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The main purpose of study was to gain more comprehensive information about the influence of body mass
of water level on some cardiovascular and urinary parameters for the student athletes. Cardiovascular and
urinary parameters analysis does not reflect the significant differences between the two samples, but most
parameters do not fit into the normal reference values.
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Water is an essential component of the human body
which influences major optimal functionality of the
organism, maintains health and physical fitness
level. Optimizing health is a prerequisite for optimizing
human functional of locomotor, cardio-circulatory,
respiratory, excretory, digestive and nervous, endocrine and
lymphatic systems and motor capacities [1-9]

Numerous studies have addressed the topic of hydration
and dehydration in performant sports, focusing on the
predominantly levels of knowledge and habits [10-15]. A
number of studies have showed how the body water mass
parameters are influencing the cardiac functionality and
athletic performance on different types of sports: Ironman
distance, triathlon competition [16], team sports [17-19]
and combat and other sports [20-22].

Numerous studies have shown that insufficient
hydration of the body, during and after exercise, determine
the incapacity of maintaining the optimum parameters of
the in cardiovascular and urinary capacity and thus lower
athletic performance [22-27].

An inappropriately level of hydration of the body,
especially for a long time, can cause: blood thickening,
decreased blood flow, increased blood pressure and
increased production of cholesterol to reduce further loss
of fluid from the cells and prevent the risk of some heart or
brain strokes [28-29]. The level of water mass is related to
body weight and muscle mass which includes the skeletal
muscles, smooth muscles and the water contained in these
muscles [20,30]. The main parameters of the mass of
water that are influencing the cardiovascular equipment
are: blood viscosity, vascular resistance, vascular elasticity,
myocardial blood demand and myocardial oxygen
consumption. Blood Viscosity represents the ability to flow
through vasculature; it is the basic indicator of
hemorheology which refers to the internal friction among
blood molecules [31-33]. Vascular Resistance: dividing
pressure gradient by volume flow, the longer the length
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and size of blood vessels is the higher the vascular
resistance is and making it better [33-35].

Vascular Elasticity: expandability of arterial vascular
elasticity during systolic ejection, and low elasticity is often
associated with the existence or not, with a predisposition
to develop other cardiovascular diseases [33,36-38].
Myocardial Blood Demand represents the blood demand
per minute of coronary artery perfusion of heart [33].
Myocardial Blood Perfusion Volume it is determining the
ratio of the actual blood demand per minute of coronary
artery perfusion of heart [33]. Myocardial Oxygen
Consumption represents the quantity of oxygen consumed
by heart per minute, expressed in milliliters, depending on
the heart rate, blood pressure, myocardial contractility,
myocardial contraction time [33,39-40].

Physical exercise causes increased protein excretion;
transient urinary proteinuria phenomenon manifesting
itself as a reversible physiological processes [41-45].
Practicing sports facilitates increased concentration of
oxygen free radicals that cause oxidative stress installation
inevitable phenomenon, which contributes to the
emergence of post-exercise proteinuria [46].

There are relatively few studies that focused on
highlighting the differences between female athletes and
males as well as how the body by water mass influences
a number of functional parameters in order to optimize
health and sports performance.

The main purpose of the current study was to gain more
comprehensive information about the influence of the
mass of water on the cardiovascular and urinary
parameters on the student athletes. First aim to highlight
the differences between samples focused female and
males athletes, in terms of mass by water and on some
urinary and cardiovascular parameters, were influenced
by the supply of oxygen and water levels in the
body. Second targets aim to highlight the correlation
between body mass by water and some cardiovascular
and urinary parameters in student athletes.
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Experimental part
Materials and methods

The study took place from May to June 2018 on a sample
of 142 students who volunteered from the program of
physical education and sport. In the study we have used
the following devices and measuring software: electronic
scales with taliometre to investigate weight (kg) and height
(cm); Tanita Health Ware - Software [47], for evaluation:
BMI, fluid mass (kg%) and muscle mass (Kg%); The
Quantum Resonance Magnetic Analyzer equipment [33],
for investigation: blood viscosity, vascular resistance,
vascular elasticity, myocardial blood demand, myocardial
blood perfusion volume, myocardial oxygen consumption.
In human blood plasma has a high uric acid level which
represents an indicator of the incidence of development of
the high blood pressure, heart disease or chronic kidney
disease [48-49]. Proteinuria Index target protein
concentration in urine is an indicator of kidney functionality,
lower values being associated with good functionality of
the kidneys, but there are situations where it grows as
appropriate exercise [50-51]. All assessments were
conducted between the hours 10 to 12 am for all
subjects. Experimental procedures performed in this study
were consistent with the principles specific ethical
scientific research as 2008 Helsinki Declaration.

We mention that in preparing this article all authors
contributed equally.

Subjects

The study sample consisted of 144 students of physical
education and sport program, active practitioners of sports
performance at the University of Medicine, Pharmacy,
Sciences and Technology of Targu Mures (48 students) and
Transilvania University of Brasov (96 students). The sample
consisted of 72 students male athletes, 20.3611 years old
X SD .87702; 178.2361 cm high x SD 7.89454; 72 student
athletes females age x 19.6667 years, SD .87702; 165.4306
cm high x SD 7.40922.

Statistical analyses

The research results were processed in SPSS 24.
calculating the statistical indicators: arithmetic mean (X),
standard deviation (SD), Student test (t), Skewness index
differences Between male and female results (A (XF-XM ),
Pearson correlation (r). the Skewness values for normal
distribution have to be considered to be less than & 1.0.
Significance was set at

p <0.05 for all analysis. The reference values specific to
the study are presented in table 1.

Results and discussions

In Table 1 are shown the results of the descriptive study,
and Table 2 shows the correlation between the parameters
investigated for the two samples - male (normal font) and
females (italics).

The analysis of the results included in Table 1 show a
normal distribution of data for most parameters
investigated, Skewness value fits between the values of
.028 = .283 and .807 £ .283, the only exception being for
BMI female sample recorded a value greater than the
reference value = 1. Df sample Student’s test values (71)
male / female, reveals that the differences between the
two samples are statistically significant for the following
parameters: BMI, body weight, muscle mass by water, uric
acid index for p <0.05. Also, the following parameters are
not statistically significant after analyzing the results of the
two samples, namely: blood viscosity, vascular resistance,
vascular elasticity, myocardial blood demand, myocardial
blood perfusion and myocardial oxygen consumption
volume index and proteinuria.

Reporting the results recorded in the study with reference
values, itwas found that both samples fall within normal
reference values to the following parameters: weight,
BMI, muscle mass, water mass. Instead, cardiovascular
parameters investigated, except blood viscosity which is
within normal limits, others do not fall between the
reference values, normally being higher than Vascular
Resistance, Myocardial Blood Demand and Myocardial
Oxygen Consumption and lower than normal values for
Vascular elasticity and Myocardial Perfusion Blood
Volume. The mean values of the parameters investigated
are inthe normal urination in the case of the female sample,
and the sample of male athletes is higher than the recorded
values of the reference parameters.

Analyzing the sample of male (normal font) and the
female (italic font), there is a statistically significant
correlation between: weight, BMI, muscle mass, water
mass (Table 3). Regarding cardiovascular parameters by
mass hydrous we find a significant correlation in the sample
of male blood viscosity only .297, and if female blood
sample viscosity .335 and -.313 with vascular
resistance. We found no significant correlation between
urinary and anthropometric parameters and body mass by
water (Table 3).

Table 1

BENCHMARKS OF THE STUDY

Testing Item

Normal Eange

Female Male

Tdeal weight (TWK Lorntz formula [32]

IW Female = [H -100 - (H-130} /
2.5+ ((A-200/8)

TW Male = [H- 100 - (H-150)7
4]+ ((A-20) / 4)

TIMC 13-24% 13-24%
Musu:leﬂmaﬁs (7o from body weight for IE-39 63-75.5% 75.80%
age) [33]

"Water mass (v» from body weight) 15-60% 50-83%
Elood Viscomty 45764 - 83371

Vaszcular Fesistance 0327 -0937

Wascular Elasticity 1672-1978

Iulyocardial Blood Demand 0192 - 0412

LIyocardial Blood Perfusion Volume 1E3T-5 147

LIyocardial Oxygen Consumption 334244

Unic acid Index 1435 - 1987

Proteinuria Index 1.571-4.079

H - height (cm), A - age (years).
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Table 2
DESCRIPTIVE STATISTIC OF THE ANTHROPOMETRIC AND CARDIOVASCULAR PARAMETERS.

Testing Item Groups XEED Skevmess AKE-XI) Student test
¥=5D Y=5D T P
TeiEh (kE)(W) 3 STOSI=T 81D SEIEIE3 16279 105 | o0
) 1430050 174 160 283 +12551 | b -
Y (6 T 0533031 [39=753 2240 139 | om0
N 130T TR R R LE +3.006 6. -
NMhuscle mass (%) MM F T3O0T1=5.005 TIE= 183 62890 2535 | 000
N Q08005 03 78IRS +6.850 5. -
NMuscle mass (kg)(MM) F TI55553 500 T0T=I83 T 137 o000
4 B0 ITSEE 1Y T8 +7.040 : -
Waker mass (%) (W) F EWLIES WIS TR0= 753 5436 306 000
Water Mass (k2) I};'I 5391'6383113 §953 ﬁgﬁg ; ijzjug : :
!ater EXRESRE } ] 151
M AN A3T 30783 +4.351 -23.407 1 000
Blood viscosity (BV) F 62 8807 230 - 390= 183 1944 1.502 116
M 60,0756 440 1475783 +10.365 : :
ascular Resistance (VB T (1372417 B ESEWEE] 07 ol 2
4 {3175 40% ~30£783 <611 -
Tascular Elasticity (VE) T [372=708 I 10 o~ 10
4 5132773 RELELE +278 - :
NMyocardial Blood Demand | F STT=100 TTOZ IR 038 Py
(MBD) N AN YTIEIRS = 166 : -
Myocardial Blood Perfwion F TTET=T50 ) Bk 18 55 N1
Volume (MBPV) M 4796370 TR +417
NMyocardial o | F 13532818 TI7= 83 13 o1 400
Consuraption (MVO2) 4 46605 816 055 783 +1.159 - :
— T TO0I=303 AN . 1 2306 000
Uric acid Index (UAT) 04 3000378 40983 +348
— T T0IIET0T .} EWEE 763 N
Proteinuria Index (PT) M 13065872 313093 +1.329
t—value of Student test. p — probability significant level
Table 3
CORRELATIONS BETWEEN ANTHROPOMETRIC AND CARDIOVASCUL AR PARAMETERS FOR BOTH SAMPLES
W 1% (W RS LILT (LR GO EY VE VE MED LEFY MVO2 A& Pl
W 3 ST W T &5 180 160 -068 -249° 026 235 626 700

T i 37T —30T - LY o7z 157 071 /[ R ¥ R E R M E T ]

WiI%: -81§ -660 045 43T -
E'_ﬁ ESG EI -.m/_ .g.l i -.1_‘15 -

~ 316 333 -313 IVZ R b N Y 196 330 432
125 013 )3 1 1/ A [ T v R

BV 003 -9y 2R 79T IO 2R - R - 133
VE 084 083 -08T  -I80 -08F -19F 20D - RN - 125
VE 020 130 -00r -DET 03T 002 3R0TT O 0ER - 57 WL
LED I16 084 007 IR 033 I8y 083 -ZBgT 308 - - 038
MEPV 000 4F -0I0 08T -07T  -088 I 0T -I9R 0 M1 057
MVOZ 07 IRs 210 -I38 -2 -I38 384T 1000 OIT  -23TT -
AT 393 IR Bed A1 &5TT 15T

Pl 008 -0Rd 053 -030 01T 073

* Comrelation iz sigmificant at the 0.05 level (2-tailed); ** Correlation 1s sigmificant at the 0.01 level (2-taled); With Italic
font annotated correlations for the female sample, with normal font are highlighted correlations for the male sample.

Conclusions

The study findings highlight the significant differences
between sample student athletes male and the female to
the following anthropometric parameters investigated:
weight, BMI, muscle mass, water mass, but note that all
mean scores fall between the values of referent normal.

The analysis of the differences between the two
samples, male and female, of cardiovascular and urinary
parameters, makes no differences, but most parameters
are not within the normal reference values. The results of
the parameters: Vascular Resistance, Myocardial Blood
Demand and Myocardial Oxygen Consumption, Proteinuria
Index are higher than normal reference for both samples
and parameters; Vascular Elasticity and Myocardial
Perfusion Blood Volume are below normal reference
values. Study highlights a significant correlation between
anthropometric parameters and mass hydrates, but for
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two minor exceptions, cardiovascular parameters on the
viscosity and vascular resistance of the blood correlates
significantly to the mass of water resources. Among other
cardiovascular parameters was found no significant
correlation. Urinary indicators do not correlate with
hydrous body weight for neither of the two samples of both
female and male athletes.

The activity of sport and the maintainance of the optimal
health by focusing on recovery after exercise; and hydrous
rebalancing; should represent major preoccupations for
the athletes. The values of cardiovascular and urinary
parameters were recorded; and the results were higher or
lower compared with the normal reference values which
require more complex investigations in order to prevent
the occurrence or development of cardiovascular
diseases. Long training with intensity, complexity and
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duration of the effort varied, specific sports activities can
cause cardiovascular and renal system request.

Maintaining fluid levels and rebalance the body by water
after exercise are essential for preventing cardiovascular
and kidney overload, for maintaining health in order to
optimize exercise capacity and hence the sport
performances.
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