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ABSTRACT

Obesity 1s a multifactorial and complex health problem that is affected by several factors
including genetic, environmental, social, behavioural, and biological aspects.Even though the
influence of other environmental and behavioural factors such as sedentary lifestyle, high-calorie
nutritional intake, and the inadequate expenditure of energy are acknowledged as important
aspects that cause obesity, the issue of inheritance is indisputable. The study aims to investigate
the effects of inheritance on obesity and examine how understanding and detecting genetic reasons
behind obesity may benefit the treatment and prevention of the obesity epidemic. The relationship
between common gene variants and obesity is now being studied through the emergence of GWAS.
It is undeniable that genetic mutations and gene deficiencies particularly MC4R deficiency are
significant factors.The process of detecting genes that create a tendency to obesity is currently being
studied. It may be possible to prevent and treat obesity with the detection of certain genes.
Keywords:Obesity;Genetics of obesity;MC4R;Mutation

1.Introduction . Exercise has many beneficial effects, leads to

c . less telomere attrition and may diminish the
Obesity is a public health concern 4

. . e risk of cancer, these two outcomes are possible
worldwide. Obesity cases show a significant ’ p

increase in both developed and developing
countries. The disease is now considered an
epidemic since it threatens public health in a
global sense.Not only obesity influence societies
in terms of health,but also social and economic
terms. Obesity is known to be a factor that
induces several other diseases such as stroke,
hypertension,reflux,several cancer types,liver
cirrhosis T2D, depression, etc. Therefore, it is

argued that obesity decreases average lifetime

resulted by a reduction in oxidative stress and
chronic inflammation. Hippocrates was the
first to recognize the need for a balanced diet
and exercise and the fact that different age has
different needs. Hippocrates’ innovative spirit
laid the foundations of modern medicine and
the wellbeing movement: Exercise Is Medicine
(EIM) ®,which has been inspired-adopted by
scientific institutions such as the American
College of Sports Medicine (ACSM), the
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American Medical Association (AMA) and
Harvard Medical School.

Obesity is a multifactorial and complex
health problem. Even though a wide number
of studies indicate that genetics played a role
for 40 to 70% of obese patients by provoking
weight gain, it cannot be suggested that genetics
only cause this disease. Obesity is affected by
several factors including genetic, environmental,
social, behavioural, and biological aspects. In
this sense, it is important to emphasize that one
factor only does not directly lead to obesity. For
instance, it is possible for an individual who has
a genetic tendency to obesity, to stay healthy and
have a normal BMI by adjusting their physical
and nutritional habits. In fact, in a study, Xiang
et al. compared those who carry a genetic
variant that may cause obesity and the control
group without the variant. The study indicated
that following the right nutrition program and
with adequate physical activity, a person with
the genetic variant can reach a normal weight
and live a healthy life. For this reason, while it
is severely important to examine the impact of
inheritance on obesity, it is also important to
understand the interaction of the genes with the

environment and other aspects.

1.1Types of Obesity

In a general sense, obesity can be
divided into categories based on its etiology.
These categories include monogenic obesity,
syndromic obesity, and polygenic/common
obesity. Monogenic obesity, which is also known
as single gene obesity, is not a common but quite
severe type of obesity. The reason for monogenic
obesity is a single gene mutation or deficiency.
Syndromic obesity is considered to be linked
to mental retardation and certain abnormities in
the development of organs. Polygenic obesity
is caused by multiple polymorphic genes. It is a
common type of obesity that is known to be seen
more frequently in society and increases the risk
for other diseases.
1.2Genetic Basis of Obesity

The importance of inheritance in the
practice of medicine and community health has
gained quite significance. Since inheritance is
considered an issue significant to community
health, genetics pose a crucial factor for urgent
health problems that threaten people’s health.
Obesity, being of those public health problems,
is considered a severe risk factor for other

diseases such as coronary heart disease (CHD).
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Table 1. Single genes are known to be linked to obesity

NAME GENE MIM | MODE of INHERITANCE CHRF(,)OI\QIC.)I.%?]MAL
Leptin LEP 164160 AR 7q32.1
Leptin receptor LEPR | 601007 AR 1p31.2
Proopiomelanocortin POMC | 176830 AR 2p23.2
Melanocortin 4 receptor MC4R | 155541 AD/AR 18921.32
Single-minded Drosophila SIM]1 603128 AD 69163
Homologue-1
Nurotrophic Tyrosine Kinase NTRK?2 | 600456 AD 9q21.33
Receptor Type 2
Kinase suppressor of Ras2 KSR2 | 610737 AD 12q24.22-q24.23
Carboxypeptidase CPE 114855 AD 4q32.3
Proconvertase 1 PCSK1 | 162150 AR 5ql5
Brain D erivffc‘iofe“mm’pi" BDNF | 113505 AD 11pl4.1
SH2B adaptor protein SH2B1 | 608937 AD 16pl1.2
Tubby, Homogue of Mouse TUB 601197 AR 11pl15.4

AD= Autosomal dominant, AR = Autosomal recessive.

For detailed information and references, refer to Online Mendelian Inheritance in Man using the MIM number:

https://www.omim.org

The fact that obesity has a genetic origin is
indisputable. Even though the influence of other
environmental and behavioural factors such
as sedentary lifestyle, high-calorie nutritional
intake, and the inadequate expenditure of
energy are acknowledged as important aspects
that cause obesity, the issue of inheritance is a
considerable factor.

Earliest findings of the association between
obesity and inheritance date back to 2007 .
Along with the improvements in technic and
analysis methods, genome-wide association
studies (GWAS) started. GWAS 1is an approach

that helps scientists to reveal and discover
the genetic reasons behind certain diseases.
According to GWAS, common variants
altogether can pass on through the family
(International HapMap Consortium, 2005) .
With this information, scientists were able to
detect nearly 80% of common gene variations.
1.2.1MC4R Deficiency

The melanocortin-4-receptor (MC4R) is
encoded by the MC4R gene. It is a G-protein
coupled seven-transmem- brane receptor G
protein-coupled receptor and is proven to be

associated with obesity disease. It regulated
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the nutritional behaviour in the hypothalamus .
a-melano- cyte-stimulating hormone (a-MSH)
binds and activates MC4R and this helps control
appetite. Appetite regulation is linked to MC4R.
Thus, one of the most common reasons for
obesity based on genetics is certain mutations in
MCA4R. This type of obesity is quite prevalent in

societies at a rate of 0.5-6%.

2.Discussion

Many researchers are studying genetics’
influence on obesity and twin studies are quite
common. These studies suggest that a similar
phenotype is observed in the other twin or either
of the parents, indicating the inheritability of
obesity. According to several studies conducted
on families, twins, and adopted family members,
BMI is affected by genetics by 70-80%. Similar
findings are seen in studies conducted on
societies from various ethnic groups.

According to the studies in the field of
epidemiology, as the degree of affinity lowers,
so does the risk of obesity. Therefore, it is
argued that inheritance is an important factor. In
twin studies, it is indicated that dizygotic twins
demonstrate a concordance rate by less than half
of the monozygotic twins (~ 0.68 vs~0.28).

Similarly, in studies conducted on families
with adopt- ed children, it was observed that the
adopted children’s BMI is more proximate to
their biological parent compared to the BMI of

their legal parents. This significantly emphasizes

that environmental factors such as a mutual
home environment are still important but the
influence of inheritance on obesity is undeniable.

Farooqi et al. examined the MC4R
deficiency or mutations and obesity relationship
in a study conducted with families. Endocrine
and metabolic analyses were performed on
subjects. The study reported that 5.8% of the
patients that suffered from obesity showed
MC4R mutations. Farooqi et al. indicated in this
wide-ranging study that the monogenic type of
obesity is associated with MC4R deficiency.
However, it is noted that in similar studies
conducted on diverse ethnic populations, this
rate was lower.

Bonnefond et al. reported that even
though obese individuals that have monogenic
MC4R mutations are suitable for bariatric
operations. These patients lose less weight after
the operation compared to people that have
common obesity. Bonnefond et al. Lapsen et al.
Collet et al. conducted a study on patients with
MC4R mutations and a control group. While the
group carrying the mutation was treated with
Setmelanotide which is known to be an MC4R
agonist, they lost an average weight of 3,5 kilo-
grams. However, the control group receiving
placebo treatment lost 0,85 kilograms within the

same period.



Public health

Table 2. Comparison of phenotypic features of monogenic forms of obesity

Gene  |Obesity |Birth weight |Endocrine abnormalities Hyperphagia |Inheritance |Chromosome
LEP Severe |Normal LQW leptln Hyp ogonafhsn} ngh thyroid- + Recessive |7q31.3
stimulating hormone High insulin
High leptin Pituitary dysfunction
Hypogonadotrophic hypogonadism .
? +
LEPR Severe 2 Hypothalamic hypothyroidism Sympathetic Recessive | 1p31
dysfunction High insulin
Red hair pigmentation ACTH .
. .. + .
POMC |Severe  |Norma deficiency,hypocortisolism Lowa-MSH Recessive 12p23.3
Hypogonadotrophic hypogonadism
Hypocortisolism High proinsulin, low .
? ? -
PCl Severe |7 insiilin Postprandial hypoglycemia High| Recessive 13q1.5-2.1
POMC
MC4-R |Severe |Normal Not observed + Dominant [18q22
NROB2 [Mild High Mild hyperinsulinemia - Dominant |1p36.1
3.Conclusions national prevalence of overweight and obesity in children

Obesity is a multifactorial epidemic and it
is the result of various factors. Genetics plays
a crucial role in the occurrence of the disease.
The relationship between common gene variants
and obesity is now being studied through the
emergence of GWAS. Regarding our extensive
literature review, it is understood that it is
undeniable that genetic mutations and gene
deficiencies particularly MC4R deficiency are
significant factors. The process of detecting
genes that create the tendency to obesity is
currently being studied. It may be possible to
prevent and treat obesity with the detection of
certain genes. Investigation of genetic factors on
obesity should be further studied for future and

current patients to maintain a healthier life.
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ABSTRACT

Background: Caregivers of dementia patients have significantly higher levels of serum IL-6
and CRP compared to non-caregivers, and the accumulation of everyday stressors reportedly
promotes the induction of inflammatory markers. However, few studies have identified factors
that affect catecholamine levels in caregivers who experience a combination of physical and
mental stress from caregiving.Purpose: This study aimed to identify physical factors that impact
catecholamine levels in caregivers of dementia patients. Methods: Participants were elderly
caregivers living together with elderly Alzheimer’s-type dementia patients. We performed
logistic regression analysis, with levels of adrenaline, noradrenaline, and dopamine (indicators
of catecholamine) as dependent variables. Results: Caregiver BMI had a significant impact on
adrenaline levels (OR: 0.792; 95%CI: 0.654-0.960) and noradrenaline levels (OR: 1.210; 95%CI:
1.009-1.451), whereas age had a significant impact on dopamine levels (OR: 1.162; 95%CI: 1.019-
1.324). Discussion: While caregiver BMI significantly impacted adrenaline and noradrenaline
levels, the mechanism underlying these relationships is unclear. One possibility is that obesity (BMI)
and a rise in sympathetic nerve activity contributed to hypertension. Our findings suggest that
chronic stress in elderly caregivers may potentially impair the dopaminergic activation system in
the brain. Conclusion: There is a need to identify factors which increase BMI in caregivers. Future
studies aimed at gaining a better understanding of the lifestyle habits of caregivers and intervention
studies aimed at reducing their BMI are warranted.

Keywords: Age;BMI;Caregiver burden;Catecholamine;Dementia

1.Introduction by caregivers of dementia patients is thought to
The mortality risk of caregivers has been ~ C2US physiological changes in the body. Levels
reported to be 63% higher than that of non- of D-dimer, a marker of fibrin formation and

caregivers . The chronic stress experienced degradation, are reported to be significantly
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higher in caregivers than in non-caregivers
. Similarly, caregivers of dementia patients
have higher serum IL-6 and CRP levels relative
to non-caregivers, and the accumulation of
everyday stressors promotes an increase in
inflammatory markers .

Patients with probable Alzheimer’s type
dementia have a median survival period of 11.3
years from onset and 5.7 years from diagnosis ¥\
Caregivers of dementia patients are reported to
experience a greater level of physical bur- den
and mental distress than caregivers of patients
with other disorders . One in three caregivers
experiences depression, with depression
occurring more frequently in caregivers of
dementia patients compared to caregivers of
patients with other chronic diseases °.

Aging and chronic stress can have a
devastating im- pact on the vulnerable brain
I The various emotions resulting from
stress are caused by neurotransmitters such
as noradrenaline and dopamine. Pathways
triggered by these neurotransmitters have been
studied in detail and are known to be closely
related to emotions *'. Activation of sympathetic
nerves results in the secretion of catecholamines
(adrenaline, noradrenaline, and dopamine), lead-
ing to vasoconstriction, increased heart rate, and
increased blood pressure, which can result in the
onset of circulatory disorders. Moreover, mental
stress is known to excite sympathetic nerves
®l. Many organs are innervated by autonomic
nerves. For instance, autonomic nerves innervate
endocrine grands and regulate hormone
secretion.

Only a few studies have examined factors

which impact catecholamine levels when

Nursing research

caregivers of dementia patients suffer from a
combination of physical and mental stress due to
caregiving. Therefore, the present study aimed
to identify health-related factors which impact
catecholamine levels in caregivers of dementia

patients.

2.Methods

2.1Participants

Participants were elderly caregivers living
together with Alzheimer’s-type dementia
patients, and included caregivers who had good
control of chronic diseases such as hypertension,
diabetes, and dyslipidemia. Those with severe
heart diseases and stroke were excluded.
2.2Research Design

This was a cross-sectional study
conducted to analyze factors which influence
catecholamines in caregivers.
2.3Caregiver Scales and Assessed Factors

To evaluate catecholamines, we assessed
the levels of adrenaline, noradrenaline,
and dopamine. Adrenaline has a heart-
stimulating effect and is also involved in
sugar and fat metabolism, noradrenaline has a
hypertensive effect, and dopamine (a precursor
of noradrenaline) has a specific effect on the
central nervous system, renal system, circulatory
system, and digestive system. The higher the
levels of these catecholamines, the stronger their
impact on the cardiovascular system.

The Japanese version of the Zarit Burden
Interview (ZBI) was used to assess caregiver
burden . We also assessed BMI by caregivers.
2.4Ethical Considerations

This study was approved by the ethics

committee of Nagoya University Graduate
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School of Medicine. Participants provided
informed consent after they received a clear
explanation that participation in the present
study was voluntary.
2.5Statistical Analysis

For logistic regression analysis,
dichotomized (high or low) levels of adrenaline,
noradrenaline, or dopamine based on median
levels were entered into the models as dependent
variables. Statistical analyses were performed
using SPSS25. P<0.05 was considered

statistically significant.

3.Results

Of the participants, 23 were male and
29 were female. Levels of noradrenaline and
dopamine were slightly high- er than reference
levels. Median systolic blood pressure values
were 143.0 and 134.8 for males and females,
respectively, with no significant difference
between the two (P=0.574; Table 1).

Table 2 shows the results of the bivariate
correlation matrix. Noradrenaline levels were
significantly correlated with dopamine levels
(r=0.456, p<0.05), but no significant correlation
was observed between adrenaline and nor-
adrenaline levels.

Table 3 shows the results of the bivariate
correlation matrix for hormone secretion and
caregiver factors. Adrenaline levels showed a
significant negative correlation with BMI (r=-
0.345, P<0.05), while noradrenaline levels
showed a significant positive correlation with
BMI (r=0.297, P<0.05). Dopamine levels
showed a significant positive correlation with
age (r=0.354, P<0.05).

Table 4 shows the results of a binomial

logistic regression model with caregiver age,
sex, total sense of care bur- den, BMI, and
number of oral medications as independent
variables. The high and low levels of each
hormone were entered as dependent variables
using the stepwise method. Hormone levels
were dichotomized based on whether they were
below or above the respective median level (0,
1) in order to extract factors that impact each
hormone.

Caregiver BMI was extracted as a
factor that significantly impacted adrenaline
levels (OR: 0.792, 95%CI: 0.654-0.960) and
noradrenaline levels (OR: 1.210, 95%CI: 1.009-
1.451). Age was extracted as a factor that
significantly impacted dopamine levels (OR:
1.162, 95%CI: 1.019-1.324). Binomial logistic
regression analysis revealed that caregiver BMI

significantly impacted.
4.Discussion

The present study identified age and
BMI as health-related factors which impact
catecholamine levels in care- givers of dementia
patients.

Noradrenaline levels were found to be
significantly correlated with dopamine levels.
Stress is known to stimulate the hypothalamo
pituitary-adrenal system, as well as the

(1-131  Adrenaline is

sympathoadrenal system
secreted into the blood from the adrenal medulla,
noradrenaline is secreted from sympathetic nerve
endings, and cortisol is secreted into the blood

1419 Both noradrenaline

from the adrenal cortex !
and dopamine are secreted from the adrenal
medulla. Noradrenaline and adrenaline have

been report- ed to inhibit the production of
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inflammatory cytokines by dendritic cells via

18 However, little is known

B receptors '
about their other effects. In the present study,
noradrenaline and dopamine levels were
correlated with each other, suggesting that both
catecholamines may be an objective indicator of
stress response, which we surmise reflects stress
from caregiving.

Mental stress tests markedly induce

[19

epinephrine re- lease "’). Epinephrine
(adrenaline) responses are negative- ly correlated
with changes in BMI and waist circumference
[20]. Moreover, noradrenaline levels at rest have
been shown to be a positive predictor of BMI
[21]. Although we identified caregiver BMI as
a significant factor which impacts adrenaline
and noradrenaline levels, how they are related
mechanistically remains unknown. Some of
the impairments in plasma glucose-insulin
homeostasis noted in visceral obesity may be
related to an abnormal meta- bolic response to

2 According to one

an adrenaline challenge
study, only plasma norepinephrine and BMI
were significant independent predictors of blood
pressure, suggesting that obesity and heightened
sympathetic nervous system activity contribute
to blood pressure elevation *.

Age was identified as a factor which
significantly impacts dopamine levels. Dopamine
levels and dopamine transporter density
have been reported to decrease with age™* "\,
However, our results are inconsistent with the
report that dopamine transporter density declines
with age. Dopamine levels were heightened in
our participants, despite them being elderly with
a median age of 76 years. In fact, we found that

dopamine levels tended to increase with age,

Nursing research

with dopamine and age showing a positive cor-
relation. This suggests that dopamine levels are
increased in the elderly caregivers of the present
study. One reason for this observation might be
that caregiving activities stimulated the brain,
which in turn led to the activation of dopamine
receptors.

Our findings suggest that neurotransmission
is likely to be highly active in elderly caregivers.
Furthermore, given that dopaminergic
neurons are reportedly more susceptible
to neuroinflammation from chronic stress

26-2 .
(26271 " chronic

than other types of brain cells
stress in elderly caregivers might impair the

dopaminergic activation system in the brain.

5.Conclusion

The present study identified factors which
impact catecholamine secretion due to stress in
caregivers of dementia patients. Specifically, age
and BMI were found to impact catecholamine
levels. In view of this finding, identifying
factors which contribute to increased BMI will
be important. Future studies aimed at gaining
a better understanding of the lifestyle habits
of caregivers and interventional studies aimed
at reducing BMI are needed. Furthermore, the
small sample size was another limitation of this
study. Accordingly, future studies should follow
and observe these blood biochemical factors in
the long term.
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Median IQR (25-75%)
Caregiver Age 76 72-79
Adrenaline (Ref: <100) (pg/mL) 39.5 22.3-56
Noradrenaline (Ref: 100-450) (pg/mL) 610 471-718.3
Dopamine (Ref: <20) (pg/mL) 21.0 14-31.3
BMI 23.4 20.7-25.2
SBP 142 125.5-147.8
DBP 78 72.8-87.5

BMI: Body mass Index, SBP: systolic blood pressure, DBP: diastolic blood pressure

Table 2. Associations of outcome measures

Table 4. Logistic regression analysis with
catecholamines as the dependent variable

1 2 3

1. Adrenaline r [1.000 95% CI
p (two-tailed)

- Dependent | Variable B P OR Lower | Upper
2. Noradrenaline |r  |.137 ]1.000 variable | (covariate) limit | limit
p (two-tailed) 333 Adrenaline | BMI |-233| .017 | .792 | .654 | .960

; *
3. Dopamine v 188 4567 [1.O000 |\ drenatine | BMI | 101 | 040 [1210] 1,000 | 1451
p (two-tailed) 183 1.001
. Caregiver

r: Spearman’s correlation coefficient; p: significance level, Dopamine age 43071025 11621 1,019 1.324

*p < 0.05

Table 3. Correlations between
catecholamines and care- giver factors

Age [SBP [BMI
Adrenaline r .099 -.002 |-.345%
P 487 988  [.012
Noradrenaline  |r .002 030  [.297*
P 991 832 [.032
Dopamine r 354*  1-.066 [-.069
P .010 640 [.625

r: Spearman’s correlation coefficient; p: significance level,
*p < 0.05

Two groups for each catecholamines based on median values
were created, as follows: adrenaline (<39.5=0;>39.5=1),
noradrenaline (<610=0; >610=1), dopamine (<21=0; >21=1).
B: partial regression coefficient, P: level of significance, 95%CI:

95% confidence interval, BMI: Body Mass Index.
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The Gulf Stream and the Californian Current as Factors
Affecting the Behavior and Health of Americans
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ABSTRACT

Due to the existence of the Earth's geomagnetic field, Lorentz’s forces constantly act on all
sea currents. These forces distribute the charges of sea currents in both vertical and horizontal
directions. In particular, this distribution manifests itself in the electric polarization of sea currents
in directions perpendicular to them. So, earlier it was shown that the same Lorentz forces cause
negative electrization of the Sargasso Sea. It is also shown here that the positive electrization of
the western edge of the Gulf Stream and, consequently, the eastern coast of the United States is
also caused by the Lorentz force arising from the interaction of this sea current with the vertical
component of the geomagnetic field. It is also shown here that the positive electrization of east edge
of California Current together with west coast of USA is also caused due to the similar reasons. All
this allows us to conclude that an increased concentration of positive air ions is constantly retained
in the air both in the east and in the west of the United States. This situation has caused the need for
an analysis of how the predominantly positive electrization of the air affects both human health and
their physical and mental activity. The results of this analysis are presented here. It is also shown
that these results can be useful for residents of some other countries.

Keywords: Environment;Electrization;Gulfstream;Metabolism;Stroke; Thrombogenesis;Alzheimer
's disease; Viral infections;Feng Shui

1.Introduction

It is well known that the Lorentz force FL
acts on charges moving in a magnetic field:FL =
q[v, B](I)where: q — an electric charge moving
in a magnetic field;v — the speed of movement
of such a charge q; B — magnetic field induction
[1.2]

This allows us to conclude that the earth's
surface, including water, which continuously

crosses the lines of force of the geomagnetic

field during its own diurnal rotation (Figure
1), is constantly exposed to the Lorentz
forces,which continuously separate positive and
negative earthly charges, both in vertical and
horizontal directions ", This separation occurs
even more effectively in air and sea currents,
which are subjected to the action of additional
Lorentz forces arising from the movement of
these currents relative to the vertical component

of the geomagnetic field ™',
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Figure 1. Since the Earth rotates around
its own axis, all objects located on the earth's
surface constantly intersect the lines of force of
the geomagnetic field *.

Thus, as a result of the interaction of the
clockwise waters of the Sargasso Sea (Figure 2)
with the vertical component of the geomagnetic
field, directed downward in the northern
hemisphere of the Earth, negative charges are
concentrated inside this sea and positive charges
— at its periphery ' (in fact, as a result Hall’s
effect ).

Iy
X.
NORTH ’
AMERICA

SOUTH AMERICA

Figure 2. The Sargasso Sea is located in
the Northern hemisphere of the Earth and is
limited by currents moving clockwise. Equator is
marked with a white horizontal line ®.

Thus, as a quite expected result of the
interaction of the Gulf Stream (Figure 3, red
arrows to the right of North America) with the
vertical component of the geomagnetic field,
which is directed downward in the northern
hemisphere of the Earth, is that positive charges
are concentrat ed on the western side of this sea
current (resulting in the same Hall’s effect !

For this reason, the land, water and air of
the US East Coast is constantly saturated with
positive ions, mainly hydrated protons, which
most actively evaporate from the surface of
positively charged water !

Moreover, as a result of the interaction of
the California Current (Figure 3, downward
blue arrow to the left of North America) with
the same vertical component of the geomagnetic
field, positive charges are concentrated on its
eastern side. For this reason, the land, water
and air of the US west coast are saturated with

positive ions at least constantly.

-

Figure 3. Near North America, there is the
Gulf Stream (red arrows) and the California
Current (blue arrow point ing down, to the left of
the continent).
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While important for completeness, it should
also be noted that the same positive electrization
occurs on the northern coast of the Gulf of
Mexico and the east and west coasts of Florida
(Figure 3); of course, this electrization is the
result of the interaction of the nascent Gulf
Stream with the same vertical component of the
geomagnetic field.

Thus, people who live on all coasts of the
mainland United States, with the exception of
Alaska, are constantly under the influence of
an all-encompassing positive electrization. Let
us discuss how this electrization determines
the characteristics of the nervous and physical
activity of such people, as well as how it affects
their health.

To attract the attention of a larger audience,
it should be added that the same reasons for the
discussed positive electrization, which were
mentioned, exist in other regions of the Earth.
So, the sea currents are exist of the east coasts
of Japan and Brazil, as well as off the southeast
coast of Australia, also charge them positively.
(It should be noted that the last two currents are
directed from north to south and that the vertical
component of the geomagnetic field is directed
upwards in the southern hemisphere of the
Earth, where both these countries are located.)
Thus, the phenomena discussed here have a

planetary distribution.

2.Discussion

First of all, the fact that glucose is
transported through the cytoplasmic membranes
by means of a symport (Figure 4), the intensity
of which is determined by the concentration of

extracellular protons, which are directly involved

in the creation of the “proton drawing force”
(pdf) [6-8], musts be considered. Since glucose
is the main "fuel" of nerve and muscle cells,
at least the rate of its transport through their
outer membranes determines their functional
activity and, consequently, the nervous and
muscular activity of people in general. Already
this transport function of protons suggests that
humans are very active in environments that are

saturated with them.

(A) symport (B) Antiport
OUTSIDE OF CELL
®® ®®
Low High
—] —
A%
X - - OO
p) ) ) 31
§ s | |
& —/ o &
High Low
@®® ®®

Electrochemical
potential gradient
of substrate B

Electrochemical
potential gradient

of substrate A CYTOPLASM

Figure 4. The energy of proton gradients
on cytoplasmic membranes allows cells to
realize two types of secondary active transport:
symport and antiport. At the symptom (A), a
proton, penetrating into a cell from the outside,
captures one glucose molecule. With antiport
(B), the energy "scattered" by a proton entering
the cell from the outside can be used to remove
cations (for example, sodium ions) from the cell
(8l

Moreover, the positive electrization of the
environment can cause an increase in the tone
of the human body as a whole and, in particular,
of its skin and blood vessels. This possibility
is due to the fact that positive electrization of
water (which is the main component of the
human body) increases its surface tension and,

as a result, causes its compression, in contrast to
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negative electrization of water (Figure 5) "’

It is also appropriate to recall that the
head of a standing or sitting person is the most
positively charged part of his body " This
means that the human brain is evolutionary
turned to positive electrization, which increases
its metabolism and, therefore, both its activity
and development.

Due to the small surface tension, water with
negative electric potential can spread throughout
the bottom of the Petri dish; due to the large

surface tension, water with a positive electric

potential cannot spread throughout the bottom
of the Petri dish.

Figure 5. Left: 5 ml of water with a potential
of —200 mV completely cover the bottom of the
Petri dish. Right: 5 ml of water with a potential
of +200 mV do not completely cover the bottom
of a Petri dish. Both water used had 20 — 22 °C
[5,9].

Given, in addition, the positive electrization
of the air stimulates the transfer of essential
nutrients from the intestine to the blood ', one
can conclude that the constant saturation of the
ambient air with positive air ions and, therefore,
hydrated protons determines the permanent
physical and intellectual activity of most
Americans.

Unfortunately, this activity also has

negative manifestations, which include the
permanent aggressiveness of the Americans,
which manifests itself in both high crime and
high accident rates on the roads. Moreover,
the constantly high tone of permanently
positively charged blood vessels can initiate
their destruction and hence bleeding. Starch
powder applied to the surface of positively
charged water makes it possible to convincingly
demonstrate its "destructive" ability: as you can
see, positively charged water literally "breaks"
a lump of starch powder applied to its surface,

unlike negatively charged water (Figure 6).

Figure 6. Left: the starch powder covers

the surface of the water with potential +250 mV
practically wholly. Right: powder starch remains
in the same place where it was put in water
potential —200 mV. Both water used had 20 —
22°C 9,

Moreover, the "bursting" ability of
positively charged water is confirmed by the
fact that it destroys the films formed during the
drying of collagen solutions prepared in such
water (Figure 7); besides, it should be born in
mind that negatively charged water does not
demonstrate such destructive power, at least in

relation to collagen.
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Figure 7. This is a "cracked" film, into which
the drying collagen solution, prepared in water
with a potential of+250 mV, has turned. Water
used had 20 — 22 °C.

Thus, bearing in mind that elastin, which
is a structural analogue of collagen, is the
main structural protein of blood vessels """, the
obtained result (Figure 7) suggests that positive
electrization can be the main cause of non-
traumatic destruction of blood vessel walls, in
fact, the main cause of stroke. The fact that only
positively charged water is capable of causing

Pl must be also

swelling of various biopolymers
be taken into consideration, because it suggests
that the same positive electrization stimulates
the formation of blood clots, i.e., thrombus
formation. (Probably, this thrombus formation is
a defense reaction of the body to the destruction
of the walls of the blood vessels. In any case,
such coordination looks quite natural, since it
allows you to stop bleeding through the ruptured
walls of the blood vessel.)

Unfortunately, these are far from all the
discussed harmful effects of the discussed
positive electrization. So, it is likely that it
contributes to the spread of viral infections. To
better understand how this might happen, one
must first understand the general importance

of positive electrization of DNA molecules

(together with their immediate environment)
for their successful introduction into cells
undergoing artificial genetic modification. The
need for this electrization is becoming almost
obvious if to take into account the efficiency
of using cationic (exclusively!) polymers for
introducing DNA molecules into target cells,
as well as the need for positive electrization in
such methods of genetic modification of cells as
DE- AE-dextrin method and lipofection method.
Since this is relevant right now, it should be
added right away that all these methods are also
effective for the introduction of RNA to target
cells '

To better understand this very need for
positive electrization of introduced DNAs more
fully, it is necessary to analyze the phenomena
underlying the cryogenic method of genetic
transformation of bacterial cells, which consists
in preliminary deep cooling of a mixture
containing recipient cells and injected DNA,
followed by heating this mixture to 37 — 42 °C "
Since this is necessary, let's remember a Kyon's
rule right now: when two phases are in contact,
the phase with a higher dielectric permittivity
receives a positive charge and the phase with

10161 “Since the dielectric

a lower — negative '
constant of water is ~73.1 at 40 °C and 88.3 at 0
°C "% a cold water mixture accumulates protons
and, therefore, acquires a positive charge, and
warm water in contact with it loses protons and,
accordingly, acquires a negative charge, naturally
— in accordance with the aforementioned Kyon's
rule. As you can see, the cryogenic method of
genetic transformation of cells is also based on
the formation of an electrical gra- dient, most

likely a stepwise proton gradient on the outer
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membranes of target cells. This suggests that the
transfer of DNA molecules into modified cells
occurs together with a flux of protons directed
from a warmer aqueous phase to a colder one,
thus striving to create a charge dis- tribution
provided for by the Kyon's rule """

All these examples should convince that
the transport function of protons extends not
only to the relatively small molecules and ions
(Figure 4), but also to large. Accord- ingly,
this suggests that such a function of protons
is universal. Besides, all this suggests that
positive electrization of the human body via
to the correspondingly electrized environment
can increase a human susceptibility to viral
infections, naturally assuming that the
extrapolation of these phenomena to human

cells is correct.

3.Conclusions

To make these conclusions easier to accept,
initially compare how you feel in bright and
cloudy weather, given at the same time that
clear weather usually coincides with positive
electrization of the lower atmosphere, and
cloudy weather — their negative electrization
"7l Moreover, you can compare how you feel
during the day and at night, given the increased
positive electrization of the daytime side of the
Earth 'Y, Tt is likely that all these comparisons
can definitively convince you that the variations
in air electrization are natural, as well as that
they affect people.

Besides, these comparisons will allow us to
agree that the targeted electrization of ambient
air allows you to con troll the well-being and

behavior of people. Thus, it can be assumed

that the targeted negative electrization of the
air will reduce the levels of crime and road
accidents, as well as the incidence of stroke and
unwanted thrombosis. It can also be hoped that
the same negative electrization can prevent the
ingress of foreign nucleic acids, including viral
ones, into human cells, preventing the spread
of viral infections in general. If we add that
negative electrization of public buildings and
vehicles can prevent many bacterial infections
") then its purposeful use would seem more
than reasonable. (The fact that such negative

29 also

electrization can also prevent cancer
speaks in its favor.)

Moreover, any electrization must be
sufficiently justified. So, the fact that the brain is
abnormally compressed in Alzheimer's patients
2 suggests that this contraction is due to
positive electrization, just like the compression
of positively charged water (Figure 6, right).
Accordingly, it can be assumed that negative
electrization of the air surrounding patients
with Alzheimer's disease can be transmitted to
their brains, causing the same decompression
as in the case of negative electrization of water
(Figure 6, left). At the same time, one should
not ignore the idea that impairment of glucose
transport into neuronal cells is the true cause
of Alzheimer's disease “". Therefore, this idea
suggests that positive electrization of the brain
of patients will stimulate glucose symport
through the outer membranes of brain cells, in
accordance with the scheme shown in Figure 4,
A. Thus, according to this idea, it is precisely
positive electrization of air that may not only be
beneficial, but also vital for Alzheimer's patients.

(At the same time, one should not forget that the
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human brain consists mainly of water, where its
content is estimated at ~ 80%, and also that the
human brain is located next to the respiratory
tract.)

At all events, it is necessary to consider all
the possible consequences of any electrization of
the air. It should be noted that this consideration
can be very useful for both climatologists and
balneologists using the effect of natural factors
on patients. In addition, the same consideration
can be no less useful for Feng Shui adherents
who seek to use the effect of air and water
currents on people, both natural and artificial. In
any case, all of them can now consciously use
the fact that the direction of rotation of air or
water determines the sign of their electrization,
which can be negative, as in the Sargasso Sea
(Figure 2), or positive, as on the ocean coasts
of the United States (Figure 3). In par ticular, it
should be taken into account that it is convenient
to obtain the desired electrization of the air
with the help of appropriately oriented fans,
especially since the effectiveness of this type of

electrization is confirmed by visual experiments
[20,22]
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Importance and Risk Prediction of ABO Blood Group
and Rh Factor in Papillary Thyroid Cancer
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Dicle University Faculty of Medicine, Department of Adult Endocrinology and Metabolism, Diyarbakir,
21090, Turkey

Zafer Pekkolay Mehmet Simsek Hiisna SaragogluMehmet Turgut Alpaslan Kemal Tuzcu

ABSTRACT

Objective: There are limited data in the literature regarding the potential relationship between
thyroid cancer and ABO blood types and Rh factor. The aim of our study was to investigate whether
papillary thyroid cancer (PTC) is associated with blood type.Materials and Methods: The present
study included patients who presented to Dicle University Faculty of Medicine between June 2009
and December 2020 and were diagnosed with PTC as a result of postoperative (thyroidectomy)
histopathological analysis. The control group consisted of individuals whose blood type was
analyzed at a random blood center.Results: Of the 223 patients diagnosed with PTC, 163 (73.1%)
were females and 60 (26.9%) were males. In the comparison of patients based on ABO blood
types and Rh factor, A Rh positive blood type was found 31% less frequently in the PTC group
compared with the control group, and thus it was associated with a lower risk of PTC (OR:0.69;
95% Confidence Interval: 0.50—0.96, p=0.029).Conclusions: In our study, we found A Rh positive
blood type to be significantly less frequent among patients with PTC. A Rh positive blood type can
be considered as a protective factor indicating a reduced risk of PTC
Keywords: Papillary;thyroid cancer;Blood types;ABO;Rh

1.Introduction improvements in imaging techniques, biopsy

) methods (fine needle aspiration biopsy), medical
Thyroid cancers are the most common ( P psy)

endocrine malignancy and account for
approximately 3% of the global cancer
incidence ''!. Differentiated thyroid cancers
(DTCs) arising from thyroid follicular epithelial
cells account for the vast majority of thyroid
cancers. A total of 3%—9% of DTCs are familial
?land approximately 85% of these DTCs are
papillary thyroid cancers (PTCs) ") Increased
incidence rates are mainly due to increased
PTC diagnosis rates. Detection of small and

subclinical PTCs has become easier with the

surveillance, and healthcare accessibility ™.
Therefore, the incidence of thyroid cancer is
still increasing ™.

The well-known risk factor for the
development of thyroid cancers, particularly
PTC, is exposure to ionizing radiation,
particularly during childhood ***); however, it
is considered that other factors (family history,
sex, obesity, smoking, alcohol consumption,

hormonal exposure, and some environmental

pollutants) may also play a role """ It is
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believed that exposure to certain chemicals
during intrauterine life and early childhood,
especially along with possible epigenetic
changes, may result in a mutagenic tendency
in thyroid cells ). An inverse relationship
between smoking and alcohol consumption
and thyroid cancer has been mentioned in some
studies '”. Other factors that are believed to
cause thyroid cancer include high dietary iodine
content (especially PTC) "™, as well as intakes
of selenium, goitrogens, and carcinogens. High
thyroid stimulating hormone levels and genetic
syndromes (Gardner, Cowden, and Werner
syndromes) have been associated with DTC .
Because most flame retardants have chemical
structures similar to thyroid hormones, they
have been reported to alter thyroid hormone
homeostasis and have ultimately become one
of the suggested causes owing to their potential
effects on the risk of thyroid cancer!”.

Blood type analysis is a key procedure in
the blood transfusion process along with genetic
analyses and associated disease examinations.
The first blood type antigen system was the
ABO system "'/, ABO blood type antigens are
defined by the carbohydrate moieties on the
outer surface of the erythrocyte cell membrane
"2 ABO antigens are also secreted from many
sites other than erythrocytes, including platelets,
vascular endothelial cells, mucous, and epithelial

3] The Rh system is the second most

tissues
important blood type system in the preliminary
transfusion test ",

Clinical studies have shown that the ABO
blood type plays a role in various diseases and
malignancies Y. The relationship between

ABO blood types and cancer was first reported

in 1953. Since then, numerous studies have
been published with often conflicting results
31 Although some studies evince a relationship
between ABO blood type antigens and various
cancer types, there is limited data on its
prognostic significance in patients '*. Further
large-scale studies are warranted to determine
whether ABO antigens have a function and,
if they do, how this function contributes to
tumorigenesis ', In this study, we aimed to
determine whether PTC, a type of DTC, is
associated with blood type.

2.Materials and Methods

Patients who presented to Dicle University
Faculty of Medicine between June 2009 and
December 2020 and were diagnosed with PTC
as a result of postoperative (thyroidectomy)
histopathological analysis and a control group
consisting of individuals whose blood type
was analyzed at a random blood center were
retrospectively included in the present study.

The control group consists of people who
applied to the emergency department of our
hospital between these dates for any reason and
whose blood groups were studied in the blood
center. Individuals were selected by simple
randomization to avoid bias from the hospital
system. No disease screening was performed
in the control group. Adults older than 16 years
were included in the control group. It is known
that the prevalence of thyroid diseases is higher
in female gender. Therefore, gender matching
was not done between the groups so that the
control group represents the real population.

The blood types of these individuals
were recorded. ABO and Rh blood types were
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determined at the blood center using the gel
centrifugation method (column agglutination;
Ortho AUTOVUE INNOVA). Individuals aged
<16 years, patients with concomitant non-
thyroid malignancies, and those with other non-
PTC thyroid ma- lignancies were excluded
from our study. This study was approved by
Dicle University medical ethics committee
(No: 145/2021) in accordance with the ethical
standards of the Declaration of Helsinki.

The data were analyzed using SPSS Version
22. The control and PTC groups were compared.
Chi-square test was used to compare categorical
variables and Mann-Whitney U test was used to
compare numerical variables between groups.
For statistical significance, results with p<0.05 at
95% Confidence Interval (CI) were considered

significant.

3.Results

Of the 223 patients with PTC in the study,
163 (73.1%) were females and 60 (26.9%)
were males. Their median age (minimum-—
maximum) was 43 (16-86) years. Of the 1040
individuals in the control group, 547 (52.6%)
were females and 493 (47.4%) were males.
Their median age (minimum—maximum) was
also 43 (16-90) years. PTC was observed at a
significantly higher rate in females (p<0.001).
A comparison based on ABO blood types and
Rh factor revealed that A Rh positive blood type
was ob- served at a lower rate in the PTC group
than in the control group (OR:0.69; 95% CI:
0.50-0.96, p=0.029). However,there were no
significant differences among other blood types
and Rh factors. The occurrence rates of blood

types in the PTC and control groups and the
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demographic characteristics of the individuals
are presented in Table 1.

Although A blood type was the most
common blood type in Diyarbakir, Turkey
(control group), with an occurrence rate of
37.6%, O blood type was found to be the
most common blood type in the PTC group,
with an occurrence rate of 38.6%. Percentage
distributions of blood types are presented in
Figure 1. In Figure 2, the distributions of ABO
blood types and Rh factor in the PTC and
control groups are presented. A Rh positive
blood type was found at an occurrence rate of
33.6% in the control group and 26% in the PTC
group, whereas O Rh positive blood type was
found at an occurrence rate of 32.1% in the
control group and 35% in the PTC group.

Table 1. Distribution of ABO blood types
and Rh factor in the control and papillary thyroid
cancer groups

PTC Control
n=223(%) |n=10400%) |P VAU
Age (years)* 43 (16 -86) (43 (16-90) [0.261
e a0 [ o
ABO
A Positive 58 (26%) 349 (33.6%) | 0.029
A Negative 10 (4.5%) 42 (4%) 0.761
B Positive 40 (17.9%) 172 (16.5%) | 0.612
B Negative 10 (4.5%) 27 (2.6%) 0.129
AB Positive 16 (7.2%) 74 (7.1%) 0.975
AB Negative 3(1.3%) 12 (1.2%) 0.811
O Positive 78 (35%) 334 (32.1%) | 0.408
O Negative 8 (3.6%) 30 (2.9%) 0.577
Rh factor
Rh Positive 192 (86.1%) 929(89.%) 0.229
Rh Negative 31 (13.9%) 111 (10.7%) | 0.575
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Figure 1. Schematic distribution of ABO
blood types
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Figure 2. Occurrence rates of ABO blood
types and Rh factor in the thyroid papillary
cancer and control groups (in percentages)

4.Discussion

Over 90% of thyroid cancers are of the
follicular or papillary variants often termed
differentiated thyroid cancer "), Many factors
other than ionizing radiation have been
reported to be associated with the etiology
of thyroid cancer, but a definite causality has
not yet been established. There are limited
data in the literature regarding the possible
relationship between thyroid cancer and
ABO blood types and the Rh factor . Blood
types have been investigated in the etiology
of many malignancies. Metaanalyses have
detected a decreased risk of gastric, pancreatic,
breast, ovarian, colorectal, esophageal and
nasopharyngeal cancers for patients with O
blood type. Although associations between
some malignancies and blood types have been
demonstrated, the link between the expression
of blood type antigens and tumor formation
has not been clarified for most tumor types in
various studies. It was thought that genome-
wide association studies may provide prognostic
support for the association between the ABO
glycosyltransferase gene and cancer risk '\,
In a study, blood group A was associated
with significantly higher risk for malignancy
including hepatocellular carcinoma, pancreatic
and breast cancers while biliary and esophageal
cancer risk was significantly associated with
blood type B ""°\. In another study both B and
AB blood types have been associated with
a significantly lower risk of gastrointestinal
cancer, colorectal cancer. Blood group B was
also associated with a significantly lower risk of
stomach cancer and bladder cancer, while blood

group AB was observed to significantly increase
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the risk of liver cancer. It has been found that the
risk of gastric cancer, colorectal cancer increases
with blood group A "', We investigated the
relationship between PTC and blood types in the
present study.

The distribution of ABO blood types and Rh
factor varies between populations and races "'*).
In a research conducted in Diyarbakir in Turkey,
ABO and Rh blood type ratios were found to
be similar to our study. The blood groups of a
total of 206.673 people who applied to blood
centers were found respectively; 36.55% A
Rh(+), 29.70% O Rh(+), 16.65% B Rh(+),
6.26% AB Rh(+), 4.26% A Rh(-), 3.95% O
Rh(-), 1.88% B Rh(-), 0.72% AB Rh(-).89.17%
of the applicants were Rh positive and 10.82%
were Rh negative. As a result, it was stated that
there were few differences with the blood group
distributions in other regions of our country, and
the blood group distribution determined in the
study was similar to our country in general ",
In the present study, the A blood type was the
most common blood type, with a slightly higher
occurrence rate than the O blood type, which
was found at a similar rate to the control group.
In the PTC group, blood type A was observed
less frequently, whereas blood type O was
observed relatively more frequently. The lower
occurrence rate of A blood type was statistically
significant; however, the higher occurrence rate
of O blood type was not statistically significant.

Recent studies have reported a relationship
between polymorphisms in the ABO gene
locus and circulating tumor necrosis factor-
alpha, intercellular adhesion mole- cule-1,
E-selectin, and P-selectin levels. It is considered

that altered ABO glycosyltransferase activity
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affects cell proliferation, tumor invasion, and
metastatic invasion, thereby playing a key role
in carcinogenesis. This suggest- ed that ABO
blood type may directly influence tumorigenesis
and tumor spread and provide a biological
basis for its putative effect on cancer survival.
The results of studies evaluating the prognostic
significance of ABO antigens in various cancers
are rather contradictory. Blood type O appears
to be protective against cancer development
and progression in pancreatic cancer, whereas
the expression of A blood type antigen in tumor
cells is reportedly a positive prognostic factor
in lung cancer . In our study, A Rh positive
blood type was found to be a positive protective
factor for PTC.

There are limited data in the literature
regarding the relationship between blood types
and Rh factor in thyroid cancer. Initially, the
keratan sulfate epitope was considered as a
specific marker of PTC cells and was observed
to be produced simultaneously with poly-N-
acetyllac- tosamine, which carries blood type
antigens “”. In another study, the expression of
blood type-related antigens was demonstrated in

U In a similar

thyroid follicular epithelial cells
study, it was reported that the neoplastic trans-
formation of thyroid gland was accompanied by
progressive re-expression of blood type-related
antigens, which are not found in normal tissues.
The results of that study suggested that poly-
N-acetyllactosamine structures are produced
in papillary carcinomas in a linear fashion, and
these structures are of promising diagnostic
value for distinguishing PTC from other thyroid
malignancies *?). Because of these findings

that support the role of blood type in cancer
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pathogenesis, it is believed that there may be a
relationship particularly between PTC and blood
type.

In a study investigating the relationship
between thyroid cancer, diabetes, and ABO
blood type !, 87 patients with thyroid cancer
(68 of them had PTC) were compared with a
control group. The most common blood type
was O in both groups. It was observed that,
compared with the control group, blood type
A was significantly less common in patients
with thyroid cancer and reduced the risk of
thyroid cancer by 43%. Borderline (increased
risk of 60%) thyroid cancer risk was reported
in patients with blood type B. It was considered
that blood type A could significantly reduce the
risk of thyroid cancer, whereas blood type B
could increase this risk. However, there was no
significant relationship between PTC and ABO
blood type. The low number of patients with
PTC in that study may explain the inability to
reveal any relationship with blood type A. As
a matter of fact, we found that the risk of PTC
decreased significantly by 31% in patients with
A Rh positive blood type in our study (OR:0.69,
95% CI: 0.50-0.96). In addition, in the present
study, although blood type B was found to be
relatively more common in the PTC group, this
increase was not statistically significant.

In another study evaluating Rh factor
together with ABO blood types'*, 1299 patients
with benign and 744 patients with malignant
thyroid disease (700 of them had PTC) were
compared based on their histopathological
features. Individuals with malignant disease
were more frequently Rh positive than

individuals with benign disease. However, no

significant relationship was noted between ABO
blood types and thyroid malignancy. Blood type
B was considered to potentially contribute to
the development of thyroid cancer and as a risk
factor for autoimmune thyroid disease. It was
considered that the aforementioned study was
not sufficient to evaluate the differences in blood
types of patients with thyroid cancers and the
nor- mal population because it only compared
patients with benign thyroid disease and those
with malignant thyroid disease. In our study, no
significant difference was found between the
PTC group and the control group in terms of
blood Rh factor.

The limitation of our study in cancer risk
assessment was the inability to evaluate the
genetic transition of PTC and the environmental
exposure of the patients because it was a single-
centered, retrospective study.

In conclusion, genetic transitions
and potential expo- sure to environmental
carcinogens and ionizing radiation are
considered to be the main factors responsible
for the pathogenesis of thyroid cancer. However,
A Rh positive blood type can be considered as
a protective factor indicating a reduced risk of
occurrence of PTC.
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ABSTRACT

Aim: Evaluation of the antitumor activity of the new drug Dekoglitz in animals with tumor
strains of Sarcoma 45 in comparison with the drug dekocin, from which it was obtained, as
well as with 5-fluorouracil and etoposide, and on ovarian tumors (OT) in comparison with the
drug dekocin and identification of the effect of Dekoglitz on NA synthesis and internucleosomal
DNA degradation. Methods: The study of preparations was carried out on 68 outbred rats with
transplanted C-45 and OT tumors. The alkylating effect of the drugs was studied on cells tumor of
Sarcoma 180. Results: The antitumor activity of dekoglitz on Sarcoma 45 was high, about 98/96%,
with a remission rate of 80%. Its effect was 28-24% higher than that of dekocin. On OT, the effect
of decoglitz with intraperitoneal administration reached 89/76% with a remission rate of 40%,
with oral administration 96/86% with a remission rate of 60%. Conclusion: The study of the new
drug Dekoglitz on animals with a tumor of Sarcoma 45 revealed its higher activity (by 20-27%)
in comparison with the original Dekocin, 5-fluorouracil and etoposide with a lower level of side
effects. On OT, the effect of Dekoglitz was 35-40% higher, especially after oral administration.
Apparently, the great ability to suppress the synthesis of NA and carry out internucleosomal
degradation and fragmentation of tumor DNA by the new drugs dekoglitz explains its antitumor
efficacy,which is greater than that of Dekocin (K-18) in experiments on tumors.

Keywords: Dekocin;Decoglitz;Animal tumors;DNA/RNA

1.Introduction of a number of tumors to existing drugs dictate

The pronounced general toxic effect of the need to create new anticancer drugs.

a large number of used cytostatics, rapidly The use of medicinal preparations based

developing resistance, and the lack of sensitivity ~ on licorice root has been around for several
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millennia. The main active ingredient in licorice
root is the triterpenoid glycyr- rhizic acid (GA).
GA as a solubilizer of many water-in- soluble
organic substances is used to create low-dose,
low-toxic drugs .

For example, practically insoluble in water,
gossypol and its derivatives, hydrocortisone,
prednisolone, kra-cil, nistatine and other drugs
in combination with the monoammonium salt of
glycyrrhizic acid (MASGA) pass into aqueous

[2.3

solutions >, All these positive properties of GA
and its derivatives are associated with its ability
to form supramolecular complexes, which
in aqueous solutions have very low critical
micelle concentration values. All researchers
note the very low toxicity of preparations with
GA, MASGK and their derivatives, created on
their basis. In addition to the above properties,
GA and its derivatives exhibit a pronounced
anti-inflammatory, analgesic effect, anti-
edema, hypotensive, virus-neutralizing effect,
improves tissue regeneration both in the
early manifestations of a viral disease and in
ulcerative forms.

However, GA was not used for combination
with anticancer drugs. We are developing new
promising sub- stances based on tropolone
alkaloidus, of which dekocin, a derivative of the
alkaloid colchicine, revealed activity in animal
studies with 10 tumor strains, which was the
highest (above 80%) on Sarcoma S 180, RShM-
5 (cervical cancer) and AKATOL [4], which
allowed this drug to be proposed for clinical
trials. The obtained clinical data of the antitumor
drug dekocin indicate a high sensitivity of skin
cancer to 3-4% dekocin ointment, which was

also effective in combination with radiation ™

However, dekocin is insoluble in water, which
complicates both its parenteral administration
and bioavailability. In this regard, we used
the method of molecular encapsulation of the
drug dekocin with glycyrrhizic acid (HA),
which has effective solubilizing properties. A
new water-soluble supramolecular complex of
Dekocin and HA was obtained, which differs in
physicochemical parameters from the original
Dekocin, as well as a 2.6-fold decrease in
toxicity, which is named Dekoglitz.

The aim of this work was to study
the antitumor activ-ity of a new colchicine
derivative Dekoglitz in animals with tumor
strains of Sarcoma 45 and ovarian tumor (OT)
in comparison with the effect of decocin,
5-fluorouracil and etoposide, as well as to study
the effect of Decoglitz on DNA/RNA synthesis
and internucleosomal tumor degradation in
comparison with the effect of dekocin (K-18)

and etoposide.

2.Methods

2.1Tumoral Strains

Transplantable tumors, murine sarcoma
180, and two strains of rat sarcoma 45 and
ovarian tumors (OT) were used in the work.
Strain Sarcoma 180 was purchased from the
Tumor Strains Collection Bank (Institute
of Carcino- genesis, N.N. Blokhin Russian
Cancer Research Center, Russian Academy of
Medical Sciences) Moscow, Russia. The strains
of Sarcoma 45 and ovarian tumors (OT) were
purchased from the Tumor Strains Collection
Bank (Institute of Oncology of Kazakhstan).
The tumor strains were passaged to the strain

protocol.
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2.2Antitumor Drugs

The following drugs were used in the
work: etoposide (Etoposide phosphate, Bristol-
Myers Squibb); 5-fluoro- uracil (Getwell Pharm
acutikals, India); the K-18 (Dekocin) and its
derivative Dekoglitz (tropolone alkaloids, col
chicine derivatives) developed by Prof., Z.
M. Enikeeva at the Republican Specialized
Scientific Practical Medical Center of Oncology
and Radiology of the Ministry of Health of the
Republic of Uzbekistan (RSNPMTSO&R MH
RUz).
2.3Animals

In the experiment white outbred, mice
weighing 18-20 g (60 individuals) and rats
weighing 90-140 g (68 individuals) were used.
The animals were kept on a standard diet
under natural lighting conditions and had free
access to water and food in the vivarium at the
RSNPMTSO&R MH RUz.

At the end of the experiment, all rats and
mice were euthanized under ether anesthesia,
in accordance with the International Rules for
the Protection of Vertebrates. All experiments
were performed in accordance with the
recommendations and requirements of the
“World Society for the Protection of Animals
(WSPA)” and “European Convention for the
Protection of Experimental” (Strasbourg, 1986).
2.3.1Investigation Antitumor Activity of
Drugs

Tumor subinoculation was carried out
according to generally accepted methods:
tumors of Sarcoma 45 and OT were inoculated
subcutaneously with a suspension of tumor cells,
30-60 mg in 0.3-0.5 ml of nutrient medium per

rat[7]. Treatment of animals began 4 days after

tumor implantation, drugs were injected in all
groups 10 times, and all experimental groups
were injected with drugs in a volume of 0.3 ml
per 100 g rat. The animals were slaughtered on
the 19-21st day after tumor implantation, the
animals were sacrificed using humane methods
of working with laboratory animals. Before the
introduction and at the end of the experiment,
the body weight of the animals was determined.

During the experiment, in order to study
the dynamics of tumor growth, the volumes
of tumors through the skin of animals were
measured in the treated and control groups
of mice (in 3 projections) at the beginning of
the experiment, every 5 days after the start
of treatment, and before slaughter. At the end
of the experiment, the efficacy in sacrificed
mice was determined by the volume (V) of the
extracted tumor tissue, as well as by the tumor
mass in the compared groups. Tumor growth
inhibition was calculated using the formulas [7].
The tolerability of the treatment was judged by
the death of the mice; for an indirect assessment
of the possible hematotoxicity in the sacrificed
mice, the spleen weight was determined.
2.3.2Alkylating Action

The effect of drugs on the synthesis of DNA
and RNA was studied on Sarcoma 180 tumor
cells in vitro. A cell suspension from tumor
tissue was obtained according to the method
[8]. Cells with a titer of 10,000 were cultured
in medium (RPMI-1640 containing 5% fetal
bovine serum (FBS), 2mM L-glutamine, 10U/ml
penicillin and 100mcg/ ml streptomycin), with
the absence and presence of therapeutic (TD)
investigational drugs , for 24 hours at 370C in
an atmosphere of 5% CO2.
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2.3.3Isolation of DNA/RNA

DNA/RNA preparations from Sarcoma
180 cells were isolated by two methods, a)
phenol-chloroform method [9] and according
to the protocol of the kit-kit “DNA-sorb-B”
(InterLabService), Russia. The DNA/RNA
concentration was determined by adsorption
at a wavelength of 260 nm on an SF-26
spectrophotometer (Russia).

For the analysis of internucleosomal DNA
degradation, total DNA/RNA preparations were
treated with the RNase A enzyme according
by method [9]. DNA/RNA electrophoresis
was analyzed in 1.5% agarose gel for 4 h, 60V
according to the method [9].

Statistical processing was performed using
Statistica, version 6.0. The level of statistical

significance was taken as p <0.05.

3.Results

3.1Study of Antitumor Activity, in vivo

The study of the antitumor activity of the
drugs on the Sarcoma 45 strain began 4 days
after tumor subinoculation the drugs were
injected 10 times. The slaughter was carried

out on day 21. In the control group, there was

a mortality of 25%, in the experimental groups
with the use of dekoglits and dekocin, there
was no death of animals, in the group with
5-fluorouracil all animals died after 10- fold
administration, in the group with etoposide, 30%
of the animals died.

In group 2, the drug Dekoglitz showed high
antitumor activity in 98/96%, 80% of regressed
tumors were ob- served, while the drug caused
a slight decrease in body weight (by 5%) and an
increase in the spleen by 20% (Ta- ble 1).

In group 3, the antitumor effect of the drug
dekocin was less high - 70/72%, the drug caused
a slight decrease in body weight (by 6%) and
spleen (by 20%).

In group 4, the drug 5-fluorouracil at a dose
of 15 mg/ kg caused the death of all animals on
day 15 after inoculation and its antitumor effect
could be assessed on day 12 when measuring
the volume of tumors in 2 animals, 12 when
measuring the volume of tumors in 2 animals,
which was in relation to the control for this day
i1s 76%, however, due to the death of animals, it
was impossible to assess the effect of the drug

on body weight and spleen.

Table 1. Antitumor activity of the drug Dekoglitz in comparison with Dekocin, 5-FU and Etoposide in rats

with tumor Sarcoma 45(Treatment with drugs was carried out on the 4th day after tumor implantation. The

slaughter was carried out on the 21st day)

Number of animals

The mass of animals

before and Tumor volume, (cm’)
Groups of animals after treatment (gr)
before after before after Sth day 12th day after

Control 8 6 131.0£9.3 121.3£9.0 0.3+0.04 2.1x0.5 2.7+0.8
Decoglitz 20 mg/kg 6 6 102.0£5.8 97.0+6.0 0.2+0.1 0.2£0.1 0.04+0.01*
Dekocin 15 mg/kg 6 6 132.0£17 124.0x14 4 0.1£0.02 0.5+0.13 0.8+0.07*

5-FU 6
15 mefke 0 109.0+4.4 - 0.1+0.05 0.48+0.08 -

Note: in the treatment groups n = 6, in the control n = 8; * differences are statistically significant in

comparison with control at P <0.05.
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Table 1. Continued.

i % inhibition of tumor growth|
Groups of animals Weight tumors (gr) Weight Spleen (mg) by volume
by mass % regression
Control 2.5+1.1 0.5+0.03
Desoghitz 0.0420.01 0.6£0.04 98 96 80
Dekocin 0.7£0.07* 0.40.03 70 72 0
5-FU 77 ) 0
Eiposice 0.6+0.06* 0.3£0.02 78 76 0

Table 2. Antitumor activity of the drug Dekoglitz in comparison with Dekocin in rats with
ovarian tumor(Treatment with drugs was carried out on the 4th day after tumor implantation. 10
injections of substances. The slaughter was carried out on the 19th day)

) Ty T
Wirlght of amlsals (gr) Tumar velams (") Weight Weight smer prowd
Graups Pemar. vl itam
ol wminsls 3] {Eg) slem il " i
before treatmest afier trestmrnt  for§%duy faor 10 iy £ byveeme
Contreld ([ -] 162a10.2 1.7005% 25505 25308 093007
‘:;;i:*;‘—: 57213 185002 | 020002 1300 1404 03=0. 54 a4
iH
-HIHELE_ [he K 13:2T.0 0,720 Q32 0.00% 0" Q82007 B9 Té 40
(Enmra-peritaneal)
Diesaglien
0 mg ke FIge32 138257 .62 012001 1.8 DE00 24 1.3 &0
{erally)

Note: in the treatment groups n = 6, in the control n = 6; * differences are statistically significant in comparison with control at P <0.05.

In the 5th group, the antitumor effect of the
drug etoposide was 78/76%, the drug caused a
slight decrease in body weight (by 7%) and a
more pronounced decrease in the spleen weight
(by 40%).

Thus, the new drug Dekoglitz showed
the highest activity, both in comparison with
dekocin, from which it was obtained, and known
cytostatics, moreover, its effect was higher than
the comparison drugs by 20-28%, and there was
no such side effect as the effect on the spleen. It
should be noted that Dekoglitz was studied at a
dose that in relation to LD50 was significantly
lower than that of de kocin, i.e. for GA and

MASGK derivatives, it was noted """ that their
activity manifests itself in doses 2-4 times less
than the maximum tolerated.

The study of the antitumor activity of the
drugs on the Ovarian Tumor (OT) strain began
4 days after tumor transplantation the drugs
were injected 10 times. There was no death of
animals during the experiment. The slaughter
was carried out on the 19th day.

In group 2, the drug dekocin was 54/44%
active, while the drug caused a slight decrease in
body spleen weight (by 11%) and an increase in
body weight by 21% (Table 2).

In group 3, the antitumor effect of the
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drug Dekoglitz at a dose of 20 mg / kg with
intraperitoneal injection was less high - 89/76%
than when exposed to Sarcoma 45, but caused
tumor regression in 40% of animals. The drug
caused a slight decrease in the spleen (by 11%),
body weight was 13% more than the initial one.

In the 4th group, the drug Dekoglitz at a
dose of 40 mg/ kg with oral administration had a
higher antitumor effect 96/86%, while it caused
tumor regression in 60% of animals, the drug
had side effects only in a slight decrease in the
spleen (by 11%), body weight was 26% more
than the initial one.
3.2Study of the Mechanism of Action, in vitro

The high antitumor activity of the drug
Dekoglitz, as well as its further study as a
cytostatic, involves the study of such aspects
of its mechanism of action as alkylating,
the influence on DNA/RNA synthesis,
internucleosomal DNA degradation, and
topoisomerase II activity. The ef- fect of K-18
and Decoglitz on DNA and RNA synthesis was
investigated in sarcoma 180 cells in vitro in
com- parison with etoposide, which is a known
inhibitor of to- poisomerase I/I1.

Figure 1 shows the results of DNA/RNA
electrophoresis of tumor cells cultured in the
absence of preparations (lanes 1,2) and using
etoposide, K-18 and Dekoglitz (respectively,
lanes 4-6).

Clinical Research

Figure 1. Influence of preparations on
native DNA, nucle- osoma degradation of DNA
and activity topoisomerase II tumor cells of the

Sarcoma 180, in vitro

Lanes 1 and 2 native DNA/ RNA of
Sarcoma 180 (not treated with RNase A). Lanes
3-4, aliquots of DNA treat- ed with RNase. Lane
3 control, without the using of cyto- statics,
Lane 4 Etoposide, Lane 5 K-18 (Dekocin), Lane
6 Dekoglitz. Electrophoresis carries out in to 1.5
% TAE agarose gel, 4h, and 60V and visualized
by UV transillu- minator after staining with
ethidium bromide.

In aliquots of DNA/RNA not treated with
the enzyme RNase, the electrophoregram
shows a high native of nu- clear DNA and RNA
molecules (Figure 1, lanes 1, 2). In aliquots of
DNA/RNA treated with the enzyme RNase, the
electrophoregram shows DNA degradation in
the form of a plume (Figure 1, lanes 4-6).

The results of the electrophoresis showed:
Etoposide, K-18, and Dekoglitz contributed to
internucleosomal DNA degradation by: 75.7
+ 3.3, 86.7 £ 3.7, and 94.5 £+ 1.7, respectively.
Also, according to the pattern of DNA
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fragmentation, electrophoregram, Etoposide,
K-18, and Dekoglitz inhibited topoisomerase II
activity by 57.6 = 2.7,

64.6 = 2.3, and 79.6 + 3.0, respectively
(Figure 1, Table 3). Regarding the effect of the
three drugs on topoisomerase II (TOPO-II) of
Sarcoma 180 tumor cells, the activity of this
enzyme was determined visually by the pattern
of electrophoresis of fragmented DNA in a gel.
Etoposide, K-18, and Dekoglitz inhibited TOPO
IT activity by 57.6+ 2.7, 64.6 £ 2.3, and 79.6 +

3.0, respectively (Figure 1,Table 3).

The results, the effect of the studied drugs
on the syn- thesis of DNA/RNA showed: a)
Etoposide, K-18 and Dekoglitz inhibited DNA
synthesis by 64.9 + 2.7, 85.6 + 2.3, 95.7 £ 3.7,
respectively; b) Etoposide, K-18, and Dekoglitz
inhibited RNA synthesis by 30.0 + 3.0, 60.5 +
1.7,

65.9 = 2.7, respectively (Table 3).

Table 3. Influence of antineoplastic preparations on syn- thesis DNA/RNA, TOPO Il
activity and DNA nucleosoma degradation of cells of the Sarcoma 180 tumor, in vitro

Antitumor DNA nucleosoma

Inhibition

Activity TOPO-

preparations degradation, in DNA synthe- RNA synthe-
(TD) Yo . 'f, sis in % sis in %
in %
Control 0£0 0£0 0£0 0£0
Etoposide - M
75.7£3.3 57.6x2.7 649+2.7  30.0£3.0
8 mkg/ml
K-18 : L . .
e 86.7+£3.7 64.6+2.3 85.6+£2 3 60.5+1.7
15 mkg/ml
Decoglitz - : . =
20 mkg/m| 94 5+1.7 79.6+£3.0 95.7£3.7  65.9+2.7

4.Conclusion

The study of the new drug Dekoglitz on
animals with a tumor of Sarcoma 45 revealed a
very high activity with 80% tumor regression,
which was 20-27% more than the original
Dekocin, 5-fluorouracil and etoposide with a
low- er level of side effects. Dekoglitz also had
a high effect on OT tumor when administered
intraperitoneal, which was 30-40% higher than
the effect of Dekocin (40% of tumors regressed),

however, Dekoglitz showed an even higher
activity after oral administration, where 60% of
tumors regressed.

This Dekoglitz effect is confirmed by a
more intense effect on the synthesis of DNA
and RNA of tumor cells. Apparently, the great
ability to suppress the synthesis of NA and the
activity of topoisomerase Il and to carry out in-
ternucleosomal degradation of tumor DNA by

the new drug Dekoglitz explains its antitumor
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efficacy, which is greater than that of Dekocin
(K-18) in experiments on tumors.
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ABSTRACT

5% of all ovarian tumours are accounted to germ cell tumours (GCT’s). Affecting mostly young
women, the highest incidence is seen in second and third decade of life. They are highly malignant
but chemosensitive and more curable than their epithelial counterparts. Treating these tumors
with effective surgery and combination chemotherapy survival rates have dramatically improved
in recent decades. We present our experience of ovarian germ cell tumours in the department of
Surgical Oncology, Rajendra Institute of Medical Sciences (RIMS), Ranchi with special emphasis
on treatment outcomes. A retrospective review of hospital medical records of patients with
ovarian germ cell tumours diagnosed and treated at RIMS from June 2019 to August 2020, was
performed. Clinical profile and treatment outcome of patients were recorded. A total of 19 patients
met criteria. The median age at diagnosis was 20 years (range 11- 42 years) and all had good
performance status. All except two patients underwent surgery, 70.6% and 29.4% in upfront and
interval debulking surgery (IDS) setting respectively. Fertility preserving surgery was done in 75%
patients in the primary surgery group and 60% undergoing IDS. 83.3% patients received BEP as
adjuvant chemotherapy whereas 80% as neo-adjuvant chemotherapy.Majority (31.5%) patients had
dysgerminoma as final histtology, followed by mixed histology(26.3%), yolk sac tumour (15.7%),
immature teratoma (15.7%) and choriocarcinoma (10.5%). 47.3% patients were in Stage | at the
time of diagnosis. 78.9% patients were alive without disease, 10.5% recurred, and 10.5% were lost
to follow up.

Keywords: Germ cell tumour;Dysgerminoma;BEP;Fertility sparing surgery;Yolk sac tumour

1.Introduction of life. Most common histology is teratoma

followed by dysgerminoma worldwide.

o . :
20 to 25% of all benign and malignant Before mid 1960°s, almost all non-

ovarian neoplasms are of germ cell origin. dygerminomatous GCT patients died. The

These are uncommon neoplasms arising from patients with dysgerminoma survived owning

primitive germ cells of the embryonic gonad. ¢4 jts high radiosensitivity but fertility was
Affecting mostly young women, the highest not spared. The introduction of combination

incidence is seen in second and third decade  chemotherapy VAC (vincristine, dactinomycin,
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and cyclophosphamide) achieved 85% cure rate
in stage I GCT’s whereas metastatic disease had
a 50-70% mortality. Moreover as BEP therapy
does not effect ovarian function much, most
GCT patients remain fertile and are able to give
birth. FIGO stage and elevated tumour markers
are seen to be independent poor prognostic

indicators
2.Materials and Methods

This is a retrospective study in which
data was collected prospectively from hospital
medical records. All patients with histologically
confirmed GCT and treated at RIMS from June
2019 to August 2020 were included. A total
number of 19 patients met criteria.

Clinical profile, stage of presentation,
histological classification and treatment received
(primary surgery followed by chemotherapy or
neo-adjuvant chemotherapy followed by interval
debulking surgery) was seen. Treatment outcome
and disease free interval were ascertained.

The data was analysed using SPSS

software.

3.Results

During this 14 month period, a total of
19 patients were admitted and treated in our
department. The median age was 20 years
(range 11-42yrs) out of which one patient was
premenarchal. All patients had a performance
status of ECOG 0/1. The median AFP at
presentation was 986 ng/mL (range 11-23000
ng/mL), median LDH 843 U/L (range 273-
15000 U/L). All except two patients had normal
B-hCG (table 1).

Stage wise distribution is depicted

in Figure 1. Majority patients(n=9;
47.3%) belonged to stage I followed by
stage III (n= 11; 26.3%). Two patients belonged
to stage II and three to stage I'V.

Table 1. Demographics

Median Age 20 (11-42years)

PS All except 1 were ECOG 0/1
Tumour markers at

presentation

AFP 986 (11-23,000)

LDH 843 (273-15000)

bHCG Normal in all except 2

Figure 1:FIGO Stage Distribution

3,16%
9,47%
5,26%
2,11% '
M Stage | W Stage |l Stage Il | Stage IV

12 (70.6%) patients underwent upfront
surgery out of which 9 (75%) had fertility
preservation and 3 (25%) had radical surgery.

In terms of adjuvant chemotherapy, 10
(83.3%) patients received BEP to begin with
following which 3 (30%) were switched to EP
due to bleomycin induced toxicity, 2 (16.6%)
patients received EP, whereas 1 (8.3%) received

VIP after disease progression on BEP.
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Table 3. Interval debulking surgery details

Surgical details: Upfront surgery

Type Details N=12
Uso 3
BSO 1
Fertility preserved
USO/omentum 1
USO/nodes/omentum 4
Fertility not pre- TAHBSO !
served TAH BSO/nodes/omentum 2

Table 2. Upfront surgery details

Surgical details: Interval debulking surgery

Type Details N=5
USO/omental biopsy 2
Fertility preservation
USO/omentectomy 1
TAH BSO/omentectomy/
Fertility not preserved IND 2

7 patients received neo-adjuvant
chemotherapy (4 BEP followed by VIP in 1
patient, 1 EP and 2 single agent Methotrexate)
following which 5 underwent interval debulking
surgery (2 patients had choriocarcinoma which
was cured with chemotherapy). The reasons
for NACT were extensive disease in 2 patients
out of which 1 patient also had portal vein
thrombosis, poor PS in 2 patients, whereas
1 patient had already received NACT before
she presented to us. Among the 5 patients
undergoing interval debulking surgery 3 had
fertility preservation. Complete cytoreduction of
macroscopic disease was achieved in all patients
who underwent surgery.

Among the 10 patients receiving adjuvant
BEP chemotherapy following upfront surgery,
majority received 4 cycles (6 patients) out of

which 2 patients received subsequent 2 cycles

of EP, 3 patients received 3 cycles out of which
1 received subsequent 2 cycles of EP and 1
received additional 3 cycles of VIP. 1 patient
was switched to 3 cycles of EP regimen after the
first cycle of BEP due to bleomycin toxicity and
2 patients received 4 cycles of EP.

In the interval debulking surgery group, 3
patients received 3 cycles of BEP, 1 received
4 cycles BEP whereas 1 received 1st cycle as
single agent carboplatin followed by 4 cycles EP
as NACT. The patients with choriocar-cinoma
received 4 cycles of single agent methotrexate.
Post-operatively 2 patients received 2 cycles EP
whereas the rest did not need adjuvant treatment.

Table 4. Chemotherapy details

Setting Regimen n=19
BEP 3
EP 2
NACT Methotrexate 2
TOTAL 7
BEP 10
Adjuvant EP 2
TOTAL 12

Table 5. Chemotherapy cycles

Setting Cydes n=40
Three 3
NACT
Four 4
Two 2
_Chemotherapy (AfterIDS) N S
| Six | 1
Three 2
 Adiuvant Chemotherapy aw LI
(after upfront surgery) Five 1
Six 2

19 (47.5%) patients had yolk sac tumour,
11 patients had mixed histology, 5 presented
with dysgerminoma, 4 with immature teratoma
whereas 1 patient had choriocar-cinoma as

depicted in figure 2.
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Figure 2.

Follow up data was available for n= 17
patients. This data revealed 15 patients alive
without disease and 2 patients alive with disease.
2 patients developed recurrence and 2 were lost
to follow up. None of the patients died during
this period.

In the recurrence group, one patient
had recurrence in both abdomen and pelvis
whereas another one in abdomen and thorax.
Both received second-line chemotherapy. Two

patients were lost to follow up.

4.Discussion

Though accounting for only 5% of all
malignant neoplasms, their impact in patient’s
life is enormous since it mostly affects women
in their second or third decade of life. Fearing
the sequelae of the disease, many women choose
radical surgery but it has been seen that fertility
sparing surgery is also an equally effective
treatment with possibility of future childbearing.
It is now possible to achieve complete cure
with fertility preservation however reports on
reproductive outcome of GCT survivors are
sporadic since it has been only around 30 years
since this dramatic improvement due to the

implementation of BEP chemotherapy. However

Zhang et al. in their retrospective study of
32 patients with malignant ovarian germ cell
tumour (MOGCT) and sex cord stromal tumours
(SCST) showed fertility sparing surgery to be an
equally effective alternative to radical surgery
with the advantage of menstrual and fertility
preservation [10]. In their series all patients
underwent fertility sparing surgery (FSS)
whereas we could achieve 70.5% FSS rate.
This could be due to the fact that all except one
patient in their series belonged to either stage I
or II whereas 42.1% patients in our series had
stage III-IV disease. In addition to a desire to
cure, a desire to become pregnant also improves
treatment outcomes.Similarly, Turkmen et al.
in their series of 69 patients compared survival
outcomes of patients undergoing conservative
surgery with definitive surgery and established
surgery type to be insignificant for recurrence.
Other studies have also shown that fertility
sparing surgery did not affect cancer prognosis
in cases of advanced germ cell tumours.

Maheshwari A et al. in their report from
India,stated dysgerminoma as the most common
histological type which is similar to our series of
patients.

Though majority of patients belonged
to stage I, a considerable number of patients
presented in the advanced stage. This is due
to proper staging surgeries performed at our
centre along with late referral from other non-
on-cologic treating institutes. Many patients
were operated outside without suspicion of
malignancy and presented to us with suspicious
final histopathology. One patient with
advanced disease even received neo-adjuvant

chemotherapy outside before presenting to
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us. BEP chemotherapy is effective for treating
germ cell tumors of the ovary and it has been
validated in several trials.

In the NACT setting, there was complete
pathological(or radiological) response in 66.67%
patients whereas the rest showed partial response
according to the RECIST criteria. S Talukdar et
al in their series of 23 patients receiving NACT
also showed a complete response of 60.5%.
Literature reports 40.7% complete pathological
response.10.5% patients recurred and were
managed with second line chemotherapy such as
VIP (etoposide, ifosfamide, and cisplatin).

Most patients with early disease and
healthy looking uterus and ovary underwent
fertility sparing surgery. In cases of normal
looking contralateral ovary, routine biopsy was
not taken however it was thoroughly palpated
and any suspicious nodules biopsied. Although
occult bilaterality has been reported, biopsy
of the contralateral ovary could lead to future
infertility related to peritoneal adhesions or
ovarian failure. Unlike their epithelial ovarian
counterparts, GCT’s are amenable to fertility
preservation. Hence it should be the standard of
care whenever possible. Many studies document

good outcome in this regard.
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ABSTRACT

We are reporting a case of urothelial bladder cancer in a 36 year old male patient with no
history or exposure to any risk factors. The incidence of urothelial bladder cancer is very low in
young individuals i.e. below 40 years of age with reported rate of incidence around 0.1-0.4 %.
Most of the times, these young individuals present with non-muscle invasive bladder cancer with
low grade and low stage. As the age increases, the incidence of high grade bladder cancer increases
along with it. The index case presented with high grade muscle invasive bladder cancer at the
time of diagnosis without any known risk factors. The 5-year survival of urothelial bladder cancer
is better in young patients (93.8 %) as compared to older people(85.1 %). Cigarette smoking is
responsible for development of bladder cancer in majority of patients followed by exposure to
occupational carcinogens. Role of genetic alterations in development of bladder cancer is still under
research and process of urothelial bladder carcinogenesis is unanswered in young individuals.
Keywords: Urothelial baldder cancer;High grade;Muscle invasive;Young adult;Risk
factors;Prognosis

1.Introduction S-year prevalence around 3.57%. In developed

) ) countries, Squamous cell carcinoma of the
Urothelial bladder cancer is a rare d

. C bladder is a rare cause of bladder cancer with
presentation in young individuals, preferably

below 40 years of age with reported incidence accountability of 2.7% of all bladder cancer

rate of around 0.1% to 0.4% in the first two cases. Around 59% of bladder cancer cases

decades of life and majority of patients are  ar¢ caused by schistosomiasis where it is

above 60 years of age at the time of diagnosis. endemic. The sub- classification of squamous

Worldwide, bladder cancer ranks at 11th
position with incidence 3%, mortality around
2.1% and 5-year prevalence around 22.07%.
In India, bladder cancer ranks at 17th position

with incidence 1.6%, mortality 1.3% and

cell carcinoma of the bladder is bilharzial
and nonbilharzial which depends upon the
causative agent, Schistosomiasis hematobium.
About 30% of newly diagnosed bladder cancer

patients present with muscle invasive bladder
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cancer (MIBC) or later they progress to MIBC.
It is extremely rare below 30 years of age and
only limited case studies are reported where
bladder cancer was diagnosed in young adult
and paediatric patients. Various chemical
carcinogens have been identified which are
responsible for bladder cancer, out of which
cigarette smoking is responsible for near about
50% of cases and 20% of cases are caused by

occupational exposure.

2.Case Report

A 36 year old gentleman with no co-
morbidty with Eastern Cooperative Oncology
Group Performance Status 1 (ECOG PS - 1)
presented to our clinic with post [TURBT] Trans
Urethral Resection of Bladder Tumor procedure.
He had a history of occasional hematuria for
the last 15 days. His home town is located in
a remote village which is far away from the
city. He is a farmer by occupation and his 3
generations were involved in farming business.
No relevant family, past, surgical and medical
history. He had no addiction. He consulted a
nearby local general practitioner for hematuria
and he had been advised ultrasound of abdomen
with pelvis. Ultrasound was suggestive of
bladder tumor of size 3x2 cm at postero-lateral
wall of urinary bladder. With this report, he had
been referred to urologist. Urologist advised him
to do Contrast Enhanced Computed Tomography
[CECT] of thorax, abdomen and pelvis. CECT
picked up a lesion of size 2.8x2.2 cm located at
left postero-lateral wall of urinary bladder with
extension at left vesico-uretric junction with no
uretric obstruction. No pelvic or retroperitoneal

lymphadenopathy with no distant metastasis.

He had been advised TURBT and he underwent
the procedure. Post TURBT histopathology
demonstrated a high grade muscle invasive
urothelial carcinoma with carcinoma in situ
component at fundus of bladder and prostatic
urethra.

Patient was visited to our clinic with the
report. Systemic examination was unremarkable.
Case was discussed in our Institutional
Multidisciplinary Tumor Board and plan was
decided to go ahead with upfront surgery. Board
advised him a surgical procedure of Radical
Cysto-prostatectomy with bilateral pelvic
lymph node dissection with ileal conduit or
neo bladder. Patient had opted for ileal conduit.
He underwent the surgical procedure (Figures
1, 2). Prostate was also removed along with
the specimen as prostatic urethra had focus
of carcinoma. Ileal conduit was prepared
for urinary diversion (Figure 3). From 3rd
postoperative day, oral feeding was started.
Post operative course was uneventful and he
was discharged on 8th postoperative day. Final
histopathology was suggestive of high grade
residual urothelia carcinoma of size 2x2 cm with
thickness 1 cm located at left postero-lateral
wall with invasion into the serosal fat. Prostate,
seminal vesicles, bilateral uretric and urethral
cut margins were free from tumor and bilateral
pelvic lymph nodes (right -0/6, left 0/11) were
free from metastasis. Case was re-discussed in
the tumor board and adjuvant chemotherapy
had been advised to him. He had completed
chemotherapy without any major adverse
effects. Now he is in follow up with us as per
our institutional follow up protocol and after

1 year of completion of treatment, he is still
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disease free.

Figure 1. Radical Cystectomy specimen
(Dorsal View)

Figure 2. Radical Cystectomy specimen
(Ventral View)

Figure 3. Ileal Conduit with uretric

transposition

3.Discussion

The incidence of urothelial bladder cancer
(UBC) is 15-20 times higher in people with age
above 70 years as compared to people with age
range between 30-50 years. The incidence is 15-
20 times more in males as compared to females.
The higher prevalence in males is because
of smoking habits and higher occupational
exposure to risk factors. Most of the time,
patients with UBC present with hematuria which
may be painless and macroscopic. Hence, there
will be a diagnostic delay for a period of 6-12
months. Utrasound imaging is reliable and most
sensitive tool for detecting UBC. Urine cytology
has very low sensitivity and it carries less
important role in diagnosing UBC. Computed
Tomography is useful in assessing upper urinary
tract and distant metastatic foci. Several case
studies reported that UBC below 20 years of age
has different clinical and pathological features
as compared to others. As the age increases, the
incidence of high grade UBC increases along
with it and in young patients it is low stage
and low grade. According to Wang, the 5-year
survival of UBC is better in young patients
(93.8%) as compared to older people (85.1%).
The index case presented with occasional
painless hematuria. However, he reported
immediately to the treating medical team after
noticing it and underwent the investigations and
procedure as suggested.

Several studies were conducted to find
out the genetic alterations responsible for
development of UBC in young patients who
does not have any risk factors and presented
with lower stage and low grade tumors. Wild
et al and Owen et al reported that genetic

alterations are extremely rare under 20 years
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of age. The recurrence rate of UBC is less in
younger individuals as compared to elderly
people. Na et al. Reported the recurrence rate
of 7.1% in patients below 40 years of age as
compared to 38% in patients with age above
60 years. Most of the young patients present
with UBC with non-muscle invasive disease
with lower progression, low grade and lower
recurrence rate. Paner et al. demonstrated in his
review of younger patients with UBC with age
below 30 years, only 3.0% had muscle-invasive
disease and only 1.7% had high-grade tumor.
However, aggressive bladder cancer has been
reported in children - a 31-month- old and a
14-year-old. The index case had no known risk
factors and he had been diagnosed with high
grade disease at the time of initial diagnosis.
Cigarette smoking is by far the most
prevalent risk factor for developing UBC.
Polycyclic Aromatic Hydrocarbon (PAH)
exposure is responsible for 15- 20% of
bladder cancer cases. In rest of the cases, other
occupational carcinogens and genetic alterations
are the causative agents. Radical cystectomy
is the definitive curative treatment option for
patients with muscle invasive bladder cancer,
recurrent high grade superficial bladder cancer
and high-grade T1 disease. In the postoperative
period, young patients may suffer from
infertility and impotence. Nerve sparing surgery
along with preservation of prostate and seminal
vesicle should be an option in young patients.
Neobladder urinary diversion is the preferred
surgical option which helps in maintaining body
image and quality of life. In the index case,
prostatic urethra was involved by the disease,

so he underwent prostatectomy and he does not

Overview and monograph

have issue of impotency in the postoperative
period. Thus, it is a rare presentation of high
grade muscle invasive bladder cancer without
any known risk factors in a 36 year old

gentleman.

4.Conclusions

Bladder cancer oncogenesis is still unclear
in young adults due to lack of precise research
studies. High grade muscle invasive bladder
cancer is rare below 40 years of age and
preservation of fertility with maintenance of
quality of life are prime important factors while
doing radical cystectomy in young patients.

Disclosures

Human subject

Informed consent was obtained from the

patient for being included in the study.
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ABSTRACT

Background: The study aims to investigate and evaluate the impact of irisin on physical activity
and obesity. Materials and Methods: In the search for scientific literature related to this review the
US National Library of Medicine (PubMed) used MEDLINE and SportDiscus data and the terms
“irisin”, “physical activity”, and “obesity”, were used. The relevant literature has also taken its
source from the research of relevant articles from reference lists derived from data studies. Results:
Irisin, an emerging myokine in the scientific community, has received high attention as a potential
contributor to obesity. This hormone is also associated with physical activity. Conclusions: Irisin

was recently identified as a myokine known to respond to physical activity. Adequate recognition of

this hormone may play an active role in the prevention and treatment of obesity.

Keywords:Physical activity;Irisin;Obesity

1.Introduction

Obesity is a global public health problem
in several countries. Mexico and the U.S are
the countries with the highest rates of obesity .
Due to the positive effects of physical exercise
and activities on the prevention of obesity, it
is important that exercise is an indispensable
part of a healthy life. The sedentary lifestyle,
which occurs when children and adolescents
who were born and grew up in the digital age,
that is, intensively use modern age technologies
such as the internet and smart phones, tablets,
computers, spend excessive time on computers
and information technologies, can increase the
risk of obesity in children and dolescents .

Irisin was recently identified as a myokine

that is known to be responsive to physical
activity. In their study, Bostrom et al. introduced
irisin to the world of science as a PGC-1a-
dependent myokine. Irisin affects white
adipose tissue to stimulate UCP1 expression
in mitochondria and enhances thermogenesis.
Data state that irisin causes white fat to become
brown, thus provoking mitochondria to burn
more of the stored fat.

Irisin is a myokine that was newly revealed
in the world of science. According to the latest
studies, cytokines and other peptides play
important roles in multifactorial pathogenic
mechanisms concerning obesity.

Irisin has received high interest as a

potential contributing factor to obesity. Irisin,
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a hormone, is secreted from fibronectin type III
domain-containing protein 5 (FNDCS5), which is
found in skeletal muscle.

Irisin is viewed as an attractive potential
curative element for obesity and metabolic
disorders. Nonetheless, the physiological
determinants of irisin and its secretion form are

not yet known exactly.

2.Discussion

In a research study of Bostrom et al. add
further information about irisin and in particular
that irisin promotes mitochondrial biogenesis
which improves fat metabolism. In addition,
according to the mice study, when irisin level
increases, more calories are spent regardless of
the physical activity level. Another result of the
study is that regular physical activity increases
irisin levels, suggesting an exercise period of
3 weeks for mice and 10 weeks for humans.
Bostrom and colleagues conducted a study on
mice. The research resulted in increased irisin
levels measured up to 65% after 3 weeks of
swimming exercise. A similar human study by
these investigators indicated consistent results as
irisin levels increased after endurance exercise
of 2.5 months ",

The amount of irisin release from adipose
tissue was determined to be lower in lean rats
than in obese rats.

Short-term endurance exercise triggered
the release of irisin by sc and visceral adipose
tissue in rat studies. Similarly in a study that
was conducted on human subjects, acute aerobic
training increased circulating irisin but only
transiently.

In one study targeting pigs, however, no

effect of exercise on FNDCS5 gene expression
was found. But however, another study found
that exercise increased irisin release in mice and
humans.

A study by Stengel et al. determined lower
plasma irisin levels in people with anorexia and
a linear association between irisin and BMI.

Pardo et al. claimed that for every lkg
increase in fat mass, there is a twofold increase
in irisin. And research on adults demonstrated
that FNDC5/irisin secretion increases after short
periods of endurance training. And in another
research in obese subjects determined an in-
crease of irisin levels by 12% after 12 months of
lifestyle change. However, they weren’t found
associated with BMI alterations.

Irisin is a recently discovered hormone. It
is reported to have an important role in energy
homeostasis and obesity [23-25]. Results of a
study demonstrated a positive relationship be-
tween irisin and BMI, fasting blood glucose,
TG, and diastolic BP. In addition, the study
indicated a negative relationship between irisin

and circulating HDL cholesterol.

3.Conclusions

It is possible to come across many scientific
publications that physical activity is a very
effective method among many methods for
the healthy regulation of energy balance in the
treatment process of the obesity problem, which
is increasing its impact all over the world due
to a sedentary life and unhealthy eating habits.
With a more comprehensive examination of this
positive effect in terms of the irisin hormone,
the importance of this hormone for a healthy life

will be understood more clearly.
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It is known that a physically active life is
very import- ant for a healthy life. The habit of
regular exercise, which increases the secretion
of irisin and some other hormones, especially
increases muscle endurance, muscle strength,
muscle flexibility, as well as prevents obesity
(excessive weight), helps maintain weight,
reduces the risk of cardio- vascular disease,
regulates sleep quality, increases bone mineral
density, increases blood flow. It has been shown
that it contributes to the reduction of fat and
glucose levels, thus reducing the incidence
of certain types of cancer and chronic health
complaints that may occur with aging.
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