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Abstract

On the basis of own studies and literature data, the most common alternatives to healthy diets and
the subsequent health risk effects are discussed. The experimental studies presented show that in reduced
or irregular eating patterns the deficiency of nutrients or their irregular intake activates the systems of ab-
sorption of energetic components of food at the expense of the absorption of the structure ones. This can
explain the so-called ”yo-yo effect” when normal eating habits are resumed. The authors also discuss the
“phenomenon of satiety”, characterised by suppression of the systems for hydrolysis and transport of a
given nutrient during a period of intensive and prolonged intake. At the same time a deficient intake of a
nutrient stimulates the systems for its absorption. On account of this, eating regimens are discussed, where
the intake of one nutrient is increased at the expense of another Such types of diets can cause serious met-
abolic disorders with harmful health consequences. Different options of vegetarian diets are analysed with
emphasis on the risk health effects of the diets with permanent exclusion of animal products. The scientific
view on “split diet” is discussed and some principles of its use are explained.
Key words: alternative diets, risk, nutrient

Pesrome

Ha 6a3ara Ha cOOCTBEHM IPOYUYBaHUs U INTEPATyPHU JaHHHU, C€ 00CHKAAT Hall-ueCTUTE AJITEPHATUBHU
Ha 37paBOCIIOBHOTO XpaHEHE JUETH U PUCKOBETE 3a 3APAaBETO OT TAXHOTO mpuiarase. Ilpencrassar ce
COOCTBEHU €KCIEPUMEHTAJIHH HM3CIIEIBAHUS, MAPKUPAIIHM Y€ TPU PEIYyLUPAHOTO M HEPEIOBHO XpaHEHE,
JeUIUTBT HA HYTPUEHTH WIM HEPUTMUYHOTO MM IIpUEMaHe, aKTHBMpa CHUCTEMMTE, YCBOSBAILU
CHeprUiHUTE CBhCTAaBKM OT XpaHaTa 3a CMETKa Ha IacTuyHHUTe. ToBa OOsICHsBAa Taka HapeyeHHs ,,Ho
o edekT™ cren mpeMrHaBaHEe KbM OOMYAaHOTO XpaHeHe. OOCHKIa ce W PETUCTPUPAHUSIT OT aBTOPHUTE
,»(PEHOMEH Ha HACHUIAHE*, XapaKTepu3upall ce ¢ MOTHCKaHE Ha CUCTEMHUTE, pealu3upaly XUApoiau3ara
U TpaHCIOpTa Ha JaJicH HYTPUEHT, IPUEMaH UHTEH3UBHO 3a MO-NPOABIDKUTENHO BpeMe. ChIIeBpEMEHHO
Jne(UUUTHT Ha HAKOM HYyTPUEHT, 00paTHO, CTUMYJIMpPA CUCTEMHUTE, CBbP3aHU C HETOBOTO ycBosiBaHe. [1o To31n
MOBOJI C€ 00CHXK/IAT PEKUMHUTE Ha XpaHEHE, IPU KOUTO € MOBUILEH MPUEMbT Ha €IMH HYTPUEHT 3a CMETKa
Ha pyrT. ToBa BOIM JI0 CHIIECTBEHN METAOOINTHH HAPYIICHHS ChC CEPUO3HH HEOIArONPUATHH MOCIEANIN
3a 3/paBeTo. AHANIM3UpAT C€ Pa3IMYHUTE BAPUAHTH HA BETETAPUAHCTBOTO, KAaTO C€ AKLEHTUPA BbPXY
PHCKOBETE 3a 3/[paBETO OT IEPMAHEHTHOTO MPHJIaraHe Ha XPaHUTEIIHU PEXKUMU C HAITBJIHO U3KJIIOYBAaHE Ha
KUBOTHHCKHTE NPoayKTU. OT mpodecruoHaNHa IIeHa TOUYKa Ce pasIekaa U Taka HApeYeHOTO ,,pa3/ieTHO
XpaHeHe", KaTo ce 000CHOBABAT U HAKOU MPHUHIIUIIY ITPU HETOBOTO MpHUiIaraHe.

Introduction 1. The energy intake should be equal to energy
The main principles of a healthy diet concern expenditure (EE) to keep energy balance

the adequate and regular food intake, the balance 2. A diet should be balanced in terms of the ma-

and diversity of the food. They are: cronutrient content. That means that proteins

should be 10-15 E %, fats — 15-30 E% and
carbohydrates — 50-55 E%

* Corresponding author: 'E-mail: rosical 702@yahoo.com

? Medical University — Sofia 3. A diet should be varied in terms of the food
* The paper was presented at the FOOD-3 Conference, .
2017, Sofia, Bulgaria products consumed during one week.
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Fig. 1. Food pyramid for adults with
low physical activity (PA)

There are different types of Food pyramids
and plates which give advice about the variety and
quantity of food intake. The first pyramid (Fig.1)
shows the recommended food intake for people
with low physical activity who have lower EE —
they have to eat more low-calorie food such as fruit,
vegetables, low-fat milk and dairy products, low-
fat meat and fish, on the other hand they ought to
eat less grain products, potatoes, rice, pasta, which
are rich in energy, and different foods rich in fats.

The second pyramid (Fig. 2) represents the
recommended food intake for adolescents and
adults with moderate and high physical activity.
They should adhere to both groups of cereals, rice
and potatoes together with vegetables and fruits.
They need more energy because of the increased
energy demands. Of course they need essential pro-
tein from meat, fish, eggs and dairy products be-
cause of the prevalence of anabolic processes.

4. Every human should eat regularly during the
day — from 3 to 5 times per day with 3 main
meals and 2 snacks

Materials and methods:

An alternative diet is a diet which significant-
ly differs from the principles of the healthy diet.
The most popular alternative diets are:

1. Hypocaloric (reducing) diet

2. Intermittent fasting
3. Vegetarian diet

4. Raw food diet

5. Imbalanced diet

6. Split diet
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Fig. 2. Food pyramid for adolescents and
adults with high PA

Results and Discussion:

The hypocaloric diet is a diet when the ener-
gy intake is constantly less than the energy expen-
diture. The energy intake may even be reduced to
starving when there is less than 500 kkal per day.
The most frequent reason for such deficient ener-
gy intake is the attempt to reduce overweight. The
carbohydrates and fats are limited essentially and
when people starve for more than 10 days substan-
tial disturbances appear in the metabolism, which
leads to pathological processes in the body. When
the starvation is more than 72 hours, the glycogen
levels fall and glucose is derived from gluconeo-
genesis. Since fatty acids cannot be converted into
glucose, this process in the liver depends on the
continuing supply of precursor amino acids from
the muscles — decreased muscle mass. This patho-
physiological mechanism of negative nitrogen bal-
ance leads to a decline in the metabolic rate and
in the absence of glucose the brain starts utilizing
ketones as fuel (Soeters et al, 2004).

When different macro- and micronutrient de-
ficiencies are found in the human body, the state is
called malnutrition. When the patient is malnour-
ished disturbances appear in the mental, muscle,
cardio-vascular, renal, respiratory, gastrointestinal
function, in the thermoregulation and the immune
system. Specific deficiencies in the vitamin B group
(vitamin B12 and thiamine), calcium, and magne-
sium can lead to anxiety and depression, which
can recover with refeeding. The fast loss of body
weight is proportional to decreased heart volume,
which leads to circulatory failure. Some mineral
and electrolyte disorders can cause cardiac arrhyth-
mias. The low food intake decreases the gastric,
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Fig. 4. Cognitive impairment in
malnourished patients

biliary and pancreatic secretion, which contributes
to malabsorption. The enterocytes and colonocytes
which have a rapid turnover during an adequate
diet, during malnutrition can be depleted (Baren-
dregt et al, 2004).

The protein and iron intake is also dimin-
ished and this leads to anaemia. Also, the endocrine
function is disturbed, especially the thyroidal, su-
prarenal and pituitary glands. In a study by Popo-
va et al, 92 malnourished patients at the Clinic of
Metabolic and Endocrine diseases were analysed
(Popova and Popova, 2016). Their diagnoses were
Anorexia nervosa (19 patients), secondary anorex-
ia with anxiety-depressive syndrome (38 patients)
and gastro-intestinal diseases (35 patients). The
analysis showed that their energy intake was about
72% less than their daily requirements according
to Ordinance 23/2005. The anthropometric meas-
urements showed that 69 % of the whole group had
less fat mass than normal. The others had normal
weight with significant reduction of their weight
over the last 3 months. From the functional exams
— 62% had impaired cognitive function (Fig. 4) ,
40,2% - restricted pulmonary ventilation, 54,3% -
decreased muscle function (Fig. 3). These disorders
are connected with the lack of essential nutrients —
essential amino acids, PUFA, vitamin D etc.

When determining the Basal metabolic rate
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(BMR) - 34% of the patients had reduced BMR and
the others had normal BMR but the nutrient utilisa-
tion was unbalanced. 17 % had initial cardiac fail-
ure and 74% had reduced bone density.

After inclusion of appropriate diet and mon-
itoring of the patients for 2 years, the conclusion
was that the patients with anorexia nervosa and sec-
ondary anorexia with anxiety-depressive syndrome
improved their anthropometric and functional pa-
rameters.

Other experimental studies demonstrate that
animals without food intake for different periods of
time absorb more glucose after refeeding compared
to regularly fed animals. (Fig. 5).

That explains the so-called “yo-yo effect” af-
ter a normal diet is resumed.

The intermittent diet can be described as a
kind of hypocaloric diet — this is very rare food in-
take, for example once per day, or 3-4 times per
week. Another experimental study proves the un-
healthy effect of this alternative diet. Animals that
consume food regularly were compared with ani-
mals that take the same quantity of food but in one
meal (Fig. 6).

Glucose absorption again was increased in
the second group. The conclusion is that both the
hypocaloric and intermittent diets increase energy
absorption of diminished food intake.
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Fig. 6. Glucose absorption

Vegetarianism is divided into Vegans, who
are strict vegetarians who consume just plant food,
and vegetarians who are several types:

» Lacto vegetarians — they consume plant
foods as well as milk and dairy products

»  Ovo-lacto vegetarians — they avoid fish
and meat

» Pesco vegetarians — they avoid only milk

» Pseudo vegetarians — they avoid only red
meat.

Vegans have serious health risks. The an-
imal protein which contains essential amino ac-
ids is missing. The deficit of lysine, methionine,
tryptophan and histidine is vital. This reflects on
the immune system, enzymes and hormones. The
liver can be damaged by intoxication. The human
body is vulnerable without essential protein espe-
cially to the adverse effect of the chemical factors
of the environment. The most serious deficit is vit
B, ,, which causes megaloblastic anaemia. There are
studies that prove the relation between vit B , and
homocysteine — the lack or decreased vit B , leads
to increased levels of homocysteine, which causes
adverse effects on the central nervous system and
a higher risk of cardio-vascular diseases (CVD)
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(Obersby et al, 2013). Vegetarians have a higher risk
also of diminished bone density because of reduced
or lack of Ca and vit D intake. These nutrients are
mainly present in food of animal origin — milk and
dairy products, meat, fish. The lack of fish in the
diet leads to a low content of the essential omega-3
fatty acids, which increases the risk of thrombogen-
esis, CVD, mental disorders and ophthalmopathy.

There are also positive effects of the vegan
diet, which is due to the low intake of saturated fat-
ty acids and cholesterol, high intake of fibres from
the plant foods, and generally the statistics shows
that vegetarians live healthier life than omnivores
because they abstain from drinking alcohol and
smoking and they are more physically active.

The moderate vegetarians are closer to a
healthy diet, especially pseudo- and pesco- vege-
tarians.

The raw food diet has two directions — raw
food eaters and strict vegans. The strict vegans
have lower health risk because they consume only
plant food — fruits, vegetables and nuts. These food
products cannot cause food-borne diseases such as
bacterial toxic infection or bacterial intoxication.
Also, this type of diet is beneficial because of the
low calorie intake, high fibre intake, and the quanti-
ty of vitamins, minerals and phytochemicals is not
decreased by thermal food processing. However,
there are negative sides especially related with the
small variety of food, the deficiencies of essential
proteins, calcium, iron, vit Blz, which makes the
diet inadequate for a long term. Besides, raw food
is less digestible.

Raw food eaters who are not strict vegans eat
animal food products which may not be safe. The
risk of food poisoning from eating raw or under-
cooked food is higher. Raw food contains toxic or
allergenic substances that are broken down during
thermal processing. Also cooking boosts some nu-
trients such as lycopene and beta-carotene, which
have beneficial effects on human health.

An imbalanced diet is when the balance be-
tween the basic macronutrients — proteins, fats and
carbohydrates - is disturbed. According to one of
the principles of the healthy diet, proteins should
be 15-20 E %, fats — 15-30 E% and carbohydrates —
50-55 E%. Every variation of that principle leads to
an improper ratio between the macronutrients. The
most frequent imbalanced diets are:

» High-protein diet

» High-fat diet

» High-carbohydrate diet



A high protein diet is when the protein intake
exceeds 20 E% of the daily calorie intake. Usual-
ly, it can be around 30 E%, which in a 2000 kkal
diet is 150 g of protein. There is no doubt that the
high-protein diet helps people to lose weight. The
high-protein intake boosts the metabolism, reduces
appetite and changes several weight-regulating hor-
mones (Eisenstein et al, 2002; Astrup et al, 2015).
Protein reduces the levels of the hunger hormone
ghrelin, while it boosts the appetite reducing hor-
mones GLP-1, peptide YY cholecystokinin. This
leads to unintentional reduction of calorie intake
and subsequently to losing weight (Leidy et al.,
2015).

Usually, during digesting and metabolizing,
food burns calories that are called diet-induced
thermogenesis. Depending on the type of the nu-
trient intake it is up to 10 % of the total energy ex-
penditure during the day. Protein has a much higher
thermic effect of food (20-30%) compared to carbs
(5-10%) and fat (0-3%) (Westerterp, 2004). There-
fore, the high protein intake increases the energy
expenditure and boosts metabolism. Another posi-
tive effect of that diet is keeping the muscle mass in
the body, which is metabolically active tissue with
increased energy expenditure (Clifton et al, 2014).

When the protein intake is about 50-60 E%
it can lead to some health risks. The first adverse
effect is increased levels of uric acid, which can
lead to gout. The protein metabolites are excreted
through the kidneys, so when protein intake is too
high, adverse effects can appear in the kidneys. The
high protein intake changes the pH homeostasis in
the body as it becomes more acidic and this leads
to changes in the calcium turn-over with following
osteoporosis. (Manninen, 2004; Pesta and Samuel,
2014).

The high-carbohydrate diets include mainly
vegetables and fruits and there is a lack of the es-
sential amino acids and other micronutrients related
with strict vegetarianism.

The high-fat diet has been much discussed
over the last 30 years because it claims to treat some
neurological diseases as epilepsy, Alzheimer's dis-
ease, Parkinson's disease, cancer (Gasior et al,
2006). The other name of the high-fat diet is keto-
genic diet because the high fat content in the diet
replaces the carbohydrates (low-carb diet) and the
reduction of carbs leads to a different metabolic
state called ketosis. At present, a large number of
studies have proved that the ketogenic diet protects
against seizures in children with difficult-to-treat
epilepsy (Hemingway et al, 2001; Marsh, 2006).
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These studies showed a good response to the diet
with a decrease in the number of seizures or even
prevention of seizures in children. They are not
completely reliable because of the lack of a con-
trol group, but the diet may claim to have a dis-
ease-modifying activity with improved long-term
outcome. Alzheimer's disease patients show im-
proved memory performance after medium-chain
triglycerides intake. This is in positive correlation
with plasma levels of B-hydroxybutyrate, which
is a product of oxidation of the medium-chain tri-
glycerides (Reger et al, 2004). There is increasing
evidence that the ketogenic diet may also be bene-
ficial as an adjuvant cancer therapy by potentiating
the antitumor effect of chemotherapy and radiation
therapy (Vidali, 2015). The high-fat diet does have
an adverse effect on the cardiovascular system with
a vascular damage observed after treatment with
ketogenic diet. The serum levels of cholesterol and
triglycerides are increased; also, arterial stiffness
parameters are higher than the same parameters in
the control group (Coppola et al, 2014).

A split diet is a diet with separated intake of
different foods (compatible and non-compatible
foods). The concept does not involve compatibility
in terms of their chemical characteristics, but com-
petition of the enzymes and transporters of nutri-
ents during their hydrolysis and absorption. When
a big quantity of food is consumed for a short pe-
riod of time the enzymes cannot be included in the
utilization of the whole amount of food and a part
of it is not absorbed (Popov and Vasileva, 1998).
Also some of the nutrients play the role of inhibi-
tors, others of promoters of nutrient absorption. For
example, the absorption of glucose diminishes in
the presence of the amino acid glycine, and glycine
absorption decreases in the presence of glucose
(Fig. 7).

The red column at I is the absorption of glu-
cose and the blue one is the absorption of glucose
in the presence of glycine. The second red column
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Fig.7. Glycine and glucose absorption



is glycine absorption and the second blue column is
the absorption of glycine in the presence of glucose.

Conclusion:

According to these statements, it can be con-
cluded that every diet has both positive and negative
effects on human health. Every individual has dif-
ferent susceptibility to a specific diet and if the diet
is appropriate or not depends on the spectrum of the
consumed foods. The broader the dietary diversity,
the more adequately it will fulfil the requirements
of the body and the risk of nutrient deficiencies will
be the lowest. Undoubtedly, there must be a good
balance between overdose and deficiency, which
has to be managed by a professional nutritionist.
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