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The Effect of Human Milk Fortification With Extra Protein on
The Growth Factors of Hospitalized Preterm Infants

Ali Ebrahimi Dabagh
Arvin Babaei

Introduction

Preterm is defined as the birth of a live baby at
less than 37weeks’ gestational age. The preva-
lence of preterm birth is reported to be 5- 18% of
all births. Approximately 15 million babies are
born prematurely each year and this number is
growing every day (1).

The prevalence of preterm birth in Iran 1s 2.9%
(2) and 1n the United States 1s 10% (3). In 2018,
premature births and low birth weight accounted
for 17% of infant mortality before the age of one
(3). Survived infants may suffer from problems
such as developmental delays, eating problems,
respiratory problems, cerebral palsy, hearing
problems, and vision problems if left untreated
(3).

One way of feeding premature infants is
through the feeding tube. Early feeding, espe-
cially in premature infants, has important effects
on the long-term health of the infant, including
brain development, cognitive function, linear
growth, bone mineralization, infant health in the
future life, and reducing the risk of diseases such
as metabolic syndrome and cardiovascular dis-
eases in adulthood (4).

Human milk, donor human milk (DM), pre-
term infant formulas (e.g., Human milk fortifier
(HMF)), and transitional infant formulas are
used in enteral infant feeding (5). The amount of
energy required for premature infants is 110-135
kcal’kg/day and the amount of protein required
for premature infants weighing less than 1 kg is
equal to 4-4.5 g/kg /day and the amount of pro-
tein required for premature infants weighing 1
kg or more is equal to 3.5-4 g/kg /day (5.6).

The aim of this review study is investigating
the effect of increasing the amount of protein in

the diet of preterm infants compared to the rec-
ommended amount on growth and anthropomet-
ric indices.

Literature review

A single-center randomized clinical trial
study was conducted by Quan et al in 2019 in
China, which aimed to investigate the effect of
a new individualized HMF method on improv-
ing the growth of premature infants. This
method was based on periodic analysis of
human milk (HM) protein concentration, pre-
term infant weight, and blood urea nitrogen.
The results showed that the weight gain veloci-
ty of preterm infants in the third week after the
enrollment was significantly higher than the
standard group (#=0.022) (7).

A prospective cohort study of Shakeel et al
was conducted in 2019 in the United States,
that aimed to evaluate the tolerance of adding
liquid protein (LP), providing 1g protein/6 ml,
to fortified HM to improve protein intake and
its effect on growth velocity in preterm in-
fants.This study showed that the addition of LP
up to 6ml/100ml to HM was well tolerated in
premature very low birth weight (VLBW) in-
fants. Although there was no significant differ-
ence between the two groups for growth veloc-
ity and anthropometric indices, weight and
head circumference (HC) were higher in the LP
group at discharge (8).

A randomized double-blind clinical trial
study by Reid et al was conducted in 2018 in
Australia. This study aimed to evaluate the
effect of using high protein HMF in preterm
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infants on the growth of these infants. This
study showed that increasing protein intake
from 1 to 1.8 g /100 ml of HM did not improve
growth in infants born between 28-32 weeks of
gestation. However, with increasing the protein
intake, lean body mass was significantly
(P=0.04) improved (9).

Maas et al in a single-blind randomized clini-
cal trial study aimed to determine the different
levels of protein intake through enteral feeding
in premature infants fed HM. The results
showed that an increase of 0.6 gr/kg/d of pro-
tein intake in VLBW infants had no significant
effect on the growth increase. The number of
infants in the high-protein group with weight,
length, and HC less than the 10th percentile at
the time of discharge were less than the
low-protein group; But the difference was not
significant (10).

A randomized clinical trial study by Bellag-
amba et al in 2016 in Italy aimed to investigate
the effect of | extra gram of amino acid intake
through parenteral nutrition (PN) and protein
intake from enteral nutrition (EN) on the
growth and improvement of the nervous
system in extremely low birth weight (ELBW)
infants. They showed that increasing the pro-
tein intake through EN and PN had no signifi-
cant effect on the growth of ELBW premature
infants (11).

Discussion

Based on the early protein hypothesis, higher
protein consumption improves the circulating
amino acid concentrations (e.g.
branched-chain amino acids) which itself can
increase the secretion of insulin and IGF-1 hor-
mones, and consequently weight gain and dep-
osition of fat i the body occur (12).Total
IGF-1 is significantly associated with growth
increase and it is one of the most important fac-
tors in bone formation in human beings (13)
and has positive effects on linear growth (14).
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Some theories about the fate of protein intake
in preterm infants suggest that some HM pro-
teins such as lactoferrin and immunoglobulin A
(IgA) are excreted in large amounts in the
feces; since these proteins are glycosylated in
the gut and therefore making them indigestible
(6). Another theory is that the intake of excess
protein, in general, cannot reflect the intake of
nitrogen-containing proteins, which are very
important for growth (8). There is another
theory that the amount of excess protein is ab-
sorbed, cannot be used for protein production
but is metabolized to urea and eventually ex-
creted (10).

Conclusion

As none of the available evidence can yet con-
clusively prove the ineffectiveness or effec-
tiveness of intaking higher amounts of protein

Figure 1. The mechanism of protein intake and 1GF-1
on growth (15)
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than guidelines, it can be concluded that in-
creasing the protein intake more than the rec-
ommended amount in premature infants may
not increase and improve the growth out-
comes. Some studies showed that extra protein
intake can play a positive role in increasing
lean body mass in premature infants. However,

larger and more multicenter studies are needed.
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Small But Impressive:
Alternations of Gut Microbiota in Hypothyroidism

Mohammad Amin Mohammadi

Introduction
The thyroid gland 1s a butterfly-shaped gland
that has two lobes and is part of the endocrine
Thyroid function
the

system(1). is performed

through Hypothalamic-Pituitary-Thyroid
(HPT) axis (2). Thyroid hormones play impor-
tant roles in organs of the body such as heart,
nervous system, adipose tissue, muscle tissue,
bone, lipoprotein, intestine and etc (1). Types of
thyroid disease include: hypothyroidism, Hyper-
thyroidism, goiter, graves' disease, hashimato,
thyroiditis, and thyroid cancer (3).

Hypothyroidism is one of the most common
endocrine disorders and it results from a defi-
ciency of thyroid hormones, which can be con-
genital or acquired.

The incidence of hypothyroidism in the world
is 1-2% in countries with sufficient iodineintake
and accurate statistics are not available in Iran;
However, based on the Tehran lipid and glucose
study in 2011, the incidence was 7.1% and ac-
cording to the Isfahan study in 2017, it was 0.5%
(4).Problems with hypothyroidism include an in-
creased risk of cardiovascular disease (Even
heart failure), somatosensory and neurological
symptoms, pregnancy and infertility problems,
hyperlipidemia and goiter and its risk factors in-
clude: being female, family history, arbitrary

drug use, age over 60, immune system deficien-

cy and pregnancy. Causes of hypothyroidism in-
clude:

Autoimmune diseases, thyroid surgery, radio-
therapy, medicine, congenital disease, pituitary
disorder, pregnancy, iodine deficiency (3). Hypo-
thyroidism can be diagnosed by clinical manifes-
tations (noticeable and unexplained weight gain,
excessive fatigue or depression, and abnormal
dryness of the skin and hair) and laboratory ex-
amination (3)(5).

Normal PRIMARY HYPOTHYROIDISM
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Figure 1.The Difference Between Hypothyroidism and Normal
Thyroid(3)

For the treatment of hypothyroidism can be
used 4 methods: 1- Medication 2- Diet therapy 3-
Lifestyle changes 4- Supplementation (3) .
Probiotics are microorganisms located in differ-

ent parts of the gastrointestinal tract that
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are received through food and have health-pro-
moting properties by maintaining and improving
the balance of intestinal flora (6). Beneficial
roles of probiotics in the body can be called the
role in regulating inflammation, increasing the
bioavailability of minerals, synthesis of metabol-
ic hormones, blood sugar regulation, enzyme
synthesis, vitamin synthesis, immune system
regulation and etc. (7).

Studies show that the intestinal microflora of
people with thyroid problems is dysbiosis;
Therefore, the aim of the seminar 1s to mvesti-
gate the effect of intestinal microbiota on thyroid

function.

Literature review

According to a 2017 study by Spaggiari et al in
Italy, a single-blind randomized prospective
clinical trial of 71 patients with Levothyrox-
ine-treated hypothyroidism, they were divided
into control (n = 35) and intervention (n = 36)
groups.

The intervention group received VSL#3 sup-
plement in addition to Levothyroxine and the
control group received only Levothyroxine.
Based on the results of this study, there were no
significant differences in thyroid function (TSH,
FT3 and FT4) between the study and control
groups (P> 0.05) and VSL#3 could not directly
affect thyroid function (6).

In 2018, Zhao et al was done a cross-sectional
study on 50 patients with hashimato and 27
healthy individuals as a control group. Accord-
ing to this study, by examining the stool samples

of people with hashimato, dysbiosis of these

people was proven, and also in people with
Hashimato have an increased Firmicutes/Bacte-
roides ratio (8).

Based on a cross-sectional study by Wang et al
in 2020 in China to examine the association be-
tween changes in the intestinal and oral flora thy-
roid function was done in pregnant women and
its relationship with clinical features of mother
and infant. Based on the results of this study, we
observed a decrease in fetal head circumference
(P=0.00001), body length of newborn (P=
7.0893E-7), FT4 (3.2351E-11).

In contrast, these parameters increased: weight
gain during pregnancy (£=0.029), plasma CRP
(P=1.2406E-10), amniotic fluid contamination
(P=0.033), fetal distress (P=0.040) and TSH
(0.001). The abundance of Gammaproteobacte-
ria, Pasteuris and Privetella in hypothyroidism is
higher than the control that all of them, are di-
rectly related to CRP and weight gain in pregnan-
cy and are inversely related to FT4 (9).

According to a study by Talebi et al in 2020 in
Iran (Isfahan), a double-blind randomized clini-
cal trial was performed on 60 patients with hypo-
thyroidism (synbiotic group (n = 30), placebo
group (n = 30). The synbiotic and placebo groups
received synbiotic (500 mg) and placebo supple-
ments 2 hours after taking Levothyroxine, re-
spectively. Based on 8 weeks of intervention,
TSH (P=0.007) and fatigue severity scale
(P=0.02) decreased and FT3 / TSH ratio in-
creased (/’=0.0001). However, these changes be-
tween placebo group and intervention group

were not significant (4).
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According to a 2020 cohort study in China con-
ducted by Su et al, on the 52 patients with hypo-
thyroidism and 40 healthy controls. Blood and
fecal samples were taken and extracted microbi-
ota and transferred to 20 mice, of which 10 mice
received the control group microbiota (group A)
and 10 mice received the hypothyroidism group
microbiota (group B). butyryl-CoA transferase
enzymes, lactoyl-CoA dehydratase, propionalde-
hyde dehydrogenase and methylmalonyl-CoA
Decarboxylase significantly decreased in group
B. TT4 levels decreased in the second, fourth,
and sixth weeks of group B, with only significant

changes in the sixth week (10).

Discussion

The intestinal microflora affects the thyroid by
four mechanisms:
1- lodine and Selenium Status: As we know,
1iodine is absorbed through the stomach and intes-
tines and if the intestinal microflora becomes
dysbiosis affects the absorption of iodine and se-
lenium and reduces its. As a result, deiodinase
activity decreases and thyroid hormones de-
crease (11). 2-Iodothyronines Metabolism: The
intestinal microflora can bind to T3 and T4,
which reabsorbs them from the intestine (11).
3- Thyroid Hormone Enterohepatic Circulation:
Glucuronides and sulfates bind to iodothyronine
in the liver and prevent their absorption they then
enter the intestine through bile acids and are ex-
creted 1n the feces. Intestinal bacteria, with the
enzymes Beta-Glucuronidase and Sulfatase,

break down these products, and 1odothyronine is
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reabsorbed and returned to the blood (Figure 3)
(11). 4- Levothyroxine Absorption: Levothyrox-
ine is one of the main treatments for the thyroid
and the gut microbiota plays an important role in
its absorption. Levothyroxine must cross the in-
testinal barrier to enter the bloodstream for ab-
sorption; Intestinal microbiota modulates the ab-
sorption of oral levothyroxine by acting on intes-
tinal mucosa, intestinal cell shape (enterocytes),
and intestinal permeability. Therefore, intestinal
dysbiosis can be one of the causes of oral lev-

othyroxine malabsorption in thyroid patients
(11).

GENERAL CIRCULATION
native iodothyronines
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Figure 3.Thyroid Hormone Enterohepatic Circulation(12)

Conclusion

According to studies on the effect of beneficial
intestinal microorganisms on thyroid function, it
seems that daily consumption of probiotics at at
least 109 CFU for 2 months, can be effective in

improving the symptoms of hypothyroidism.
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Evaluating The Association Between Dietary Isofelavons and
The Risk of Prostate Cancer

Arezoo RastegarMoghadam-Ebrahimian

Introduction

Prostate Cancer (PCa) is the most common
cancer in men and includes the highest number of
new diagnoses among men's cancers (20%) and is
the second leading cause of death in men with
cancer (10%) (1,2). The incident rate of PCa
varies in different parts of the world. Concerning
the statistics, this rate is the highest in Oceania. In
Iran, as indicated by the report in 2013, 9.11 per-
sons per 100000 were diagnosed with PCa
(3,4).The exact cause of PCa is unclear, but there
are many possible risk factors including old age,
race, family history, lifestyle, smoking, obesity
and high BMI, type of diet and medications
(5,6,7). PCa is rare among men under the age of
45 years, but more common after the age of 50
years. Studies have shown that a diet rich in red
meat or high-fat dairy products increases a per-
son's risk of developing PCa. (5,6,7,8,15).

There are usually no symptoms during the early
stages of PCa. However, if symptoms do appear,
they usually include: Frequent need to urinate,
difficulty commencing and maintaining urination,
blood in the urine, painful urination and ejacula-
tion, difficulty achieving or maintaining an erec-
tion. Diagnosis includes physical examination
and collecting the patient's medical history. If the
patient has symptoms or abnormally high Pros-

tate-specific antigen (PSA) levels.further exami-

nations may be requested (8). When PCa is sus-
pected, tissue biopsy remains the standard of care
for diagnosis.Surgery and radiation continue to be
curative treatments for a localized disease but
have adverse effects such as urinary symptoms
and sexual dysfunction that can negatively affect
the quality of life. For metastatic disease, chemo-
therapy as initial treatment now appears to extend
survival (8,9).

Multiple preclinical and observational studies
have observed that diet, exercise, and lifestyle in-
terventions may play a role in mitigating disease
progression, mortality, and overall disease burden
for high-grade and fatal PCa. Especially phytoes-
trogens which are a large group of plant secondary
metabolites have a significant protective effect
against the development of PCa due to their struc-
tural/functional similarity to 17b-estradiol and the
resulting competitive binding to estrogen recep-
tors (7).Additionally, the lower rates of hor-
mone-sensitive cancers like PCa among Asian
populations, known for their regular consumption
of phytoestrogen-rich foods, suggest that the con-
sumption of phytoestrogens and especially Isofla-
vones in the Western diet may decrease cancer risk
(7,14).This study aims to investigate the relation-
ship between the consumption of dietary isofla-

vones and the risk of PCa.
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Literature review

Phytoestrogens have been shown to have estro-
genic and antiestrogenic activity and the ability
to modify other steroid hormones and hor-
mone-binding proteins. The classification and
some types of phytoestrogens are shown in
Figure 1 (6).

Phytoestrogens

Flavonoids Non-flavonoids

|

|
Isoflavones Coumestans Prenyl flavonoids Lignans
Genistein Coumestrol 8-Prenylnaringenin Lariciresinol
Daidzein &-Prenylnaringenin Isolariciresinol
(Equol) Xanthohumol Matairesinol
Glycitein Isoxanthohumel Secoisolariciresinol
Biochanin A (Enterodiol)

Formononetin (Enterolactone)

Figure 1.The classification and some types of phytoestrogens (6)

The highest levels of dietary phytoestrogens
have been found in soy and soy fermented
products (11).

Wu,Y et al. examined the association between
plasma genistein, epidemiological factors, and
PCa in a Chinese population in 2015. Totally,
100 men over the age of 40 underwent prostate
biopsy for PCa. The results of this study indicate
that increasing the level of genistein reduces the
incidence of PCa (P<0.005) (5).

Russo G.I et al. investigated the association be-
tween dietary phytoestrogen consumption and
PCa in a sample of southern Italian individuals in
2017. In this study, a total of 118 histopathologi-
cal-verified PCa cases and a total of 222 controls
were collected. They found an inverse associa-
tion between dietary isoflavone intake and PCa
(P<0.01), while a positive association was found
with lignans intake (16).Reger M.K, et al. was

done a prospective cohort study in this field in

2018 in America. Their study investigates wheth-
er intake of phytoestrogens may influence PCa
risk in human populations or not. During a
median follow up of 11.5 years, 2,598 cases of
PCa (including 287 advanced cases) have been
identified among 27,004 men with prostate, lung,
colorectal. Dietary intake of phytoestrogens (ex-
cluding lignans) was assessed with a food fre-
quency questionnaire. This study showed that
consumption of isoflavones in the diet was asso-
ciated with an increased risk of advanced PCa,
but no statistically significant association was
found between consumption of "total isoflavones
and phytoestrogens" and "non-advanced and
total PCa (P=0.002) (6).

In a prospective study in 2020 in Japan,
Sawada N, et al. investigated the association be-
tween soy, soy products and isoflavones intake
and PCa mortality. They conducted a popula-
tion-based prospective study in 43,580 Japanese
men with no history of cancer or cardiovascular
disease (aged 45-74 years). Participants complet-
ed a validated questionnaire which included 138
food items. During 16.9 years of follow-up, they
registered 221 deaths from PCa. Their study sug-
gested that high intake of soy and isoflavones
might increase the risk of PCa mortality (7 for
trend=0.04) (16).

Zhang, M et al, was done a meta-analysis study
that examined the association between phytoes-
trogen consumption and risk of PCa by of pub-
lished data in 2016. They retrieved 507 papers,
and 29 studies were ultimately confirmed as
eligible. The meta-analysis showed that phytoes-

trogen intake was significantly associated
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with a reduced risk of PCa, (OR= 0.77 , terone levels by inhibiting the activity of the
P=0.000) (7). S-alpha reductase enzyme, which ultimately pre-
vents the prostate gland from enlarging (15).Soy
Discussion isoflavones are structurally similar to 17b-estra-
In this study we reviewed the association be- diol and can bind to estrogen receptors beta
tween Isoflavone intake and PCa. Many studies (ER-b). This is considered to be one of the
show that Isoflavones affect the body through mechanisms of their preventive effects on PCa.
various mechanisms. (Figure 3 , 4) (16).

It has been shown that increased genistein’s

plasma levels induce its attachment to ER-J re- -

ceptors on cell surface resulting in inhibition of

FAK !.n PIK ERK|/2and
SAPK(ERK. TN ¢ Sampene acivatios
some cellular pathways such as cell growth, an-  * GG P83 By e BOG arves
) ) ) ) ) ) Tcreese &G C1S e |
giogenesis, oxidativestress and mitogen activat- "t';'” PONA decrnse ‘u“:::_».{o:; m;
i . . . e COX-2 inhibit e s
ed protein kinase and induces apoptosis and au- - - - VEGE
. cell-cycle arrest
i 5 VCAM-1 apoptosis
tophagic cell death (Figure 2) (5,15).However, e \\ | /
another study has shown that high levels of ge- ant metastass e —_— g
|2
nistein in people with PCa can lead to prolifera- 3 !‘ 3
tion and metastasis of cancer cells by increasing
phosphorylation of epidermal gr()wth factor re- Figure 3.The effect of Isoflavons of different signaling pathways (17)
ceptor (6).
oH
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Figure 4. The chemical structure of 17b-estradiol, Gentistem. Daidzein and
Anti-apoptosis Anglogenesis Glycitein (17)

Anti-autophagic cell death Metastasis

Malignant cells
PTK  NF4B Akt

MMP  BawBcl-2

Figure 2.Genistein and its influence on cellular fate (6) Another mechanism involves gut microflora.
Variation in individual metabolism of phytoes-

On the other hand, Isoflavones reduce testos- trogens due to differences in gut microflora may
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influence the serum concentration of phytoestro-

gens and their biological effects (15).

Small Intestine

- O

2
|

[+]
7N
"0 ”%
L1 S o 4
Equol 0-OMA
Figure 5.The effect of gut microflora on serum concentration of phytoestrogen
(16)

The last mechanism we discuss here includes
the study of Bravo (1998) which reported that
flavonoids effectively scavenge oxidizing
molecules, suggesting that flavonoids confer
protection against cancers by inhibiting DNA
damage induced by singlet oxygen and free radi-
cals. Conversely, flavonols have been shown to
inhibit CP450 enzymes of the CYPIA family
(Ciolino et al., 1999; Kang et al., 1999; Muto et

al., 2001; Lautraite et al., 2002) (7).

Conclusion

According to the studies, we concluded that
there 1s a direct relationship between consump-
tion of soy and dietary isoflavones (especially
genistein) and the risk of advanced PCa, but in
non-advanced PCa, this relationship is inverse.
In other words, the use of isoflavones in people
who have not been diagnosed with PCa or a
non-advanced form of it can have a protective

effect and help in the healing process.

But in people with metastatic advanced PCa,
overuse of isoflavones can lead to disease pro-
gression and increased mortality due to the de-

creased number of ER-f receptors.
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Waist Circumference and Risk of Liver Cancer

Khashayar Khanizadeh

Introduction

The liver 1s the body’s largest solid organ. On
average, 1t weighs around 3 pounds in adult (1).
The liver has two large sections, called the right
and the left lobes. The gallbladder sits under the
liver, along with parts of the pancreas and intes-
tines. The liver's main job is to filter the blood
coming from the digestive tract, before passing it
to the rest of the body. The liver also detoxifies
chemicals and metabolizes drugs (2).

The gallbladder stores bile, a combination of
fluids, fat, and cholesterol. Bile helps break
down fat from food in the intestine. The gall-
bladder delivers bile into the small intestine.
This allows fat-soluble vitamins and nutrients to
be more easily absorbed into the bloodstream(3).

Liver cancer is the sixth most common type of
cancer worldwide, with more than 840,000 new
cases in 2018. Men are in a higher risk of devel-
oping the disease than women (4).

Hepatocellular carcinoma (HCC) is the most
common type of primary liver cancer-derived
from hepatocytes and it accounts for 85-90% of
all primary liver cancers worldwide; followed by
biliary tract cancer, which includes cancer of the
bile ducts and gallbladder (5).

Tumors of the bile ducts can be classified as ex-
trahepatic bile duct cancer (EBDC) and intrahe-
patic bile duct cancer (IBDC). The average age
in patients diagnosed with liver cancer has risen,
and the proportion of female patients with liver
cancer has been slightly increasing. The disease
has poor survival rates, and in Europe the mean
age-standardized survival rate at 5 years is 12%.

Approximately 80% of the cases occur in less

developed countries such as Asia and Africa,
while Europe and Latin America, and the Carib-
bean report the lowest incidences (4).

Some studies indicated an association between
measures of adiposity such as waist circumfer-
ence (WC), Waist-to-hip ratio, and body mass
index (BMI), and liver cancer. WC is a more ac-
curate predictor of abdominal fat compared to
BMI in males. WC is measured at the midpoint
between the lowest rib margin and the iliac crest.
Central adiposity was defined by WC as >90 cm
(in men) or > 80 ¢m (in women) (4).

Literature review

In 2012, Schlesinger et al conducted a nested
case-control study to examine the relationship
between weight, BMI, Waist-to-hip ratio
(WHR), and Waist-to-height ratio (WHtR) with
HCC, EBDC, IBDC, and gallbladder cancer. A
positive association between obesity (especially
abdominal obesity) and the risk of liver cell
cancer and gallbladder cancer was observed (6).

According to a study by Campbell et al in the
U.S.A., a nested case-control on patients with a
variety of liver cancers. They were divided into
control (n=547) and case group (n=220). The
correlation of BMI, WHtR, WHR, and Weight
changes in adulthood with risk of liver and bile
duct cancer in the American adult community
were assessed. A significant relationship was ob-
served between increased waist size and risk of
liver cancer (7).

A case-control in Europe by Baumeister et al,
on 275 HCC, 93 Intrahepatic bile duct cancer
(IHBC), and 164 Non-gallbladders extrahepatic
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Figure 1. Mechanism of action of free fatty acids on
the occurrence of liver cancer (9)

bile duct cancer (NGBC) was done to investigate
the relationship between physical activity and
the risk of liver-biliary cancers. they concluded
that there was an inverse relationship between
physical activity and the risk of liver cancer,
which is potentially mediated by obesity (5).

A prospective study by Pang et al in 2019 was
done in China, on 512713 people. They exam-
ined the association between central obesity with
risk of liver cancer. Based on the results of this
study, general obesity poses a lower risk of liver
cancer than central obesity, and WC was report-
ed to be a better parameter for liver cancer risk
than BMI (8).

Systematic review and meta-analysis by
Rahmani et al in 2019, examined the association
between waist circumference and risk of liver
cancer. According to the results, increased waist
size has a linear and significant relationship with
increased risk of liver cancer (4).

Discussion

During obesity, the amount of free fatty acids
increases and affects the liver cells. Adipose
tissue causes the secretion of cytokines, which
increases inflammation. The cytokines secre-
tion also stimulates macrophages to produce
cytokines, which 1n turn causes inflammation
of the liver. Accumulation of free fatty acids in
the liver causes the death of liver cells or
damage to DNA, which is followed by carcino-
genic mutations and liver cancer (9).

Conclusion

In conclusion, we found a positive associa-
tion between WC and the risk of liver cancer.
According to the results of the articles, every 5
cm increase in waist circumference, increases
the risk of liver cancer by 11% (8).
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Association Beetween Overweight and Obesity
with Obstructive Sleep Apnea

Zohreh Hoseini

Introduction

People with obesity are more likely to have
sleep apnea, a potentially serious disorder in
which breathing repeatedly stops and starts
during sleep (1). Nearly 1 billion adults aged
30-69 years worldwide were estimated to have
obstructive sleep apnoea, with or without symp-
toms.

Sleep apnea has three types:

1. Obstructive Sleep Apnea (OSA): It is the most
common sleep apnea. This type of apnea occurs
when your throat muscles mtermittently relax
and block your airway during sleep.

2. Central Sleep Apnea: In this type a part of the
brainstem that controls breathing is hurt.

3. Complex Sleep Apnea: It is a complex situa-
tion and occurs when both obstructive sleep
apnea and central sleep apnea happens at the
same time (1).

Normal
breathing

Snoring - Partial
obstruction
of the airway

OSA - Complete
obstruction
of the airway

Figure 1. Differences between normal breathing,
snoring, and OSA (7)

D Ceniral Sleep Apnea

Complex Sleep
B Obstructive Apnea Syndrome

Sleep Apnea

Figure 2. Types of apnea (8)

Some risk factors predispose to OSA, includ-
ing obesity, neck circumference, male gender,
old ages, a family history of sleep apnea, smok-
ing and alcohol, narrowed airway and also some
chronic diseases (1).

The symptoms of OSA include excessive day-
time sleepiness, loud snoring, awakening with a
dry mouth or sore throat, morning headache, dif-
ficulty concentrating during the day, nighttime
sweating(1).

This disease has some side-efects too, includ-
ing fatigue during the day, experiencing mood
changes such as depression or irritability, high
blood pressure, cardiovascular diseases, diabetes
type 2, metabolic syndrome, heart attack, stroke,
and sudden death (1).

Literature review
Genio et al. examined the long-term effect of
sleeve gastrectomy on upper respiratory tract
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physiology on 36 OSA patients in the age range
of 18-60 years in Itlay in 2015. This study
demonstrated that sleeve gastrectomy surgery is
effective in weight loss and OSA improve-
ment(2).

Galilolghadr et al. compared sleep structure
and OSA in obese children with and without
metabolic syndrome aged 8-16 years in Iran in
2015. The case group composed of 42 children
with metabolic syndrome and 38 children with-
out metabolic syndrome were assigned to the
control group. They concluded that OSA was
more severe in children with metabolic syn-
drome than children without metabolic syn-
drome(3).

Bazzano et al. examined the relationship be-
tween childhood overweight and obesity and the
risk of developing OSA in middle age. They fol-
lowed up 844 children aged 4-18 years till they
reached middle age (1975-2010) in the USA in
2015. They concluded that over weight and obe-
sity was associated with excess OSA in mid-
dle-age(4).

Scott et al. compared the clinical parameters
and polysomnography in children with normal
weight, overweight, obesity in 290 children aged
2-18 years in the U.S.A. in 2016. They also
aimed to identify factors exacerbating the severi-
ty of sleep apnea. They concluded that the sever-
ity of OSA 1s associated with greater age and
weight(5).

Dong et al. aimed to investigate the relation-
ship between obesity and OSA in different de-
mographic groups on 3214 Participants in China
in 2020. Their conclusion was that overweight

and obesity are important risk factors for OSA in
children and adults(6).

Discussion

The main reason and mechanism for this disor-
der 1s fat accumulation in the neck and stomach.
Indeed, fat accumulation in the neck leads

Subcutaneous fat

Visceral fat

- > W »
Upper airway 3
obstruction Jass

o FaleatO=

Figure 3. Obesity 1s linked to obstructive sleep apnea (OSA) (9).
to airway narrowing. As a result, air can not
pass through the airway easily. Fat accumala-
tion in stomach also leads to increased pressure
to the diaphragm and so decreases respiratory
volume (figure 3).

Conclusion

Overweight and obesity are important risk
factors for OSA. Weight managment can de-
crease the risk of developing OSA.
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The Use of Glycomacropeptide in Dietary Management of
Phenylketonuria

Fatemeh Teymoori
Maryam Yousefi

Introduction

Phenylketonuria (PKU) is a genetic metabolic
disorder. Due to a mutation in the gene encoding
the enzyme phenylalanine hydroxylase, the
amino acid phenylalanine (Phe) is not converted
into tyrosine in the body of'a PKU patient, unlike
in a healthy individual. If left untreated, the
buildup of phenylalanine in the body and its me-
tabolites can cause some symptoms and side ef-
fects (1), like hyperactivity, skin rashes (ecze-
ma), Microcephaly (abnormally small head),
neurological problems, musty odor in the breath,
urine and skin, Pale skin, and blue eyes (2).

The global prevalence of PKU 1is 1 per
1000-1500 live births and 1n Iran 1s 1 per 4698
live births (3,4). The primary treatment for PKU
is a low-protein diet with limited sources of the
amino acid phenylalanine. The goal of the treat-
ment is to lower the blood phenylalanine level to
the normal range (5).

Unauthorized food includes all kinds of meat
products containing aspartame, milk, and dairy
products, eggs, nuts, beans, products containing
wheat. Permitted food includes fruits and vege-
tables, sugar, formulas, and special products for
these patients. The main formula for treating
these patients 1s amino acid medical foods
(AA-MF) (6,7,4). AA-MF are the main source of
protein for these patients and are completely free
of phenylalanine and enriched with a series of vi-
tamins and minerals. However, several problems
such as bone problems, digestive problems, and
kidney dysfunction have been reported in the use
of these formulas. Therefore, it is necessary to
have an alternative to these formulas. Glycomac-
ropeptide medical food (GMP-MF) can be an al-
ternative to these formulas.

Glycomacropeptide (GMP) is a polar Glyco-
phosphopeptide with 64 amino acids and is a
by-product of cheese production from Whey
protein and contains a small amount of Phe.

Essential amino acids constitutes 47% of GMP
weight. However, Glycomacropeptide lacks
some amino acids and needs to be enriched with
the amino acids Histidine, Leucine, Methionine,
Tryptophan, and Tyrosine (Tyr) (6.,8).

The potential benefits of having GMP in the
PKU diet are greater feelings of fullness, better
taste, gastrointestinal health, lower osmolarity,
and affordable price (5,8).

The aim of this study is to make a comparison
between MP-MF and AA-MF in terms of safety
and dietary effectiveness in PKU patient.

7 —
BH4 BH2
\ PAH /’
W@
\
A
\
q
Phenylketones * Tissue Protein
* Dietary Protein s
+ Thsue Protein :::;P:I‘M
. i
* Dopamine

Figure 1. Pathogenesis of PKU

Literature review

Pinto et al conducted a retrospective ,longitu-
dinal study and reported the nutritional status of
11 PKU patients taking AA and GMP in 2017.
The result showed that the median blood Phe did
not significantly change during the study
(P=0.594). Median blood Tyr increased
(P=0.033), and all biochemical markers re-
mained stable, except for a lower A1C haemo-
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globin (P=0.011). Also, Anthropometry and
body composition measurements remained un-
changed. Partial GMP contribution to total pro-
tein substitute intake did not affect nutritional
status 1n patients with PKU (8).

Daly A. et al conducted a prospective 6-month
pilot study in 2017, In order to evaluate the
effect of phenylalanine content of CGMP-amino
acid (CGMP-AA) in 22 PKU subjects in two
groups. In the CGMP-AA group, there was a sig-
nificant increase in blood phenylalanine concen-
trations (P=0.02), a decrease in tyrosine concen-
trations(~=0.03) and and an increase in Phe :Tyr
ratios(=0.02) (9).

A chinical trial, crossover study that conducted
by Stroup et al in 2017 hypothesized that
AA-MF provide a high dietary acid load, subse-
quently increasing urinary excretion of renal net
acid, calcium, and magnesium, compared to
GMP-MF in 8 PKU participants. Based on food
record, 24-hr urine sample, calculating potential
renal acid load (PRAL) of AA-MF and
GMP-MF, It was concluded that AA-MF provid-
ed 1.5-2.5-fold higher PRAL and resulted in
3-fold greater renal net acid excretion compared
to GMP-MF (P=0.002). GMP-MF significantly
reduced urinary excretion of calcium by 40%
(P=0.012) and magnesium by 30% (P=0.029)
(1).

Zaki et al conducted a prospective clinical trial
study in 2016. They aimed to study the feasibili-
ty of use of GMP for partial replacement of arti-
ficial formula in treatment of children with PKU
on 10 patients with PKU in 2 phases. Results
demonstrated that the median and interquartiles
of Phe levels were not significantly different in
phases I and 11, 376 pmol/L versus 490 umol/L,
respectively and other laboratory data showed no
significant difference between the two phas-
es.(5)

A 2-stage randomized, crossover trial study
conducted by Ney et al in 2016. They investi-
gated the efficacy and safety of a low-Phe diet
combined with GMP-MFs or AA-MFs that pro-
viding the same quantity of protein equivalents
in subjects with phenylketonuria. It was con-
cluded that significant increase in Phe intake
from GMPMFs observed (P=0.026) .Subjects
rated GMP-MFs as more acceptable than
AA-MFs and noted improved gastrointestinal
symptoms and less hunger with GMP-MFs (6).

Discussion

GMP-MF leads to lower level of appetite
stimulating hormone (ghrelin) and a better sa-
tiety. So as a result of increased satiety, the
consumption of other foods and the level of
phenylalanin decrease (figure 2).

GMP-MF

decreased
Ghrelin

Greater
feeling of
fullness

Lower level
of Phe

Figure 2. The effect of GMP-MF on Phe level
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GMP-MF are also considered as prebiotic
and increasing normal gut flora and decreasing
patogenes. So, they increase appetite stimulat-
ing hormones like CCK, PYY, and GLP-1. As
a result GMP-MF adjusts appetite and energy
(figure 3). GMP-MF also decreases dietary
acid load which decreases urinary calcium ex-
cretion, and likely contributing to lower skele-
tal fragility and decreasing osteoprosis in PKU
(figure 4).

GMP-MF has high concentrations of the
amino acids like Threonine, Leucine, and Isol-
ecine that compete with phenylalanine in ab-
sorption via L-acyle transferase-2. Conse-
quently, phenylalanine absorption decreases
(figure 5-A).

GMP-MF contains leucine. leucine stimu-
lates muscle protein synthesis. Following the
synthesis of muscle proteins, phenylalanine is
consumed in the body and its blood level de-
creases (figure 5-B).

' ™y

GMP-MF

Excretion of urinary r\
calcium

N
Osteoporosis l

Figure 4. The effect of GMP-MF on osteoporosis
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GMP-MF decreases inflammatory cytokine
and act of osteoclasts, so it reduces bone re-
sorption.

GMP-MF as a protein source causes higher
muscle-bone interaction and reduces the risk
of fracture. GMP-MF as a prebiotic, increases
bioavailability of minerals and ossification
(figure 6).

' ™

GMP-MF

prebiotic
normal ﬂoraT patogen l

\ . A

Figure 3. The effect of GMP-MF on appetite and energy

adjustment

High concentrations of
the amino acids
Thr,Leu,lle

Competing with phenylalanine
in absorption via LAT2

(A)

Leucine
Stimulator of muscle
protein synthesis

Consumption of
phe in the body

(B)

Figure 5. The effect of GMP-MF on Phe level
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Figure 6. The effect of GMP-MF on bone
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Conclusion

Generally, articles comparing GMP-MF and
AA-MF in terms of efficacy and patient ac-
ceptance in the diet of patients with PKU led to
the following results:

1. GMP (Glycomacropeptide) can be present as
all or part of the protein in a PKU patient's diet

and has no adverse effects on nutritional status.

2. GMP leads to increased blood Tyr levels and
decreased Phe/Tyr ratio, which is good for the
patient. 3. rises in PRAL and RNAE by
AA-MF increases urinary excretion of calcium
and magnesium and thus increases the risk of
bone fractures. As a result of reducing urinary
excretion of Ca and Mg by consuming
GMP-MF, the risk of bone fractures decreases.

All in all, Adding 50% GMP to food and
short-term use 1s safe and has few side effects.
GMP-AA is preferred by patients because of its
better taste and texture and less digestive prob-
lems and hunger.

References

I.  Stroup BM, Sawin EA, Murali SG, Binkley N, Hansen KE,
Ney DM. Amino Acid Medical Foods Provide a High Dietary
Acid Load and Increase Urinary Excretion of Renal Net Acid,
Calcium, and Magnesium Compared with Glycomacropeptide
Medical Foods in Phenylketonuria. J Nutr Metab. 2017;2017.

2. Symptoms - Symptoms - Mayo Clinic [Internet]. [cited 2021
Jun 29]. Available from: https://www.mayoclinic.org/symptoms
3. Morovatdar N, Badiee Aval S, Hosseini Yazdi SMR, Norouzi
F, Mina T. Epidemiology and clinical study of phenylketonuria
(PKU) patients in Khorasan Province: Norteast Iran. Iran J Neona-
tol IJN [Internet]. 2015 Mar 1 [cited 2021 Jun 29]:6(1):18-22.
Available from: https://ijn.mums.ac.ir/article_4151.html

4. Healthline: Medical information and health advice you can
trust. [Internet]. [cited 2021 Jul 30]. Available from: https:/ww-
w.healthline.com/

5. Zaki OK, El-Wakeel L, Ebeid Y, Ez Elarab HS, Moustafa A,
Abdulazim N, et al. The Use of Glycomacropeptide in Dietary
Management of Phenylketonuria. J Nutr Metab. 2016:2016.

6. Ney DM, Stroup BM, Clayton MK, Murali SG, Rice GM.,
Rohr F, et al. Glycomacropeptide for nutritional management of
phenylketonuria: A randomized, controlled, crossover trial. Am J
Clin  Nutr [Internet]. 2016 Aug 1 [cited 2021 Jun
29]:104(2):334-45. Available from: https://academic.oup.conva

jen/article/104/2/334/4668552

7. van Calcar SC, Ney DM. Food Products Made with Glyco-
macropeptide, a Low-Phenylalanine Whey Protein, Provide a
New Alternative to Amino Acid-Based Medical Foods for Nutri-
tion Management of Phenylketonuria. J Acad Nutr Diet. 2012 Aug
1;112(8):1201-10,

8. Pinto A, Almeida MF, Ramos PC, Rocha S. Guimas A. Ribei-
ro R, et al. Nutritional status in patients with phenylketonuria
using glycomacropeptide as their major protein source. Eur J Clin
Nutr [Internet]. 2017 Oct 1 [cited 2021 Jun 29];71(10):1230-4.
Available from: hitps://www.nature.com/articles/ejcn201738

9. Daly A, Evans S, Chahal S, Santra S, MacDonald A. Glyco-
macropeptide in children with phenylketonuria: does its phenyla-
lanine content affect blood phenylalanine control? J Hum Nutr
Diet [Internet]. 2017 Aug 1 [cited 2021 Jun 29]:30(4):515-23.
Available from: https://onlinelibrary.wiley.com/doi/full/10.1111/-
jhn. 12438

10. Figure 3 | Physiological Effect of Ghrelin on Body Systems
[Internet]. [cited 2021 Jun 29]. Available from: https:/ww-
w.hindawi.com/journals/ije/2020/1385138/fig3/

11. Kondrashina A, Brodkorb A, Giblin L. Dairy-derived pep-
tides for satiety. J Funct Foods. 2020 Mar 1;66:103801.

12. Cordova-Davalos LE, Jiménez M, Salinas E. Glycomacro-
peptide bioactivity and health: A review highlighting action mech-
anisms and signaling pathways [Internet]. Vol. 11. Nutrients.
MDPI AG:; 2019 [cited 2021 Jun 29]. p. 598. Available from: ww-
w.mdpi.com/journal/nutrients

13. Daly A, Evans S, Pinto A, Jackson R, Ashmore C, Rocha JC,
et al. The impact of the use of glycomacropeptide on satiety and
dietary intake in phenylketonuria. Nutrients [Internet]. 2020 Sep 1
[cited 2021 Jun 29]:12(9):1-13. Available from: www.mdpi.com/-
journal/nutrients

14. Osuna-Padilla TA, Leal-Escobar G, Garza-Garcia CA,
Rodriguez-Castellanos FE. Carga acida de la dieta; mecanismos y
evidencia de sus repercusiones en la salud. Nefrologia. 2019 Jul
1:39(4):343-54.

15. Daly A, Evans S, Chahal S, Santra S, Pinto A, Jackson R, et
al. Glycomacropeptide: Long-term use and impact on blood phe-
nylalanine, growth and nutritional status in children with PKU.
Orphanet J Rare Dis [Internet]. 2019 Feb 15 [cited 2021 Jun
29]:14(1):1-12. Available from: hitps://-
doi.org/10.1186/s13023-019-101 1-y

&?{,7(3? 20 /'&ﬂﬁmﬂ/



Soltani P

Page 21

Effect of Low Glycemic Index Treatment in Epileptic Patients

Patro Soltani

Introduction

Epilepsy is a central nervous system (neurologi-
cal) disorder in which brain activity becomes ab-
normal, causing seizures or periods of unusual be-
havior, sensations, and sometimes loss of aware-
ness. Epilepsy affects both males and females of
all races, ethnic backgrounds and ages (1). More
than 50 million people are living with epilepsy
globally (2).
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More than 50 million people are [ving with epilepsy globally
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such as family history, head injuries, stroke and
other vascular diseases, dementia and brain infec-
tions. Seizure symptoms can vary widely. Some
people with epilepsy simply stare blankly for a
few seconds during a seizure, while others repeat-
edly twitch their arms or legs. Treatment with
medications or sometimes surgery can control sei-
zures for the majority of people with epilepsy (2).
Since biblical times, dietary therapy has been
used to alleviate seizures. Hippocrates believed
that fasting would help to purify the epileptic
body and this

purification was associated with a reduction in
seizure activity. The ketogenic diet (KD), a specif-
ic form of dietary therapy created at the Mayo
Clinic in 1924, works to establish a state similar to
fasting to control seizures. The ketogenic diet re-
sults in an increased circulation of ketone bodies
in the blood, which serve as a major energy source
for the brain. This shift in metabolism has been
shown to reduce seizure activity (2).

The low glycemic index treatment (LGIT),
which was developed at the Center for Dietary
Therapy of Epilepsy at the Massachusetts Gener-
al Hospital (MGH), is similar to the ketogenic
diet, but allows for more dietary freedom. The
LGIT does not require a specific meal plan, fo-
cusing specifically on glycemic index and por-
tion size, rather than strict ratios of fat to carbo-
hydrates and protein. The LGIT aims for an
intake of 40-60 g of carbohydrates per day.
Those carbohydrates that are consumed, howev-
er, must have a low glycemic index (GI<50) (3).
Considering that following LGIT for 1 month has
been reported to reduce epileptic seizures by an
average of 50% compared to other ketogenic
treatment regimens, in this seminar we will ex-

amine the effect of LGIT in improving epilepsy.
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Literature review

Sondhi et al, conducted a randomized con-
trolled trial to determine whether the Modified
Atkins Diet (MAD) and LGIT diet are better
than KD among children with drug-resistant epi-
lepsy. The results of this study demonstrated that
LGIT diet makes a better balance between sei-
zure reduction and relatively fewer adverse
events compared with the KD and MAD (4).
From March 2014 to February 2015, 36 patients
received LGIT at Severance Children’s Hospital
by Kim et al, to determine the efficacy and toler-
ability of LGIT. After 3 months of therapy, 20
patients (56%) experienced a 50% or greater re-
duction in seizure frequency (5).

Grocott et al, conducted a retrospective medi-
cal record review of 23 subjects who utilized the
LGIT at the Clinic and Center for Dietary Thera-
py of Epilepsy at the Massachusetts General
Hospital. This study aimed to assess the effec-
tiveness of the low glycemic index treatment for
seizure control in Angelman syndrome (AS).
This cohort was composed of 23 subjects with
AS aged 2 to 31 years. 22% of them became sei-
zure-free after LGIT. Grocott et al found that the
high level of seizure control and lower rate of
side effects make the low glycemic index diet a
viable treatment for seizures in Angelman syn-
drome(6).

Karimzade et al studied 42 children with re-
fractory epilepsy aged 1.5-17 years, to determine
the efficacy and tolerability of LGIT. More than
50% seizure reduction was observed in 71.4% of

the patients after the second week (7).

Discussion

One of the mechanisms through which ketone
bodies can lead to seizure reduction in epilepsy
patients is through more efficient glutamate recy-
cling (Figure 1). Metabolism of acetyl-CoA gen-
erated from a high-fat diet requires the consump-
tion of oxaloacetate in the Krebs-cycle. Reduced
availability of oxaloacetate along with increased
availability of a-ketoglutarate leads to low aspar-
tate levels and high glutamate levels. This higher
availability of glutamate allows glutamic acid
decarboxylase to produce more c-aminobutyric
acid (GABA), an inhibitory neurotransmitter and

an important anti-seizure agent (8).
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Figure 2 .efficient glutamate recycling is a mechanism by which ketone bodies
can reduce seizures in epileptic patients. (8)

Conclusion

The result of the current study reveals that
LGIT has a beneficial effect in patients with in-
tractable epilepsy. LGIT has several advantages
over other kinds of KD. First, the adverse effect
of LGIT is lower than other kinds.
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Second, LGIT 1s the most liberalized kind of
KD that puts it as more palatable KD for adoles-
cents and adults. Although, due to the paucity of
strong evidence, more high-quality studies are
required to determine the efficacy and adverse

effects of LGIT in patients with intractable epi-
lepsy.
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Effects of Media on Children's Food Choices

Yeganeh Behnam

Introduction

Media i1s the communication outlets or tools
used to store and deliver information or data. The
term refers to components of the mass media
communications industry, such as print media,
publishing, news, media, photography, cinema,
broadcasting, digital media and advertising (1).
Every day, people often think media influences
as negative, such as exposure to violence leading
to antisocial behavior. But the media also has a
positive impact. We can learn all kinds of useful
things by reading newspapers, magazines,
books, and websites. Media technology has
made viewing increasingly easier as time has
passed throughout history (1).

Today children are encouraged to use media
tools in school and are expected to have a gener-
al understanding of the various technologies
available. The internet is arguably one of the
most effective tools in media for communication
tools (1). Food advertising is aimed to reach a
wide range of people and age levels through var-
ious sources and platforms. Advertising can
easily influence the choice of people, especially
teenagers and younger children. There is strong
evidence that food advertising influences chil-
dren's demand for food. There are significant as-
sociations between television viewing, diet qual-

ity, blood cholesterol levels, and obesity (2).

Overweight and obesity are defined as abnor-
mal or excessive fat accumulation that may
impair health. Globally, 38 million children
under the age of 5 were overweight or obese in
2019, and over 340 million children and adoles-

cents aged 5-19 were overweight or obese in
2016 (3).
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Figure 1 Number of children aged 5-19 living with overweight or obesity in
2016,And the increase in prevalence from 2010 to 2016, by WHO region (3)

Obesity is a leading cause of death worldwide,
with rates increasing in adults and children. Obe-
sity in children also increases the risk of physical
and mental illnesses such as metabolic syn-
drome, precocious puberty, respiratory disorders,
ete.(3).

The main treatment for obesity consists of
weight loss via calorie-restricted dieting and
physical exercise. Dieting, as part of a lifestyle
change, produces sustained weight loss, despite
slow weight regain over time (3).

This study aimed to investigate how food com-

mercials influence children’s food choices.
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Literature review

Bruce et al. examined the effects of food adver-
tising on 23 children (8-14 years) in the U.S in
2016. This study concluded that children ex-
posed to advertisements prefer branded foods at
much greater rates than children not similarly
exposed. Television advertising impacts food
consumption and eating behaviors as well. Be-
havioral studies show the relationship between
food advertising acceptance and the amount of
food consumed. For example, snack and sweet
food intake increases during or after commercial
viewing in children. Children who are over-
weight may be more responsive to food branding
and therefore at greater risk for marketing per-
suasion. There is some behavioral and epidemio-
logic research that demonstrates an association
between marketing for unhealthy foods and in-
creased risk for childhood obesity (4).
Also, Giese et al. explored the relationship be-
tween exposure to unhealthy and healthy food
TV commercials, and food intake on 2851 chil-
dren (8-21 years) in three European Countries in
2015. In this study, participants indicated higher
exposure to unhealthy compared to healthy food
advertisements. Also, unhealthy food advertise-
ment exposure was positively associated with
unhealthy food intake. Studies in children and
adolescents consistently revealed a positive rela-
tionship between hours of TV viewing and daily
sweets, and soft drink consumption as well as a
negative relationship with fruit and vegetable
consumption.The consumption of unhealthy
food items increases when children watch more

TV. One explanation is that the advertisements
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children are exposed to while watching TV
might change the incentive value of the promot-
ed foods (5).

According to articles that have been reviewed,
food marketing is cited as a significant environ-
mental factor implicated in food choices, over-
eating, and ultimately, obesity. Television adver-
tising and branding affect both food familiarity

and preference.

Discussion

When observing food brand logos, obese chil-
dren demonstrate reduced neurofunctional reac-
tivity in the prefrontal cortex, a cortical region
known to be associated with self-control.For
brain analyses, the primary focus was on the
brain region most active during reward valuation
the ventromedial prefrontal cortex (vmPFC). Re-
searchers hypothesized that, after the children
viewed food commercials, activity in their
vmPFC would increase while they made specific
food choices (4).
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Figure 2 .The role of the hedonic system in obesity (8)
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Also watching food commercials changes the
way children consider the importance of taste
when making food choices. Children did not use
health values for their food choices, indicating
children’s decisions were largely driven by he-
donic, immediate rewards (i.e. “tastiness”).
However, children pay more attention to taste
after watching food commercials compared with
non-food commercials. The ventromedial pre-
frontal cortex, a reward valuation brain region,
showed increased activity during food choices
after watching food commercials compared with

after watching non-food commercials (4).

Conclusion

Overall, our results suggest that watching food
commercials before making food choices may
bias children’s decisions based solely on taste,
and that food marketing may systematically alter
the psychological and neurobiological mecha-
nisms of children’s food decisions (4). Increas-
ing the promotion of healthy foods on social
media may not be an effective strategy to en-
courage healthy dietary behaviors in children.
More research is needed to understand the
impact of digital food marketing and inform ap-

propriate policy action (7).
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