased HDL cholesterol production positively. Furthermore a
similar study carried out among French participants showed that
frequency of cheese intake also reduced triglyceride levels and
waist circumference over 9 years. There is need for more studies
to confirm these results’.

Elevated Fasting Glucose

Diabetes with high fasting plasma glucose (FPG) between 100
mg/dL and 126 mg/dL or greater leads to T2DM, premature
death, disability, and increased risk of CVDs. Physical
inactivity, insulin resistance, overweight and obesity are among
the risk factors’.

Several studies suggest the possibilities of dairy products in
diabetes etiology though some studies suggest controversial
research evidences of some types of dairy products have
association with risk factors of T2DM™. Milk consumption
plays a role in decreasing risk of insulin resistance syndrome'.
Results from three meta-analyses of epidemiological studies
indicated that consumption of milk and dairy products helps in
lowering the risks of T2DM though the mechanism is not
perfectly clear™””*”. However its suggested that whey and casein
milk proteins stimulate the release of insulin that has a potential
to regulate body tissue glucose and also helps to suppress
postprandial blood glucose excursions®.

Study carried out in T2DM individuals confirmed that intake of
18 g of whey protein as part of breakfast or lunch lead to greater
in sulinotropic responses by circulating levels of the gut peptide
glucose dependent insulinotropic polypeptide (GIP), and it also
suppresses postprandial glycaemia more than lactose and a non
isoenergetic non-dairy protein®. Intake of 55 g of whey protein
before lunch suppresses postprandial glucose in T2DM
individuals by stimulating much insulinotropic and gut peptide
(GIP and cholecystokinin, CCK) responses™.

A study carried out in more than 3,000 adults for a period of 10
years indicated that participants who were overweight but
consumed dairy products more than 35 times per week suffered
72% less incidences of insulin resistance syndrome than those
who consumed dairy products less than 10 times per week
'® Another study carried out in 37185 women also reported an
inverse correlation of milk and dairy consumption as a risk of
diabetes. This relation was high in skimmed milk products at
4% risk reduction for 1 additional serving per day. These effects
are attributed to milk protein and Fat acid (trans palmitoleic
acid) that trigger increase of insulinemic response, decrease
glycemic fluctuations in the body and increase secretion of GIP
and GIP-1"".

In addition, a cohort study conducted among 16,835 healthy
individuals and 12,403 diabetic participants by European
Prospective Investigation into Cancer and Nutrition (EPIC)
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results confirmed the inverse effect of cheese and fermented
dairy products consumption with reduced incidences of
diabetes. In this study still, participants who consumed 55 g of
cheese and yoghurt per day was associated with a 12% reduced
incidence of T2DM™.

Three prospective cohorts studies that were conducted in the US
indicated that intakes of total dairy products was not
significantly associated with the risk of T2DM but it highlighted
that high consumption of low-fat fermented dairy products such
as yoghurt significantly reduced the risk of T2DM*-
However, there is need for more studies to establish
mechanisms under which yogurt consumption can control both
insulin resistance and obesity.

Dyslipidemia

Dyslipidemia is a risk factor of MetS caused by elevated
triglycerides i.e.; elevated low-density lipoprotein cholesterol
(LDL-C) and low-high density lipoprotein cholesterol (HDL-C).
People with high triglycerides of 200 mg/dL or more, with a
non-HDL-C of 130 mg/dL or more and a low 40mg/dL or less
of HDL-C are considered to be at a high risk of MetS and
should be admitted for treatment with aim of reducing LDL-C
levels to less than 70 mg/dL'"***.

Though there is a questionable association of saturated fat with
a risk of CVD risk™. Evidences show that consumption of three
or more servings of dairy food per day helps in the reduction
risk of CVD and T2DM*** Even if there are some concerns
that consuming more dairy products means consuming more
saturated Fat and cholesterol. Studies do not clearly indicate a
positive correlation between dairy products and heart disease™.

It’s genetically proved that different individuals appear to have
different response to dietary fat. Epidemiological studies*”*!
suggest that intake of full-fat dairy products and saturated fat
increase some MetS risk biomarkers. Several studies show
reduced risk of MetS in individuals consuming low-fat dairy
products and either or no association or insignificant increase in
risk of MetS with full-fat dairy consumption'.

Studies show that milk fat increases HDL-C, hence maintaining
a HDL-C:TC ratio which is helps in the reduction of CVD
risks*™*°. This because Stearic and Palmitic acids found in
milkfat occupy the sn-2 position of triglycerides (TG). This
unique position of saturated fatty acids in milkfat affects
postprandial metabolism hence prevention of
hypercholesterolemia and elevated serum TG which would
however lead to MetS risks*. Milkfat is composed of over 25%
mono unsaturated fatty acid (MUFA) oleic acid (cis 9-18:1)°".
Intake of milk fat MUFA helps to protect against MetS risk
factors .

The American Heart Association recommends intake of fat-free
cheese or cheese made of at least 1% fat and other low-fat dairy
products and to lower cholesterol intake, reduce saturated fat
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intake to not more than 5—6% of total calories. In a study were
participants consumed about 14g/day of saturated fat from
cheese for a period of 8 weeks of results indicated no increases
in total or LDL cholesterol’.

Due to high levels of calcium in cheese, higher intake of cheese
lowers triglyceride levels and waist circumference™ 2. The
Oslo Health studies provide evidence that increased frequency
of cheese consumption in adults resulted in a lower risk of
MetS. Other trials have show beneficial or neutral effects of
dairy foods on MetS risks such as blood pressure, triglyceride
levels, fasting glucose and waist circumference®. Study
carried in 5344 men and 6150 women subjected to consumption
of all types of cheese and soft drinks showed that frequency of
cheese intake lowered the risk of MetS compared to soft
drinks®.

A number of recent reviews on dairy food intake and risk of
cardiovascular disease briefly summarizes that consumption of
dairy foods regardless of the fat content has not shown increased
risks of CVD and, or that intake of high fat dairy products
contributes to risk of CVD. It is also concluded that dairy intake
helps in reduction of overall CVD risk™.

Conclusion

It is no doubt that there is a high prevalence of MetS in the
world leading to complications like diabetes, hypertension,
obesity and CVDs among others. Excess intake of saturated fats,
caloric imbalance, physical inactivity, alcohol and cigarette use
being the highest risk factor for the etiology of the MetS
burdens. Many studies suggest that intake of dairy foods is
reduces risks of metabolic syndrome and the emphasis is
attributed to calcium, Vitamin D, magnesium, potassium, milk
fat, whey and casein milk proteins that are rich in yoghurt,
cheese among other dairy products. Lifestyle interventions such
as increasing physical activities, weight reduction, controlled
alcohol use and to stop Smoking are one of the possible
suggestions for prevention and control of MetS complications.

There is need for further more studies to detail the importance
of milk and components in dairy products in human metabolic
health and give specific recommendations in the diets aiming in
the management of MetS complications without significant
contraindications.

Reference

1. Park S., Ham J.O. and Lee B.K. (2015). Effects of total
vitamin A, vitamin C, and fruit intake on risk for metabolic
syndrome in Korean women and men. Nutrition., 31(1),
111-118.

2. Mohamed S. (2014). Functional foods against metabolic
syndrome  (obesity, diabetes, hypertension and
dyslipidemia) and cardiovasular disease. Trends in Food
Science & Technology, 35(2), 114-128.



Research Journal of Agriculture and Forestry Sciences

E- ISSN 2320-6063

Vol. 4(9), 14-20, September (2016)

3.

10.

11.

12.

13.

14.

Mohammadi S.G., Mirimiran P., Bahadoran Z., Mehrabi Y.
and Azizi F. (2015). The Association of Dairy Intake With
Metabolic Syndrome and Its Components in Adolescents:
Tehran Lipid and Glucose Study. International journal of
endocrinology and metabolism, 13(3), €25201.

Abdalla S.M., Almansour M.A., Mohamed E.Y., Medani
T.K. and Sami W. (2014). The Metabolic Syndrome:
Management and inclusion into clinical practice. Global
Journal of Medicine and Public Health, 3(2), 1-10.

Hgstmark A.T. and Haug A. (2012). Does cheese intake
blunt the association between soft drink intake and risk of
the metabolic syndrome? Results from the cross-sectional
Oslo Health Study. BMJ open., 2(6), 001476.

McGregor R.A. and Poppitt S.D. (2013). Milk protein for
improved metabolic health: a review of the evidence.
Nutrition & metabolism., 10(1), 1.

Nilsen R., Hgstmark A.T., Haug A. and Skeie S. (2015).
Effect of a high intake of cheese on cholesterol and
metabolic syndrome: results of a randomized trial. Food &
nutrition research, 59.

Patterson E., Larsson S.C., Wolk A. and Akesson A.
(2013). Association between dairy food consumption and
risk of myocardial infarction in women differs by type of
dairy food. The Journal of nutrition., 143(1), 74-79.

Alwan A. (2011). Global status report on noncommunicable
diseases 2010. World Health Organization.

Go A.S., Mozaffarian D., Roger V.L., Benjamin E.J. and
Berry J.D. (2013). Executive summary. Heart Disease and
Stroke Statistic, A report from the American Heart
Association., 127(1), 143-152.

Hollon S.D., Jarrett R.B.J., Nierenberg A.A., Thase
M.E. Trivedi M., Rush A.J. and Trivedi M. (2006).
Psychotherapy and medication in the treatment of adult and
geriatric depression: which monotherapy or combined
treatment?. Journal of Clinical Psychiatry, 66(4), 455-468.

Lin C.H., Chang S.L, Heitkemper M.M., Hug Y.J., Lee
M.S., Tzeng W.C. and Chiang L.C. (2016). Effects of
telephone-based motivational interviewing in lifestyle
modification program on reducing metabolic risks in
middle-aged and older women with metabolic syndrome: A
randomized controlled trial. International Journal of
Nursing Studies., 60, 12-23.

Arslan M., Atmaca A., Ayvaz G., Baskal N., Beyhan Z. and
Bolu E. (2009). Metabolik Sendrom Kilavuzu. Tiirkiye
endocrinology they Metabolizm Dernegi, Ankara.

Ricci-Cabello 1., Herrera M.O. and Artacho R. (2012).
Possible role of milk-derived bioactive peptides in the
treatment and prevention of metabolic syndrome. Nutrition
reviews, 70(4), 241-255.

International Science Community Association

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Res. J. Agriculture and Forestry Sci.

Thielecke F. and Boschmann M. (2009). The potential role
of green tea catechins in the prevention of the metabolic
syndrome-a review. Phytochemistry, 70(1), 11-24.

Wooten W.J. and Price W. (2004). Consensus report of the
National Medical Association. The role of dairy and dairy
nutrients in the diet of African Americans. Journal of the
National Medical Association, 96(12 Suppl), 5S.

Abreu S., Santos R., Moreira C., Vale S., Santos P.C.,
Soares-Miranda L., Marques A.IL., Mota J. and Moreira P.
(2012). Association between dairy product intake and
abdominal obesity in Azorean adolescents. European
Jjournal of clinical nutrition., 66(7), 830-835.

Sousa G.T.D., Lira F.S., Rose J.C.,, De Oliveira E.P.,
Oyama L.M., Santos R.V. and Pimentel G. ( 2012). Dietary
whey protein lessens several risk factors for metabolic
diseases: a review. Lipids Health Dis., 11(1), 67.

Visioli F. and Strata A. (2014). Milk, dairy products, and
their functional effects in humans: a narrative review of
recent evidence. Advances in Nutrition: An International
Review Journal., 5(2), 131-143.

Paddon-Jones D. and Leidy H. (2014). Dietary protein and
muscle in older persons. Current opinion in clinical
nutrition and metabolic care., 17(1), 5.

Sanchez D., Kassan M., Contreras M.D.M., Carron R.,
Recio I., Montero M. and Sevilla M.A. (2011). Long-term
intake of a milk casein hydrolysate attenuates the
development of hypertension and involves cardiovascular
benefits. Pharmacological Research., 63(5), 398-404.

Crichton G. and Elias M.F. (2014). Dairy food intake and
cardiovascular health: the Maine-Syracuse study. Advances
in Dairy Research., 2, 112.

Patel A.M., Adeseun G.A. and Goldfarb S. (2013).
Calcium-alkali syndrome in the modern era. Nutrients,.
5(12), 4880-4893.

Scholz-Ahrens K.E. and Schrezenmeir J.(2006). Milk
minerals and the metabolic syndrome. International dairy
Journal., 16(11), 1399-1407.

Akhavan T., Luhovyy B.L., Brown P.H., Cho C.E. and
Anderson G.H. (2010). Effect of premeal consumption of
whey protein and its hydrolysate on food intake and
postmeal glycemia and insulin responses in young adults.
The American journal of clinical nutrition., 91(4), 966-975.

Dove E.R., Hodgoson J.M., Puddey L.B., Beilin L.J., Lee
Y.P. and Mori T.A. (2009). Skim milk compared with a
fruit drink acutely reduces appetite and energy intake in
overweight men and women. The American journal of
clinical nutrition., 90(1), 70-75.

Chen M., Pan A., Malik V.S. and Hu F.B. (2012). Effects
of dairy intake on body weight and fat: a meta-analysis of
randomized controlled trials. The American journal of
clinical nutrition, 96(4), 735-747.



Research Journal of Agriculture and Forestry Sciences

E- ISSN 2320-6063

Vol. 4(9), 14-20, September (2016)

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

Kratz M., Baars T. and Guyenet S. (2013). The relationship
between high-fat dairy consumption and obesity,
cardiovascular, and metabolic disease. European journal of
nutrition, 52(1), 1-24.

Zemel M.B. (2005). The role of dairy foods in weight
management. Journal of the American College of
Nutrition., 24(sup6), 537S-5468S.

Rice B.H., Cifelli C.J., Pikosky M.A. and Miller G.D.
(2011). Dairy components and risk factors for
cardiometabolic ~ syndrome: recent evidence and
opportunities for future research. Advances in Nutrition: An
International Review Journal., 2(5), 396-407.

Fluegel S.M., Shultz T.D., Powers J.R., Clark S., Leiker
C.B., Wright B.R., Freson T.S., Fluegel H.A., Minch J.D.,
Schwarzkopf L.K., Miller A.J. and Filippo M.M. (2011).
Whey  beverages decrease  blood  pressure in
prehypertensive and hypertensive young men and women.
International Dairy Journal., 20(11), 753-760.

Fumeron F., Lamri A., Khalil C.A., Jaziri R., Porchay-
Balderelli I. and Lantieri O. (2011). Dairy consumption and
the incidence of hyperglycemia and the metabolic
syndrome results from a French prospective study, Data
from the Epidemiological Study on the Insulin Resistance
Syndrome (DESIR). Diabetes care., 34(4), 813-817.

Fox P.F. and McSweeney P.L. (1998). Dairy chemistry and
biochemistry. Springer, USA.

Wycherley T.P., Moran L.J., Clifton P.M., Noakes M. and
Brinkworth G.D. (2012). Effects of energy-restricted high-
protein, low-fat compared with standard-protein, low-fat
diets: a meta-analysis of randomized controlled trials. The
American journal of clinical nutrition., 1, 044321.

Halpern A., Mancini M.C., Magalhaes M.E.C., Fisberg M.,
Radominski R., Bertolami M.C. and Nery M. (2010).
Metabolic syndrome, dyslipidemia, hypertension and type 2
diabetes in youth: from diagnosis to treatment. Diabetology
& metabolic syndrome., 2(1), 1.

Forouhi N.G. (2015). Association between consumption of
dairy products and incident type 2 diabetes—insights from
the European Prospective Investigation into Cancer study.
Nutrition reviews., 73(suppl 1), 15-22.

O’Connor L.M., Lentjes M.A., Luben R.N., Khaw K.T.,
Wareham N.J. and Forouhi N.G. (2014). Dietary dairy
product intake and incident type 2 diabetes: a prospective
study using dietary data from a 7-day food diary.
Diabetologia., 57(5), 909-917.

Frid A.H., Nilsson M., Holst J.J. and Bjorck. (2005). Effect
of whey on blood glucose and insulin responses to
composite breakfast and lunch meals in type 2 diabetic

subjects. The American journal of clinical nutrition., 82(1),
69-75.

International Science Community Association

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Res. J. Agriculture and Forestry Sci.

Ma J., Stevens J.E., Cukier K., Maddox A.F., Wishart J.M.,
Jones K.L. and Rayner C.K. (2009). Effects of a protein
preload on gastric emptying, glycemia, and gut hormones
after a carbohydrate meal in diet-controlled type 2 diabetes.
Diabetes Care., 32(9), 1600-1602.

Sluijs L., Forouhi N.G., Beulens J.W., Vander Schouw Y.T.,
Agnoli C., Arriola L. and Clavel-Chapelon F. (2012). The
amount and type of dairy product intake and incident type 2
diabetes: results from the EPIC-InterAct Study. The
American journal of clinical nutrition., 96(2), 382-390.

Chen M., Sun Q., Giovannucci E., Mozaffarian D., Manson
J.E., Willett W.C. and Hu F.B. (2014). Dairy consumption
and risk of type 2 diabetes: 3 cohorts of US adults and an
updated meta-analysis. BMC medicine., 12(1), 1.

Health U.D.O. and Services H. (2005). Your guide to
lowering your cholesterol with TLC. NIH Publication., (06-
5235).

Lillo N., Palomo-Velez G., Fuentes E. and Palomo I.
(2015). Role of physical activity in cardiovascular disease
prevention in older adults. Sport Sciences for Health.,
11(3), 227-233.

Di Angelantonio E., Chowdhury R., Forouhi N.G. and
Danesh J. (2014). Association of dietary, circulating, and
supplement fatty acids with coronary risk: a systematic

review and meta-analysis. Annals of internal medicine.,
160(6), 398-406.

Grundy S.M., Cleemen J.I., Daniels S.R., Donato K.A.,
Eckel R.H., Franklin B.A. and Spertus J.A. (2005).
Diagnosis and management of the metabolic syndrome an
American Heart Association/National Heart, Lung, and
Blood Institute scientific statement. Circulation., 112(17),
2735-2752.

Elwood P.C., Pickering J.E., Givens D.I. and Gallacher J.E.
(2010). The consumption of milk and dairy foods and the
incidence of vascular disease and diabetes: an overview of
the evidence. Lipids., 45(10), 925-939.

Chardigny J.M., Destaillats F., Malpuech-Brugere C.,
Moulin J., Bauman D.E., Lock A.L. and Combe N. (2008).
Do trans fatty acids from industrially produced sources and
from natural sources have the same effect on cardiovascular
disease risk factors in healthy subjects? Results of the trans
Fatty Acids Collaboration (TRANSFACT) study. The
American Journal of Clinical Nutrition., 87(3), 558-566.

Gebhardt S., Lemar L., Haytowitz D., Pehrsson P., Nickle
M., Showell B. and Holden J.M. (2008). USDA national
nutrient database for standard reference. release 21.
Nutrientdata.

German J.B., Gibson R.A., Krauss R.M., Nestel P.,
Lamarche B., Van Staveren W.A. and Destaillats F.
(2009). A reappraisal of the impact of dairy foods and milk
fat on cardiovascular disease risk. European journal of
nutrition., 48(4), 191-203.



Research Journal of Agriculture and Forestry Sciences

E- ISSN 2320-6063

Vol. 4(9), 14-20, September (2016)

50.

51.

52.

53.

Borrud L., Chiappa M.M., Burt V.L., Gahche J., Zipf G.,
Johnson C.L. and Dohrmann S.M. (2014). National health
and nutrition examination survey. National youth fitness
survey plan, operations, and analysis, 2012. Vital and
health statistics, Series 2, Data evaluation and methods
research (163), 1-24.

Gillingham L.G., S. Harris-Janz. and Jones P.J. (2011).
Dietary monounsaturated fatty acids are protective against
metabolic syndrome and cardiovascular disease risk factors.
Lipids., 46(3), 209-228.

Pfeuffer M. and Schrezenmeir J. (2007). Milk and the
metabolic syndrome. Obesity reviews., 8(2), 109-118.

Buse J.B., Ginsberg H.N., Bakris G.L., Clark N.G., Coasta
F., Eckel R. and Pignone M.P. (2007). Primary prevention
of cardiovascular diseases in people with diabetes mellitus
a scientific statement from the American Heart Association

International Science Community Association

54.

55.

56.

Res. J. Agriculture and Forestry Sci.

and the American Diabetes Association. Diabetes care.,
30(1), 162-172.

Franz M.J., Bantle J.P., Beebe C.A. and Brunzell J.D. et. al.
(2004). Nutrition principles and recommendations in
diabetes. Diabetes Care., 27(Suppl 1), 536-546.

Josse A.R., Atkinson S.A., Tarnopolsky M.A. and Phillips
S.M. (2011). Increased consumption of dairy foods and
protein during diet-and exercise-induced weight loss
promotes fat mass loss and lean mass gain in overweight
and obese premenopausal women. The Journal of
Nutrition., 141(9), 1626-1634.

Froberg K. and Andersen L.B. (2005). Mini review:
physical activity and fitness and its relations to
cardiovascular disease risk factors in children. International
Journal of Obesity., 29, S34-S39.



