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SUMMARY

Background: The aim of this study was to analyse the benefits of
fish diet in Danube Delta, Sulina’s population. Patients had a set
of biochemical tests in the laboratory RoutineMed Sulina. The
novelty of the research is analyzed geographic area. Danube Delta
had no medical analysis laboratory until 2010, when was opened
the RoutineMed Sulina lab. 
Methods: Tests were performed on 200 patients for evaluation of
the liver of these patients: AST, ALT, AST/ALT, Total lipids, total
cholesterol, HDL cholesterol, LDL cholesterol, LDL/HDL, total
cholesterol/HDL, triglycerides. Both women and men were
grouped into age ranges: 20-40 years, 40-60 years, < 60 years. 
Results and discussions: The study included 200 patients, 97
male (48.5%) and 103 female (51.5%). The mean of total lipids
indicates that both women and men results are within normal 
limits; mean of total cholesterol MM = 179.89 mg /dL and for the
group of female patients the mean total cholesterol - MF = 190.01
mg /dL; HDL cholesterol in both groups of patients -MM = 49.54
mg / dL; MF = 54.82 mg / dL; LDL Cholesterol -MM = 110.81
mg / dL; MF = 123.07 mg / dL; triglycerides MM = 123.65 mg
/ dL; MF = 100.40 mg / dL; AST - MF = 24.33 IU / L ;MM =
27.91 IU / L ; ALT value - MF = 24.20 IU / L;ALT - MM =
29.24 IU / L;LDL cholesterol / HDL-cholesterol has a normal
value of 2.9 in women and 3.3 in men: MM = 2.27; MF = 2.29;
Total cholesterol / HDL cholesterol : MM = 3.70; MF = 3.55;
Ritis ratio (RDR):MM = 1.00; MF = 1.09; Total cholesterol –
triglycerides ratio :are correlated-moderate positive in male and
correlation weak to moderate in female; Total cholesterol – total
lipids ratio are correlated-moderate positive in male and correlation
weak to moderate in female.
Conclusions: From this statistical analysis, fish and fish products
really help us maintain the normal level of total lipids and the liver
metabolism. The consequences of inadequate lipids level:
increased risk of atherosclerotic cardiovascular disease; favoring
excess weight / obesity.

RÉSUMÉ

L'évaluation et hepatique le profil lipidique en Danube Delta
patients

Introduction: L'objectif de cette étude était d'analyser les avantages
du régime alimentaire des poissons dans la population de Sulina
dans le delta du Danube. Les patients avaient un ensemble de tests
biochimiques dans le laboratoire de RoutineMed Sulina. La nou-
veauté de la recherche est analysée par zone géographique. Le delta
du Danube n’avait pas de laboratoire d'analyse médicale jusqu'en
2010, quand a été ouvert la laboratoire RoutineMed Sulina.
Méthodes: Des tests ont été effectués sur 200 patients pour 
l'évaluation du foie de ces patients: AST, ALT, AST / ALT, lipides
totaux, le cholestérol total, le cholestérol HDL, LDL cholestérol,
LDL / HDL, cholestérol total / HDL, les triglycérides. Les femmes
et les hommes ont été regroupés en tranches d'âge: 20-40 ans, 40-
60 ans, <60 ans.
Résultats et discussions: L'étude comprenait 200 patients, 97
hommes (48,5%) et 103 femmes (51,5%). Les valeurs moyennes des
lipides totaux indiquent que les résultats des femmes et des hommes
sont dans les limites normales; des valeurs moyennes de cholestérol
total MM = 179,89 mg / dL et pour le groupe des patientes la
moyene du cholestérol total - MF = 190.01 mg / dL; Le cholestérol
HDL dans les deux groupes de patients -MM = 49,54 mg / dL; MF
= 54,82 mg / dL; LDL Cholestérol -MM = 110,81 mg / dL; MF =
123,07 mg / dL; triglycérides MM = 123,65 mg / dL; MF =
100,40 mg / dL; AST - MF = 24,33 UI / L; MM = 27,91 UI / L;
valeur ALT - MF = 24,20 UI / L; ALT - MM = 29,24 UI / L;
cholestérol LDL / HDL-cholestérol a une valeur normale de 2,9
chez les femmes et de 3,3 chez les hommes: MM = 2.27; MF =
2.29; Cholestérol total / HDL-cholestérol: MM = 3,70; MF =
3.55; rapport Ritis (RDR): MM = 1,00; MF = 1,09; Cholestérol
total - rapport de triglycérides: sont corrélés modérément positifs
chez les hommes et la corrélation faible à modérée chez les femmes;
Le cholestérol total - rapport des lipides totaux sont corrélés 
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modérément positifs chez les hommes et la corrélation faible à 
modérée chez les femmes.
Conclusions: A partir de cette analyse statistique, les poissons et les
produits de pêcherie aident vraiment à maintenir le niveau normal
des lipides totaux et le métabolisme du foie. Les conséquences de
l'insuffisance du niveau des lipides: risque accru de maladie cardio-
vasculaire athéroscléreuse; favorisant l'excès de poids / l’obésité.
Abréviations: AST-aspartate aminotransférase, ALT-alanine
aminotransférase, AST / ALT-de rapport Ritis
Mots clés: poissons, Delta du Danube - Sulina, la santé, le risque
athérogène, le rapport Ritis

BACKGROUND

BB
ased on literature data, normal values of bio-
chemical parameters vary by gender, age, diet and
geographical region and we want to determine if

the fish diet really helps us to maintain normal levels of lipids
and other analytes at the biochemical level (1).

The nutrition and endocrine diseases or the screening of
healthy people are made trough sets of laboratory analyses
such as : glucose, triglycerides, lipoproteins, ionogram, total
calcium, cholesterol, transaminases, proteins, phosphorus,
magnesium, hemoglobin, iron (2).

Dominant fish species in the Danube Delta that people
eat are: rapacious, perch, crucian carp, bream, rudd, perch,
catfish, pike, anchovy, herring, turbot, sturgeon etc. Lipids in
the human body are dual: exogenous origin from food diet and
endogenous origin (3).The liver is the most important seat of
degradation and synthesis of lipids metabolism but the main
role of liver is in glucose metabolism (4). Proteins are localized
in the muscles cells with 10,000 kcal energy  used in  40 days.
The lipids are stored in adipous cells with 50-70.000 kcal
energy and are used between 20-40 days. Energy balance equa-
tion can be expressed as: changes in your body's energy
deposits = energy intake - energy consumption (5). Transam-
inases are: ALT is found in the cytoplasm; AST both in the
cytoplasm and  mitochondria (6); cellular enzymes that act
exclusively intracellular.

METHODS

The novelty of the research is analyzed geographic area.
Danube Delta had no medical analysis laboratory until 2010,
when was opened the RoutineMed Sulina lab. I work at this
lab since July 2011. A total of 200 patients, residents of
Danube Delta, diagnosed clinically healthy were included.
Patients are involving at least once a week fish diet.  Blood
was collected and analyzed at medical analysis laboratory Rou-
tine Med Sulina during january 2015 – january 2016. Tests
were performed on patients for evaluation of their liver: AST,
ALT, AST/ALT, Total lipids,  total cholesterol, HDL choles-
terol, LDL cholesterol, LDL/HDL, total cholesterol/ HDL,
triglycerides. Both women and men were grouped into age
ranges: 20-40 years, 40-60 years, < 60 years.  For serum bio-
chemistry were used the following measuring instruments:
centrifuges Rotofix 32 A, automatic biochemistry unit 
SAPPHIRE 350, and reagents Audit Diagnostics (7). The

experimental data were processed using IBM SPSS Statistics
20. The procedures used were: Descriptive statistics (charac-
terization variables discretely and continuously defined in the
database), Graphs, Statistical tests parametric (t-test to 
compare the average of two independent samples, t-test to
compare the average of a sample value specified test One-Way
ANOVA), correlation analysis (8, 9, 10, 11).

RESULTS

The study included 200 patients, 97 male (48.5%) and
103 were female (51.5%). For the 200 patients during the
study it was observed that they were aged between 20-86
years, with an average age of 51.05 years and a standard
deviation of 16.05 years. The men in the study (97
patients) were aged between 20-86 years, with an average
age of 53.34 years and a standard deviation of 16.42 years
and women in the study (103 patients) were aged between
20-85 years with an average age of 48.89 years and a 
standard deviation of 15.47 years (fig. 1). The distribution
by age groups is: all 200 patients of whem 53 are in the
age range (20-40) years (26.5%), 79 are in the age range
(40-60) years (39.5%) and 68 are in the age range (60 -...)
years (34.0%). Of the 200 patients during the study, 97 are
male (48.5%): 19 men (19.6%) were aged (20-40) years, 40
men (41.2%) were aged (40- 60) years and 38 men (39.2%)
were aged (60 -...) years; 103 patients were female (51.5%):
34 women (33.0%) were aged (20-40) years, 39 women
(37.9%) were aged (40-60) years and 30 women (29.1%)
were aged (60 -...) years. (fig. 2) 

1. The mean of total lipids in the two groups of patients
with a reference value Lsup =800mg/dL indicates  that both
women and men results are within normal limits (fig.3);

2. When the mean of total cholesterol in the two groups of
patients is compared with a reference value Lsup = 200 mg/dL:
for the group of male patients the mean total cholesterol - MM
= 179.89 mg /dL and for the group of female patients the mean
total cholesterol - MF = 190.01 mg /dL (fig. 4)

3. Comparing the mean HDL cholesterol in both groups
of patients with a reference value Lsup = 100 mg / dL: for the
group of male patients the mean HDL cholesterol - MM =
49.54 mg / dL; for the group of female patients the mean
HDL cholesterol - MF = 54.82 mg / dL (fig. 5)

4. Comparing LDL Cholesterol average values of the
two groups of patients with a reference value Lsup = 180
mg / dL: for the group of male patients the mean LDL 
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Figure 1 - Patient distribution
by age and gender

Figure 2 - Patient distribution
by age groups

Figure 3 - Mean Total lipids 
in male and female

Figure 4 - Mean total 
cholesterol in male and female 

Figure 5- Mean HDL 
cholesterol in male and female
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Figure 7 - Mean triglycerides
in male and female 

Figure 6 -  Mean LDL 
cholesterol in male and female

Figure 8 - Mean AST-Aspartate
Amino Transferase in male and

female

Figure 9 - Mean ALT-alanine
amino transferase in male and

female

cholesterol - MM = 110.81 mg / dL; for the group of female
patients the mean LDL cholesterol - MF = 123.07 mg / dL
(fig. 6).

5. When the mean of triglycerides is compared in the two
groups of patients with a reference value Lsup = 200 mg / dL:
for the group of male patients average amount of triglycerides
- MM = 123.65 mg / dL; for the group of female patients
average amount of triglycerides - MF = 100.40 mg / dL (fig.
7).

6. Female patient group average value of AST - MF =

24.33 IU / L differs significantly from the reference value
chosen by 31 IU / L; Male patient group average value of
AST - MM = 27.91 IU / L differs significantly from the ref-
erence value chosen by 37 IU / L (fig. 8).

7. For the group of female patients mean ALT value - MF
= 24.20 IU / L differs significantly from the reference value
chosen by 31 IU / L; Male patient group average value of
ALT - MM = 29.24 IU / L differs significantly from the ref-
erence value chosen by 41 IU / L (fig. 9).

8. LDL cholesterol / HDL-cholesterol has a value of 2.9
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Figure 10 - LDL cholesterol /
HDL-cholesterol ratio

Figure 11 - Total cholesterol /
HDL cholesterol

Figure 12 - RDR AST/ALT

Figure 13 - Total cholesterol 
– triglycerides ratio

in women and 3.3 in men: For male patients the average
LDL cholesterol / HDL cholesterol is MM = 2.27; For
female patients the mean LDL cholesterol / HDL cholesterol
is MF = 2.29 (fig. 10).

9. Total cholesterol / HDL cholesterol : For male patients
the average total cholesterol / HDL cholesterol is MM =
3.70; For female patients (N = 103) the average total choles-
terol / HDL cholesterol is MF = 3.55 (fig. 11).

10. Ritis ratio (RDR), representing the ratio of AST and
ALT : For male patients  the average value of AST / ALT is

MM = 1.00; For female patients the average value of AST /
ALT is MF = 1.09 (fig. 12).

11. Total cholesterol – triglycerides ratio  :The two vari-
ables Total Cholesterol - Triglycerides are correlated-moderate
positive correlation in male and correlation weak to moderate
in female (fig. 13).

12. Total cholesterol – total lipids ratio The two variables
Total Cholesterol – total lipids are correlated-moderate posi-
tive correlation in male and correlation weak to moderate in
female (fig. 14).
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Figure 14 - Total cholesterol 
– total lipids ratio

1. Total lipids

For male patients (N97) the average amount of total lipids
is  MM = 473.87 mg/dL with a standard deviation of SDM =
107.04 mg/dL. For female patients (N = 103) the average of
total lipids is MF = 458.20 mg/dL with a standard deviation
of SDF = 88.21 mg/dL.

Between the mean values of total lipids corresponding to
the two groups of males (MM = 473.87 mg/dL) and female (MF

= 458.20 mg/dL) one finds no statistically significant 
differences: t = 1.12; df = 186.33; Mdiff = 15.67 mg/dL; p =
0.262> α = 0.05; 95% confidence interval for the difference
between the average values = (-11.78, 43.12) mg/ dL. 

The average values of total lipids in the two groups of
patients with a reference value Linf =400mg/dL: for the group
of male patients the average amount of total lipids - MM =
473.87 mg / dL differs significantly from reference value 
chosen by 400 mg / dL (being above this value): t = 6.97; df
= 96; Mdiff = 73.87 mg/ dL; p <0.001 <α = 0.05; 95%
confidence interval for the difference between the average 
values = (52.30, 95.45) mg / dL.

- for the group of female patients the average amount of
total lipids - MF = 458.20 mg / dL differs significantly from
the reference value chosen by 400 mg / dL (being above this
value): t = 6.69 df = 102; Mdiff = 58.20 mg/dL; p <0.001
<α = 0.05; 95% confidence interval for the difference
between the average values = (40.96, 75.44) mg / dL.

The average values of total lipids in the two groups of
patients with a reference value Lsup =800mg/dL: for the
group of male patients the average amount of total lipids -
MM = 473.87 mg / dL differs significantly from the reference
value chosen by 800 mg / dL (which is below this value): t =
-30.0; df = 96; Mdiff = -362.12 mg / dL; p <0.001 <α =
0.05; 95% confidence interval for the difference between the 
average values = (-347.66, -304.54) mg / dL.

- for the group of female patients the average amount of
total lipids - MF = 458.20 mg / dL differs significantly from
the reference value chosen by 800 mg / dL (which is below
this value): t = -39.32 df = 102; Mdiff = -341.79 mg / dL; 
p <0.001 <α = 0.05; 95% confidence interval for the 
difference between the average values = (-359.03, -324.55)
mg / dL (fig. 3).

2. Total cholesterol

For male patients (N97) the average total cholesterol is

MM = 179.89 mg / dL with a standard deviation of SDM =
36.42 mg / dL. For female patients (N = 103) the average
total cholesterol is MF = 190.01 mg / dL with a standard
deviation of SDF = 33.04 mg / dL.

Average values of total cholesterol between the two groups
corresponding male (MM = 179.89 mg / dL) and female (MF

= 190.01 mg / dL) is apparent that there are significant 
differences: t = -2.06; df = 198; Mdiff = -10.12 mg / dL; p =
0.041 <α= 0.05; 95% confidence interval for the difference
between the average values = (-19.81, -0.43) mg / dL.

When the average values of total cholesterol in the two
groups of patients are compared with a reference value Lsup =
200 mg/dL: for the group of male patients the mean total 
cholesterol - MM = 179.89 mg / dL differs significantly from
the reference value chosen by 200 mg / dL (which is below this
value): t = -5.43; df = 96; Mdiff = -20.10 mg / dL; p <0.001
<α = 0.05; 95% confidence interval for the difference
between the average values = (-27.44, -12.76) mg / dL.

- for the group of female patients the mean total choles-
terol - MF = 190.01 mg / dL differs significantly from the 
reference value chosen by 200 mg / dL (which is below this
value): t = -3.06 df = 102; Mdiff = -341.79 mg / dL; p = 0.003
<α = 0.05; 95% confidence interval for the difference
between the average values = (-16.43, -3.52) mg / dL (fig. 4).

3. HDL cholesterol

For male patients (N97) the average HDL cholesterol is
MM = 49.54 mg / dL with a standard deviation of SDM =
11.99 mg / dL. For female patients (N = 103) the mean HDL
cholesterol is MF = 54.82 mg / dL with a standard deviation
of SDF = 12.44 mg / dL.

The mean HDL cholesterol between the two groups 
corresponding male (MM = 49.54 mg / dL) and female (MF

= 54.82 mg / dL) shows that there are significant differences:
t = -3.05; df = 198; Mdiff = -5.27 mg / dL; p = 0.003 <α
= 0.05; 95% confidence interval for the difference between
the average values = (-8.69, -1.86) mg / dL.

Comparing the mean HDL cholesterol in both groups of
patients with a reference value Linf = 35 mg / dL: for the
group of male patients the mean HDL cholesterol - MM =
49.54 mg / dL differs significantly from the average values
chosen by 35 mg / dL (being above this value): t = 11.94;
df = 96; Mdiff = 14.54 mg / dL; p <0.001 <α = 0.05;
95% confidence interval for the difference between the
average values = (12.12, 16.96) mg / dL; for the group of
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female patients the mean HDL cholesterol - MF = 54.82 mg
/ dL differs significantly from the reference value chosen by
35 mg / dL (being above this value): t = 16.16 df = 102;
Mdiff = 19.82 mg / dL; p <0.001 <α = 0.05; 95% 
confidence interval for the difference between the average
values = (17.39, 22.25) mg / dL.

Comparing the mean HDL cholesterol in both groups of
patients with a reference value Lsup = 100 mg / dL: for the
group of male patients the mean HDL cholesterol - MM =
49.54 mg / dL differs significantly from the reference value
chosen by 100 mg / dL (which is below this value): t = -41.41;
df = 96; Mdiff = - 50.45 mg / dL; p <0.001 <α= 0.05; 95%
confidence interval for the difference between the average 
values = (-52.87, -48.03) mg / dL; for the group of female
patients the mean HDL cholesterol - MF = 54.82 mg / dL 
differs significantly from the reference value chosen by 100 mg
/ dL (which is below this value): t = - 36.82 df = 102; Mdiff

= -45.17 mg / dL; p <0.001 <α = 0.05; 95% confidence
interval for the difference between the average values = 
(-47.67, -42.74) mg / dL (fig. 5).

4. LDL cholesterol

For male patients (N97) the average LDL cholesterol is
MM = 110.81 mg / dL with a standard deviation of SDM =
26.69 mg / dL. For female patients (N = 103) the mean
LDL cholesterol is MF = 123.07 mg / dL with a standard
deviation of SDF = 27.41 mg / dL.

Between LDL Cholesterol mean values corresponding to
the two groups of male (MM = 110.81 mg / dL) and female
(MF = 123.07 mg / dL) shows that there are significant 
differences: t = -3.09; df = 198; Mdiff = -12.26 mg / dL; 
p = 0.002 <α = 0.05; 95% confidence interval for the 
difference between the average values = (-20.08, -4.43) mg
/ dL.

Comparing LDL Cholesterol average values of the two
groups of patients with a reference value Linf = 50 mg / dL:
for the group of male patients the mean LDL cholesterol -
MM = 110.81 mg / dL differs significantly from the reference
value chosen by 50 mg / dL (being above this value): t =
20.87; df = 96; Mdiff = 60.81 mg / dL; p <0.001 <α =
0.05; 95% confidence interval for the difference between the
average values = (55.03, 66.59) mg / dL; for the group of
female patients the mean LDL cholesterol - MF = 123.07 mg
/ dL differ significantly from the reference value chosen by 50
mg / dL (being above this value): t = 27.05 df = 102; Mdiff =
73.07 mg / dL; p <0.001 <α= 0.05; 95% confidence inter-
val for the difference between the average values = (67.72,
78.43) mg / dL.

Comparing LDL Cholesterol average values of the two
groups of patients with a reference value Lsup = 180 mg / dL:
for the group of male patients the mean LDL cholesterol -
MM = 110.81 mg / dL differs significantly from the reference
value chosen by 180 mg / dL (which is below this value): t =
-23.74; df = 96; Mdiff = - 69.81 mg / dL; p <0.001 <α =
0.05; 95% confidence interval for the difference between the
average values = (-74.96, -63.40) mg / dL; for the group of
female patients the mean LDL cholesterol - MF = 123.07 mg

/ dL differs significantly from the reference value chosen by
180 mg / dL (which is below this value): t = -21.07 df = 102;
Mdiff = -56.92 mg / dL; p <0.001 <α = 0.05; 95% 
confidence interval for the difference between the average
values = (-62.27, -51.56) mg / dL (fig. 6).

5. Triglycerides 

For male patients (N97) the average value of triglycerides
is MM = 123.65 mg / dL with a standard deviation of SDM =
52.28 mg / dL.For female patients (N = 103) the average
value of triglycerides is MF = 100.40 mg / dL with a standard
deviation of SDF = 52.83 mg / dL 

Triglycerides corresponding mean values between two
groups of male (MM = 123.65 mg / dL) and female (MF =
100.40 mg / dL) shows that there are significant differences:
t = 3.12; df = 198; Mdiff = 23.25 mg / dL; p = 0.002 <α
= 0.05; 95% confidence interval for the difference between
the mean = (8.58, 37.91) mg / dL 

When the average values of triglycerides are compared in
the two groups of patients with a reference value Lsup = 200
mg / dL: for the group of male patients the average amount
of triglycerides - MM = 123.65 mg / dL differs significantly
from the reference value chosen by 200 mg / dL (which is
below this value): t = -14.38; df = 96; Mdiff = -76.34 mg /
dL; p <0.001 <α = 0.05; 95% confidence interval for the 
difference between the average values = (-86.87, -65.80) mg
/ dL: for the group of female patients the average amount of
triglycerides - MF = 100.40 mg / dL differs significantly from
the reference value chosen by 200 mg / dL (which is below
this value): t = -19.12 df = 102; Mdiff = -99.59 mg / dL; p
<0.001 <α = 0.05; 95% confidence interval for the 
difference between the average values = (-109.91, -89.26) mg
/ dL (fig. 7).

6.  AST-Aspartate Amino Transferase

For male patients (N97) the average value of AST is MM

= 27.91 UI / L with a standard deviation of SDM = 7.73 UI
/ L. For female patients (N = 103) the average value of AST
is MF = 24.33 UI / L with a standard deviation of SDF =
6.98 UI / L. Between AST mean values corresponding to the
two groups of male (MM = 27.91 UI / L) and female (MF =
24.33 UI / L) shows that there are significant differences: t =
3.44; df = 198; Mdiff = 3.58 UI / L; p = 0.001 <α = 0.05;
95% confidence interval for the difference between the
mean = (1.53, 5.64) UI / L.

Female patient group average value of AST - MF = 24.33
IU / L differs significantly from the reference value chosen by
31 IU / L (which is below this value): t = -9.69 df = 102;
Mdiff = -6.66 IU / L; p <0.001 <α= 0.05; 95% confidence
interval for the difference between the average values = (-
8.03, -5.30) IU / L. Male patient group average value of AST
- MM = 27.91 IU / L differs significantly from the reference
value chosen by 37 IU / L (which is below this value): t = -
11.56; df = 96; Mdiff = -9.08 IU / L; p <0.001 <α = 0.05;
95% confidence interval for the difference between the 
average values = (-10.64, -7.52) IU / L ( fig. 8).
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7. ALT-alanine amino transferase

For male patients (N97) mean ALT value is MM = 29.24
IU / L with a standard deviation of SDM = 8.35 IU / L. For
female patients (N = 103) the average value of ALT is MF =
24.20 IU / L with a standard deviation of SDF = 7.98 IU /
L. Between mean ALT values corresponding to the two
groups of males (MM = 29.24 IU / L) and female (MF = 24.20
IU / L) shows that there are significant differences: t = 4.36;
df = 198; Mdiff = 5.04 IU / L; p = 0.001 <α = 0.05; 95%
confidence interval for the difference between the mean =
(2.76, 7.32) IU / L.

For the group of female patients mean ALT value - MF =
24.20 IU / L differs significantly from the reference value 
chosen by 31 IU / L (which is below this value): t = -8.63 df
= 102; Mdiff = -6.76 IU / L; p <0.001 <α= 0.05; 95% 
confidence interval for the difference between the average
values = (-8.35, -5.23) IU / L. Male patient group average
value of ALT - MM = 29.24 IU / L differs significantly from
the reference value chosen by 41 IU / L (which is below this
value): t = -13.86; df = 96; Mdiff = -11.75 IU / L; p <0.001
<α = 0.05; 95% confidence interval for the difference
between the average values = (-13.43, -10.06) IU / L (fig. 9).

DISCUSSIONS

Besides statistical analysis of the data there are some
correlations that we have to do:

8. In normal physiological conditions, the LDL cholesterol /
HDL-cholesterol ratio has a value of 2.9 in women and 3.3
in men. The risk of coronary artery disease increases 
significantly if the value ratio exceeds 3.5 in women and 3.8
in men (12).

LDL cholesterol is involved in the transport of choles-
terol to tissues, mainly in the arterial system, which explains
the high incidence of atherosclerosis and coronary heart 
disease in patients with elevated serum levels of this lipopro-
tein. So LDL determination is specific for predicting cardio-
vascular risk and establishing therapeutic decision (13). For
male patients (N97) the average LDL cholesterol / HDL 
cholesterol is MM = 2.27 with a standard deviation of SDM

= 0.53. For female patients (N = 103) the mean LDL 
cholesterol / HDL cholesterol is MF = 2.29 with a standard
deviation of SDF = 0.51. Average values of LDL Cholesterol
/ HDL Cholesterol corresponding to the two groups of males
(MM= 2.27) and female (MF = 2.29) determines that are no
significant differences: t = -0.25; df = 198; Mdiff = -0.018; p
= 0.801> α= 0.05; 95% confidence interval for the 
difference between the average values = (-0.16, 0.12). Female
patient group average value of LDL Cholesterol / HDL 
Cholesterol – MF = 2.29 statistically significantly different
from the reference value of 2.9 chosen (which is below this
value): t = -12.00 df = 102; Mdiff = -0.60; p <0.001 <α =
0.05; 95% confidence interval for the difference between the
average values = (-0.70, -0.50). Male patient group average
value of LDL Cholesterol / HDL Cholesterol – MM = 2.27
statistically significantly different from the reference value of
3.3 chosen (which is below this value): t = -18.80; df = 96;

Mdiff = -1.02; p <0.001 <α = 0.05; 95% confidence 
interval for the difference between the average values = 
(-1.13, -0.91) (fig. 10).

9. Total cholesterol / HDL cholesterol ratio

Total cholesterol / HDL:
Low risk: 3.3-4.4
Medium risk: 4.4-7.1
Moderate risk: 7.1-11
Increased risk:> 11

Determination of cholesterol and lipid metabolic disor-
ders assess their status, the risk of atherosclerosis, coronary
stenosis and myocardial infarction. HDL cholesterol is a
group synthesized and secreted lipoprotein hepatocytes. HDL
cholesterol is recommended to assess accurately the risk of
developing atherosclerosis. HDL has an important role in
cholesterol metabolism, participating in its transportation
from extrahepatic tissues to the liver for excretion and cata-
bolic (14, 15).

For male patients (N97) the average total cholesterol /
HDL cholesterol is MM = 3.70 with a standard deviation of
SDM = 0.69. For female patients (N = 103) the average total
cholesterol / HDL cholesterol is MF = 3.55 with a standard
deviation of SDF = 0.62. Average values of total cholesterol
/ HDL cholesterol corresponding to the two groups of male
(MM = 3.70) and female (MF = 3.55) notes that there are 
significant differences: t = 1.63; df = 198; Mdiff = 0.15; p =
0.104> α = 0.05; 95% confidence interval for the 
difference between the average values = (-0.03, 0.33).  The
average values of total cholesterol / HDL cholesterol in both
groups of patients with a reference value Linf = 3.3: for the
group of male patients the mean total cholesterol / HDL
Cholesterol - MM = 3.70 statistically significantly different
from the reference value of 3.3 chosen (being above this
value): t = 5.80; df = 96; Mdiff = 0.40; p <0.001 <α =
0.05; 95% confidence interval for the difference between the
mean = (0.26, 0.54). for the group of female patients the
mean total cholesterol / HDL Cholesterol - MF = 3.55 
statistically significantly different from the reference value of
3.3 chosen (being above this value): t = 4.11 df = 102; Mdiff

= 0.25; p <0.001 <α = 0.05; 95% confidence interval for
the difference between the mean = (0.13, 0.37). The 
average values of total cholesterol / HDL cholesterol in both
groups of patients with a reference value Lsup = 4.4: for the
group of male patients the mean total cholesterol / HDL
Cholesterol - MM = 3.70 statistically significantly different
from the reference value of 4.4 chosen (which is below this
value): t = -9.86; df = 96; Mdiff = -0.69; p <0.001 <α =
0.05; 95% confidence interval for the difference between the
average values = (-0.83, -0.55). for the group of female
patients the mean total cholesterol / HDL Cholesterol - MF

= 3.55 statistically significantly different from the reference
value of 4.4 chosen (which is below this value): t = -13.61 df
= 102; Mdiff = -0.84; p <0.001 <α = 0.05; 95% 
confidence interval for the difference between the average
values = (-0.96, -0.72) (fig. 11)

10. Ritis ratio (RDR), representing the ratio of AST
and ALT, whose normal values are between 0.7 and 1.4
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ALT is found primarily in the liver (the liver cells being
located mainly in the cytosol) and in descending order of
concentration in the kidneys, myocardium, skeletal muscle
and pancreas. ALT is an indicator of cytolysis most 
frequently explored in the opinion of the majority of the best
placed to detect even minimal liver damage. ALT is more
specific to liver disease than AST (16, 17).

For male patients (N97) the average value of AST / ALT
is MM = 1.00 with a standard deviation of SDM = 0.32. For
female patients (N = 103) the average value of AST / ALT
is MF = 1.09 with a standard deviation of SDF = 0.42.  Aver-
age values of AST / ALT corresponding to the two groups of
male (MM = 1.00) and female (MF = 1.09) notes that there
are no significant differences: t = -1.72; df = 189.3; Mdiff =
0.09; p = 0.087> α = 0.05; 95% confidence interval for
the difference between the average values = (-0.19, 0.01).
The average values of AST / ALT in the two groups of
patients with a reference value Linf = 0.7: for male patient
group average value of AST / ALT - MM = 1.00 statistically
significantly different from the reference value of 0.7 chosen
(being above this value): t = 9.24; df = 96; Mdiff = 0.30; p
<0.001 < α = 0.05; 95% confidence interval for the 
difference between the mean = (0.23, 0.36); for the group of
female patients average value of AST / ALT - MF = 1.09 
statistically significantly different from the reference value of
0.7 chosen (being above this value): t = 9.38 df = 102; Mdiff

= 0.39; p <0.001 <α = 0.05; 95% confidence interval for
the difference between the mean = (0.31, 0.47).

The average values of AST / ALT in the two groups of
patients with a reference value Lsup = 1.4:

- for male patient group average value of AST / ALT - MM

= 1.00 statistically significantly different from the reference
value of 1.4 chosen (which is below this value): t = -12.11;
df = 96; Mdiff = -0.39; p <0.001 <α = 0.05; 95% confi-
dence interval for the difference between the average values
= (-0.46, -0.33).

- for the group of female patients average value of AST /
ALT - MF = 1.09 statistically significantly different from the
reference value of 1.4 chosen (which is below this value): t =
-7.2 df = 102; Mdiff = -0.30; p <0.001 <α = 0.05; 95%
confidence interval for the difference between the average
values = (-0.38, -0.22) (fig. 12).

11. Total cholesterol – triglycerides ratio

Triglycerides in adipose tissue and other tissues are the
most important deposit of the body energy reserves. In 
adipose tissue are stored as glycerol, fatty acids and mono-
glycerides, which are converted in the liver into triglycerides
that enter the constitution VLDL (80%) and LDL (15%).
Male: The two variables Total Cholesterol - Triglycerides are
correlated (moderate positive correlation) r = 0.506, p
<0.001 <α = 0.05 Female: The two variables Total 
Cholesterol - Triglycerides are correlated (correlation weak to
moderate) r = 0.327, p = 0.001 <α = 0.05 (fig. 13).

12. Total cholesterol – total lipids ratio

Male: the two variables Total Cholesterol - total lipids are

correlated (moderate positive correlation) r = 0.595, p
<0.001 < α = 0.05. Women: two variables Total 
Cholesterol - total lipids are correlated (correlation weak to
moderate) r = 0.442, p <0.001 < α = 0.05 9 (fig. 14).

CONCLUSIONS

Sulina is the first seaport on the Black Sea, has 3663
individuals, resident population according to Census 2011
Population and Housing. Because of the geographical area,
people that live in Sulina, Danube Delta, are isolated, are
constrained to eat more fish than other type of meat, Sulina
being sorrounded by water. People are more active than those
from land, they are moving only with boats and they 
maximize the energy provided by total lipids the final result
is a good health. From this statistical analysis, fish and fish
products really help us to maintain the normal level of total
lipids and the liver metabolism, if, we include in the diet
these products more frequently than normal. The 
consequences of inadequate lipids level: increased risk of 
atherosclerotic cardiovascular disease; favoring excess weight
/ obesity.
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