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ABSTRACT
The aim: To evaluate the impact of diabetes mellitus on the oral health.

Materials and methods: This is an observational study. In the present research were taken into consideration 300 patients. The study sample consisted of 191 males, respectively

(63.7%) of them and 109 females (36.3%) of the participants.

Results: In the current study, we analyzed the oral health of diabetic patients within the age class of 11-80 years. We divided them into seven age groups: 11-20, 21-30, 3140,
41-50, 51-60, 61-70, and 71-80 years. Based on the results of the current study it was observed that 83.7% of patients were affected by gingivitis. The results of our study
show that dental caries prevalence was 68.7 % and the prevalence of missing teeth among patients with diabetes mellitus was 78.7%. According to the ANOVA test, high blood
sugar values had a direct impact on the manifestation of gingivitis and there it was a strong correlation between them P-value =.000. Males with diabetes mellitus were more
affected by dental caries and this was indicated by the P-value= .02, in comparison to females who recorded a P-value = .03. The relation between gender males and missing

teeth was highly significant P-value =.001.

Condusions: The present study proved that diabetes mellitus is risk factor for oral health. The authors studied this group of patients exposed to high blood glucose levels and

found out that oral diseases were high in these patients.

KEY WORDS: age range, blood glucose values, dental caries, gingivitis, missing teeth

INTRODUCTION

Diabetes mellitus is a metabolic disorder and its elevated
global prevalence makes it the most problematic disease
in the world [1].

According to the data conducted by Cho et al. the global
prevalence of diabetes mellitus in 2017 was approximately
425 million (8.8%) and it is assumed to increase to 629
million by 2045 [2]. A scientific study showed that diabetes
mellitus is a chronic disease accompanied by hypergly-
cemia and brings on to different complications, which
includes the oral cavity [3].

More recently, study conducted by Nazir et al. found out
that the oral complications associated with diabetes melli-
tus include the pathologies such as xerostomia, gingivitis,
periodontal disease, missing teeth, dental caries, periapical
lesions, taste and salivary gland dysfunction [4].

Dakovi¢ D et al. in their study demonstrated that gingi-
vitis and periodontitis among juveniles are chronic inflam-
matory diseases that have effect on the supporting tissues
of the teeth in the type 1 diabetes mellitus patients [5].

In a recent study, conducted by Latti et al. is affirmed that
with the increasing of the age, blood sugar levels, DMFT
values and dental caries escalate in diabetics patients [6].

Wiad Lek. 2022;75(4 p1):753-758

In a preliminary study, conducted by Wiener et al. proved
that diabetes mellitus among adults was associated with
having 6 or more teeth extracted [7]. Other clinicians
reached at a conclusion that juveniles with TIDM have
poor oral hygiene and are potentially at high risk of future
oral diseases [8].

According the findings of recent study conducted by
Rohani, it was showed that oral problems in diabetic pa-
tients are considered as utmost complications affecting on
patients” quality of life [9]. According to Bissong et al. in
their important research is stated that proper management
of blood sugar levels might meliorate the oral health of
patients who suffer from diabetes mellitus [10].

In a prior study conducted by Chen et al. it is declared
that the persistent efforts to raise the diabetes awareness
and educational programs need to take steps forward
concerning juveniles in particular males [11]. In the study
investigated by Newman et al. it was confirmed that type
2 diabetes mellitus is a significant risk factor for cardio-
vascular illness [12].

Another research conducted in the United States of
America reported a 40% increment in the risk of type 2
diabetes mellitus among smokers [13].
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In order to reach a significant conclusion in the present
study were evaluated potential risk factors such as age,
blood sugar values, number of cigarettes smoked per day
and tooth brushing in diabetic patients in correlation
with oral pathologies such as gingivitis, dental caries and
missing teeth.

THE AIM
The purpose of this study is to analyze the impact of dia-
betes mellitus on the oral health.

MATERIALS AND METHODS

The current research was conducted in the period from
February 2019 to November 2020 at the Department of
Pathology in the Regional Hospital of Vlore, Albania. In the
present research were taken into consideration 300 patients
with an age range from 11 to 80 years old. The study sample
was composed by 191 males, respectively 63.7% of them
and 109 females or 36.3% of the participants.

Data collection was done using clinical documentations
as well as questionnaires which were completed by the
hospital nurses. There is a specialized documentation in
which are registered all patients with diabetes mellitus
who have been hospitalized. This documentation provides
information about patients’ age, gender and blood sugar
values. The questionnaire included the characteristics of the
sample such as gingivitis, dental caries and missing teeth.

The questionnaire was designed based on the resolution
of the Albanian National Committee no. 9, date 11.11.2011.
The duration of the questionnaire lasted 20 minutes and
the anonymity of the participants was preserved. The orig-
inal research was conducted according to the guidelines
of the Helsinki statement [14]. Based on the Helsinki
Declaration approved by the World Medical Association
the current research, in which participants were diabetics
patients, was obviously formulated based on protocols. All
data were anonymous and the confidentiality of patients’
medical records was respected. The participants had the
right to withdraw at any time. There was no withdrawal of
the patients from the research.

Inclusion criteria in the current study were the age of pa-
tients, who should be over 11 years old and all the patients
who suffered from diabetes mellitus. The exclusion criteria
of the study were pregnant women and non-diabetic pa-
tients who were not observed.

For each patient the following parameters were recorded
such as dental caries, missing teeth and the presence of
gingivitis. Depending on the gender of the patients and
their age, the present study is an attempt to demonstrate
the impact of diabetes on oral health, assessing the asso-
ciation of diabetes mellitus with gingivitis, dental caries
and missing teeth.

All patients in this study suffer from diabetes mellitus
and we chose this group of patients because they were the
most difficult people in adhering to dietary therapy. The
diabetic patients had tendency to replace energy expen-
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diture with foods high in fats and carbohydrates. They
accepted that even though had diabetes mellitus, they again
consumed meat, bread, pasta, fried foods, candy, chocolate
and biscuits. The patients stated that restricting these food
products encourages them to eat more of those foods from
which they are deprived. Furthermore, for these patients
abstain from smoking resulted to be enormously difficult.

Most of these patients don’t assess the risk and serious
consequences of diabetes mellitus even when have reper-
cussion for their relatives. The patients in this study except
diabetes mellitus had also concomitant cardiovascular
disease. It should be noted that Albania lack of medical
knowledge culture and tradition.

Drug therapy in patients was 500 mg metfonorm hy-
drochloride 2 times daily, novonorm 2mg tablet 2 times
daily, torvast 10 mg once a day, hyzaar 50-12.5 once daily,
lobivon tablet 5 milligrams once a day.

STUDY DESIGN

This is an observational study. Descriptive analysis was
performed using percentages for qualitative variables such
as gender, age, blood sugar values, cardiovascular disease,
number of cigarettes smoked per day, tooth brushing, gin-
givitis, dental caries and missing teeth. The current study
was approved by the University of Vlore, Albania.

ETHICAL APPROVAL AND PERMISSIONS
Permission to collect data from the patients was obtained
in the Department of Pathology at the Regional Hospital
of Vlore, Albania.

STATISTICAL ANALYSIS

Statistical analysis was performed using IBM SPSS 23.0
statistics, Microsoft Windows Linux, Chicago, IL, USA.
Data were analyzed by Post Hoc LSD test in variance anal-
ysis (ANOVA). P<0.05 values were considered significant.

RESULTS

The sample is composed by 300 participants of which
191(63.7%) are males and 109 (36.3%) are females. The
majority of patients participating in the study belonged to
the age range from 41 to 50 years old, precisely 62 (20.7%)
of them, while 81 (27%) of the patients were from 51 to
60 years old.

Based on the present research it resulted that 24.4% of
the participants had high blood sugar values 250-300 mg/
dl, whereas 19 % of the patients had very high blood sugar
values 300-350 mg/dl. The results of our study showed that
the most affected by cardiovascular disease were male with
188 patients or 62.7 % (Table I).

In the current study, the significant finding is that the
percentage of the patients with diabetes mellitus who
reported smoking 6 to 10 cigarettes per day was 48.3 %
of the participants. In the present survey 52.4% of the
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Table I. Shows the data of the participants’with diabetes and cardiovascular disease

Variables Age group (years old)
Age group 11-20 21-30 31-40 41-50 51-60 61-70 71-80
Male 10(3.3%) 18(6%) 11(3.7%) 40(13.3%) 56(18.7%) 36(12%) 20(6.7%)
Female 8(2.7%) 10(3.3%) 12(4%) 22(7.3%) 25(8.3%) 21(7%) 11(3.7%)
Blood glucose values
150-200 mg/dL 8(2.7%) 7(2.4%) 7(2.4%) 37(12.4%) 7(2.4%) 17(5.7%) 20(6.7%)
200-250 mg/dL 8(2.7%) 3(1%) 3(1%) 20(6.7%) 2(0.7%) 13(4.4%) 14(4.7%)
250-300 mg/dL 1(0.3%) 4(1.3%) 3(1%) 16(5.4%) 4(1.4%) 22(7.3%) 23(7.7%)
300-350 mg/dL 1(0.3%) 3(1%) 2(0.7%) 8(2.7%) 3(1%) 19(6.4%) 21(7%)
Cardiovascular disease
Yes 14(4.7%) 16(5.4%) 12(4%) 37(12.3%) 51(17%) 31(10.4%) 20(6.7%)
No 5(1.6%) 9(3%) 14(4.7%) 21(7%) 21(7%) 28(9.3%) 21(7%)
Table I1. Shows the frequency of cigarettes smoked per day, tooth brushing and oral health complications
Variables Age group (years old)
Age group 11-20 21-30 31-40 41-50 51-60 61-70 71-80
No. of cigarettes smoked per day
Never smoked 10(3.3%) 7(2.4%) 5(1.7%) 6(2%) 6(2%) 7(2.4%) 4(1.3%)
1-5 cigarettes per day 6(2%) 3(1%) 14(4.7%) 16(5.4%) 18(6%) 25(8.4%) 28(9.3%)
6-10 cigarettes per day 8(2.7%) 7(2.4%) 17(5.7%) 24(8%) 26(8.6%) 34(11.3%) 29(9.6%)
Tooth brushing
Once a day 13(4.4%) 11(3.7%) 20(6.7%) 21(7%) 22(7.3%) 28(9.3%) 42(14%)
2 times a day 8(2.7%) 7(2.4%) 13(4.4%) 14(4.7%) 14(4.7%) 24(8%) 25(8.4%)
3 times a day 8(2.7%) 2(0.7%) 5(1.7%) 6(2%) 6(2%) 7(2.4%) 4(1.4%)
Gingivitis
Yes 2(0.7%) 1(0.3%) 22(7.4%)  38(12.7%) 48(16%) 56(18.7%)  70(23.4%)
No 16(5.4%) 1(0.3%) 10(3.3%) 8(2.7%) 9(3%) 11(3.7%) 8(2.7%)
Dental caries
Yes 5(1.7%) 7(2.4%) 46(15.4%) 48(16%) 44(14.7%)  31(10.4%) 25(8.4%)
No 25(8.4%) 13(4.4%) 14(4.7%) 17(5.7%) 11(3.7%) 9(3%) 5(1.7%)
Missing teeth
Yes 12(4%) 4(1.3%) 33(11%) 45(15%) 54(18%) 55(18.4%) 33(11%)
No 2(0.7%) 5(1.7%) 7(2.4%) 10(3.3%) 13(4.4%) 15(5%) 6(2%)

participants declared, that they brushed their teeth only
once a day. Based on the results of the current study it was
observed that 83.7% of patients were affected by gingivitis.

The results of our study show that dental caries prev-
alence was 68.7 % and the prevalence of missing teeth
among patients with diabetes mellitus in Albania was
78.7% (Table II).

In the current study, the significant finding is that 22% of
patients had more than 7 teeth with dental caries and 21%
of them had 5-7 teeth with dental caries, whereas 13.7% of
the patients had 4-5 dental caries and the remaining 12%
of them had 1-3 dental caries.

The present study showed that most of the patients 27%
of them had lost more than 7 teeth and 22% of the par-
ticipants had lost 5-7 teeth, whereas 17.7% of the patients

had lost 4-5 teeth and only 12 % of them had lost 1-3 teeth
(Table III).

This study proved that high blood sugar values had a
direct impact on the manifestation of gingivitis and there it
was a strong correlation between them with P-value =.000.

Gender influenced gingivitis manifestation in which
males were significantly affected more by gingivitis in com-
parison to females. The data analysis proved that there was
a stronger correlation in males in comparison to females
with P- value = .000.

Higher values of dental caries in 68.7% of the patients
were also influenced by high blood sugar values. Males
with diabetes mellitus were more affected by dental caries
and this was indicated by the P-value= .02, in comparison
to females who recorded a P-value=.03.
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Table I11. Shows dental caries and missing teeth related blood glucose values

Blood glucose values 150-200 mg/dL

200-250 mg/dL 250-300 mg/dL 300-350 mg/dL

Number of teeth with dental caries

Age group 1-3 4-5 5-7 >7
11-20 1(0.3%) 1(0.3%) 1(0.3%) 2(0.6%)
21-30 1(0.3%) 1(0.3%) 3(1%) 2(0.6%)
31-40 6(2%) 10(3.4%) 14(4.7%) 16(5.4%)
41-50 8(2.7%) 9(3%) 17(5.7%) 14(4.7%)
51-60 12(4%) 9(3%) 11(3.7%) 12(4%)
61-70 5(1.7%) 6(2%) 9(3%) 11(3.7%)
71-80 3(1%) 5(1.7%) 8(2.7%) 9(3%)

150-200 mg/dL

200-250 mg/dL 250-300 mg/dL 300-350 mg/dL

Blood glucose values

Missing teeth

Age group 1-3 4-5 5-7 >7
11-20 2(0.6%) 3(1%) 3(1%) 4(1.4%)
21-30 1(0.3%) 1(0.3%) 1(0.3%) 1(0.3%)
31-40 4(1.4%) 7(2.4%) 10(3.4%) 12(4%)
41-50 6(2%) 11(3.7%) 13(4.4%) 15(5%)
51-60 10(3.4%) 13(4.4%) 14(4.7%) 17(5.7%)
61-70 10(3.4%) 12(4%) 15(5%) 18(6%)
71-80 3(1%) 6(2%) 10(3.4%) 14(4.7%)

Table IV. Correlation between blood glucose values with gingivitis, dental caries and missing teeth
Variables Blood glucose values Gender
Confidence intervals (95%) and P-values Female Male
Diseases Confidence level 95% P-value P-value
Gingivitis .08 14 .000 .003 .000
Dental caries 27 34 .000 .03 .02
Missing teeth 31 .38 .000 .004 .001

The impact of high blood sugar values affects missing
teeth and the correlation between them was statistically
significant with P- value = .000. The relation between
gender males and missing teeth was highly significant with
the P -value = .001 (Table IV).

DISCUSSION

The goal of this observational study was to report what
oral diseases patients with diabetes mellitus have and to
highlight whether they have high presence of diseases such
as dental caries, gingivitis and missing teeth.

According the data of recent survey conducted by Hen-
ning, it was demonstrated that the worldwide prevalence
of diabetes mellitus was 8.5% in 2014 [15].

In a preliminary research, it was observed that the preva-
lence of oral pathologies is higher in patients with Diabetes
Mellitus and that is the reason why it should be monitored
since in its earlier stages [16].

Based on data collected by the Institute of Public Health in
Albania, experts claim that diabetes mellitus affects 7-10% of
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the Albanian population, while the study conducted in 2018
by Schmidt showed that in the United States it is evaluated
that 86.1 million adults have prediabetes, in addition to those
who are diagnosed with diabetes mellitus [17].

Today in Albania, most people who are diagnosed with
diabetes mellitus do not have a family history of diabetes.
In recent decades, public health institutions have raised
awareness about diabetes and screening campaigns are
being held throughout Albania.

Most patients belonged to the age group 65+, but this age
range changed from 51 to 65+. This is why it is important
for the population to have routine checkups and under-
stand that measuring blood sugar levels may remove the
suspicion of whether or not they have diabetes.

The results of an experimental study carried out by Akcali
et al. demonstrated that diabetes mellitus was associated
with the disease of gingivitis [18]. Similar data were found
in the present study, 83.7% of the participants with diabetes
mellitus were affected by gingivitis.

In the present survey, gingivitis in patients with diabetes
mellitus is significantly higher in patients aged from 71 to
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80 years, respectively 23.4% of them in comparison with
patients aged from 61 to 70 years, respectively 18.7% of
participants. Thus, this study shows that gingivitis disease
increases with age.

The number of cigarettes smoked per day and tooth
brushing were factors associated with increased gingivitis
prevalence. In the present study 52.4% of the patients
reported that brushes their teeth only once a day. On the
basis of our data, 48.3 % of the participants smoking 6 to
10 cigarettes per day, while 36.8% of them smoked 1-5
cigarettes per day.

The large impact of diabetes mellitus as a risk factor for
oral diseases is evident in both genders, but in the current
study it was demonstrated that diabetes mellitus has a
greater impact on the manifestation of gingivitis in men
with a P-value = .000, in comparison to women with the
P-value=.003.

The current study aims to highlight that 5.4% of diabet-
ic children aged 11-20 suffer from gingivitis raising the
alarm that children are at high risk of developing serious
diseases in the oral cavity and this will be associated with
a large number of missing teeth. The results achieved in
the current study point out that type 1 diabetes affects
the oral health of children. Moreover, in a scientific study
conducted by Xavier et al., it was reported that 21% of the
Brazilian children with DM1 and a mean age of 13 + 3.5
years suffered from gingivitis [19].

An epidemiological study conducted in Albania by Canga
etal. showed that the prevalence of dental caries was 46.62%
[20]. Similarly, the study conducted by Lagana et al. revealed
that 47.19% of the participants had dental caries [21].

We consider that the strong point of this study is that
gives us data on a significant number of diabetes mellitus
patients who has dental caries, 68.7% of them.

On the basis of our data, blood sugar values have a
significant influence on the manifestation of dental caries
with the P-value = .000.

Our results are supported by the study carried out from
Siudikiene et al. that clearly indicated that exists a signif-
icant correlation between dental caries and high blood
sugar levels [22].

Again, similar results to the present study, which report
an increase in the incidence of dental caries among patients
with diabetes mellitus, are also reinforced by Akpata et al.,
and Singh et al., in their studies [23,24].

A study conducted in Albania by Dhamo et al. showed
that 15.2% of the patients had at least one missing perma-
nent tooth [25]. The situation is worse, if we talk about
people with diabetes mellitus. The current study confirmed
that 78.7% of the participants had missing teeth. Based on
the results of in this study, it was found out that men who
have diabetes mellitus are more likely to be affected by
missing teeth with P-value = .001 in comparison to diabetic
women with P-value = .004.

According to Delgado-Pérez et al., diabetes mellitus is
associated with higher experience of missing teeth in an
open adult population in Mexico [26]. Furthermore, an-
other survey conducted by Lopez-Gémez et al., reached to

the conclusion that the mean number of missing teeth is
higher in people with diabetes mellitus [27]. Dar-Odeh et
al. claimed that missing teeth were significantly associated
with diabetes mellitus with the P-value = .009 [28].

Diabetes mellitus is a serious risk factor for the devel-
opment of cardiovascular diseases [29]. The data of the
current research confirmed that 62.7% of the diabetic
patients had cardiovascular disease.

In the present survey it was found out that there is a
strong correlation between Diabetes Mellitus and oral
health. We aimed to investigate effects of the impact of
diabetes mellitus on oral health based on the fact that the
diabetes mellitus is one of the most serious health problems
in the world. The current study proved that Diabetes Mel-
litus increases the risk of being affected by diseases such
as dental caries, gingivitis and missing teeth.

As proved by Leite et al. glycemia adversely effects on
oral health, which can be devastating for the patient [30].

On the basis of the fact that blood sugar levels leads to
long-term complications in the diabetic patients this re-
search recommends the application of low-carbohydrate
diets so as not to favor the growth of cariogenic bacteria
and the development of carious lesions in diabetic patients.

Regarding the results of the present study it can be stated
that in order to reduce acute or chronic complications from
diabetes it is important that the prevention and manage-
ment of diabetes must be public health priority.

Finally, we think that to give dentists the opportunity to
suggest the patients to check their blood sugar levels when
they have oral diseases. Consequently, the oral cavity is
an excellent indicator and rapid detector of the dentists to
identify other diseases in the human body.

There are some limitations that should be declared in
this study, first was the small sample size that was taken
under consideration. Another limitation of this study has
to do with the fact that this research was limited only in
the people with diabetes mellitus.

Also, the age range can be seen as a limitation because
patients older than 80 years were excluded from the study.

CONCLUSIONS

The present study proved that diabetes mellitus is risk factor
for oral health. The authors studied this group of patients
exposed to high blood glucose levels and found out that
oral diseases were high in these patients. Gingivitis was the
most common disease which affected 83.7% of the partic-
ipants, followed by 78.7% of them who had missing teeth
and 68.7% of the patients who had dental caries.
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ABSTRACT

The aim: To investigate the level of B-type natriuretic peptide (BNP) and to establish its relationship with structural and functional indicators of the myocardium in patients
having acute myocardial infarction (AMI), which is complicated by heart failure (HF) with concomitant type 2 diabetes mellitus (DM2).

Materials and methods: The study included 120 patients who were grouped by clinical diagnosis. Every patient underwent transthoracic echocardiography of the heart: left
ventricular (LV) ejection fraction (EF), left ventricular myocardial mass index (LVMI), LV relative wall thickness (LVWT), BNP, HbA1c.

Results: LV EF was statistically significantly lower in group 2 compared with group 1. A significant difference was found. Significant difference between LVWT within indicators
of groups 1and 2 was found. There was a statistically significant increase of the LVMIin group 2 compared to group 1. Against the background of AMI, the formation of eccentric
LVH prevailed in 61% cases. There was a statistically significant increase in BNP within the group of patients suffering of AMI with HF and concomitant DM2.

Condusions: There was found a statistically significant increase in BNP in patients suffering of AMI with HF and concomitant DM2, which indicates a significant degree of damage
to cardiomyocytes and causes an aggravating course of HF. The relationship between BNP and LV EF was revealed , which can be used to prognostic the severity of HF in this
category of patients. A strong correlation between BNP and HbA1 was discovered, which indicates a burdensome unity of metabolic disorders that accelerate the development

and progression of HF.

KEY WORDS: Myocardial infarction, diabetes mellitus, coronary heart disease, B-type natriuretic peptide, left ventricular remodeling

INTRODUCTION

Acute myocardial infarction (AMI) is one of the leading
causes of death worldwide [1,2]. European countries and
the United States show examples of successful combating
this problem, over 20 years mortality has decreased by more
than 50% [3,2]. In Ukraine, the prevalence and incidence
of coronary heart disease (CHD) is growing annually and
is among the adult population - 34,9% and 26,8%, among
people of working age — 26,7% and 23,1%, respectively [4].
The course and consequences of AMI determine comorbid-
ities, including type 2 diabetes mellitus (DM2), one of the
most common comorbid conditions in patients suffering of
AMI. According to international registries published in the
period since 2003 till 2018, the share of patients suffering
of type 2 diabetes was (20-24)% of all hospitalized because
of AMI, and among those cases of impaired carbohydrate
metabolism - more than 50% [5,6].

Heart failure (HF) is considered to be one of the leading
causes of premature death in patients having AMI. DM2 is
one of the predictors of HF [7,8]. This is especially true of
HF with preserved ejection fraction (EF) of the left ventri-
cle (LV), the criterion for determining HF with preserved
EE, according to the European Society of Cardiology,
ranged from 40 to 50% [7,9,10]. The prevalence of HF
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shows a steady upward trend around the world, especially
in patients with concomitant DM2, despite the progress
in the prevention and treatment of AMI [8]. Modern
clinical guidelines of various associations are improving
the methods of early diagnosis, prevention and individual
treatment of HF [7,11].

Biological markers that reflect different pathophysiolog-
ical stages of HF remain important as a powerful tool for
diagnosing acute and chronic HE stratification of patients
at high risk of HF and progression, and as a likely predictor
of the effectiveness of HF treatment [12]. This is especially
true for patients suffering of AMI with concomitant DM2,
which requires a deeper understanding of the mutually
aggravating mechanisms of comorbid pathology, which
lead to the development and progression of HE.

The b-type natriuretic peptide (BNP) is actively released
by cardiomyocytes in response to biomechanical stretch-
ing, volume overload, myocardial damage, ischemia,
necrosis, reperfusion, metabolic or toxic damage [12,13].
Studies have shown a significant role of BNP in the early
diagnosis of HE. Despite the fact that this peptide is called
“brain natriuretic peptide”, the center of the beginning of
the synthesis of BNP is the ventricular myocardium, so it
is recognized as an indicator of hemodynamic stress [14].
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Asymptomatic LV dysfunction is of great importance,
especially for patients having metabolic disorders, which
requires improved methods of early diagnosis and pre-
vention of HE.

An additional risk of AMI in patients suffering of DM2 is
hyperglycemia, which adversely affects the prognosis [8]. It
is known that in the process of carbohydrate metabolism,
glucose is non-enzymatically bound to proteins, includ-
ing hemoglobin. Excessive non-enzymatic glycosylation,
which is characteristic of hyperglycemia, alters the natural
function of glycosylated proteins. Their constant excess
leads to structural changes in cells and various complica-
tions inherent in diabetes. Glycosylation is mainly subject
to hemoglobin A1 (HbA1), the determination of which by
the method of cation exchange chromatography reveals
several options: HbAla, HbA1lb and HbAlc. The most
common of these is HbA1lc, which accounts for approxi-
mately 60-80% of the total amount of glycosylated hemo-
globin. [5]. An increase in its content in the blood leads to
tissue hypoxia and the development of angiopathies, which
is associated with insufficient oxygen saturation of the
basement membranes of blood vessels. Determination of
HbA1cis a measure of the risk of complications of diabetes
and an effective means of monitoring its treatment [5].

Despite significant advances in the treatment of AMI,
the mortality rate caused by HF in patients suffering of
AMI in combination with type 2 diabetes remains high,
with almost half of patients dying within five years of being
diagnosed with HF [15]. The results of studies indicate that
the prognosis in patients with HF with preserved EF and
HF with reduced EF is comparable [11]. There is a constant
increase in the number of such patients, which allows to
identify the problem of HF with preserved LV EF and its
intermediate level, as one of the non-infectious epidemics
of the XXI century [15], this necessitates a deeper under-
standing of structural, functional and pathophysiological
mechanisms of diseases. and progression of HE, which
allows to optimize the diagnosis and develop a therapeutic
strategy for the treatment of HF [8].

THE AIM

1. To investigate and evaluate the level of BNP concen-
tration in the serum of patients with AMI, which is
complicated by HF in combination with type 2 diabetes
and without concomitant type 2 diabetes.

2. To establish a relationship between the levels of BNP and
LV EF in patients suffering of AMI, which is complicated
by HF in combination with type 2 diabetes and without
concomitant type 2 diabetes.

3. To study the structural and functional parameters of the
heart and to establish the type of geometry in patients
with AMI with concomitant diabetes mellitus2, which
is complicated by heart failure and without concomitant
type 2 diabetes mellitus.

4. To determine the relationship between BNP and HbA1lc
in patients with AMI, which is complicated by HF in
combination with type 2 diabetes.
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MATERIALS AND METHODS

120 persons were examined , both males and females.
The median age is 65 (59; 74) years. The diagnosis of
AMI was established based on the results of clinical,
electrocardiographic, biochemical indicators, according
to the order of the Ministry of Health of Ukraine Ne 455
from 02.07.2014 “Unified clinical protocol of emergency,
primary, secondary (specialized) and tertiary (highly
specialized) care “ [4]. According to the consensus of the
American Association of Endocrinologists (AAE) and the
American Diabetes Association (ADA). Hyperglycemia
was considered to be an increase in venous glucose above
7,8 mmol/L. 38% (n=34) had a history of type 2 diabetes,
in 62% (n=56) had no carbohydrate metabolism disorders
at the time of hospitalization for AMI, in 29% (n=26)
had been diagnosed and type 2 diabetes was detected for
the first time. At the first stage, all patients were divided
into 2 groups according to the clinical diagnosis: group
1 - AMI complicated by HF (n=30), group 2 - patients
with AMI complicated by HF and concomitant type
2 diabetes mellitus (n=60). The class of acute CH was
determined by the Killip-Kimbal classification [16]. In
group 1 (n=30): Killip I was diagnosed in 73% (n=22) of
patients, Killip IT in 20% (n=6), Killip IIT in 7% (n=2). In
group 2 (n=60): Killip I was diagnosed in 20% (n=12),
Killip II in 48% (n=29), Killip IIT in 32% (n=19). For
comparison, the 3-d control group (n=30) was formed
of practically healthy people who did not have type 2
diabetes and were representative according to age and
sex. All patients with AMI received therapy according
to the order of the Ministry of Health of Ukraine Ne 455
from 02.07.2014 “Unified clinical protocol of emergency,
primary, secondary (specialized) and tertiary (highly spe-
cialized) care for patients with acute coronary syndrome
with ST-segment elevation”, which included narcotic anal-
gesics oxygen therapy on demand, nitrates, low molecular
weight heparins (enoxiparin), disaggregants (aspirin,
clopidogrel or ticagrelor), beta-blockers (in the absence
of contraindications), angiotensin converting enzyme
inhibitors or angiotensin II receptor blockers, statins. At
the prehospital stage, all patients received loading doses
of ticagrelor 180 mg or clopidogrel 300 mg, aspirin 150
mg, enoxoparin, depending on body weight. Patients who
received systemic thrombolytic therapy were not included
in the study. 87% (n=78) of patients underwent urgent
coronary angiography with stenting of the infarct-de-
pendent vessel, in 13% (n=12) coronary angiography was
not performed due to patient refusal, or the presence of
contraindications. Patients in groups 1 and 2 underwent
a general clinical examination, general blood test, general
urine test, coagulogram, creatinine and urea, total pro-
tein, total bilirubin, AST, ALT, total cholesterol, low and
high density beta-lipoproteins, blood triglycerides, glu-
cos, troponin I and MB CPK, BNP, HbA I¢, transthoracic
echocardiography of the heart with the determination of
EF LV (Simson)%. LV myocardial mass index (LVMI)
was calculated by the formula LVMI = LVM/BSA, where
BSA is body surface area, LVM is LV myocardial mass,
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® normal geometry of the LV

u concentric LV hypertrophy

m eccentric LV hypertrophy
concentric LV remodulation

1 group (n=30) 2 group (n=60)*

Fig. 1. Types of geometry of the left
ventricle of the heartin the examined
patients.

Note: comparison of the AMI + DM2
group with the AMI group;
*—p<0,05;

3 group (n=30)

for the calculation of LVM used the formula: LVM =
1,05 [(IVST + LVPWT + EDD) 3 - EDD 3] - 14, where
IVST is the thickness of the interventricular membrane
in diastole, LVPWT is the thickness of the posterior wall
of the LV in diastolol, EDD is the end-diastolic size of the
LV. Body surface area (BSA) - according to the formula
of RD Mosteller [17]: BSA (m2) =V (weight (kg) * height
(cm) + 3600). To determine the type of LV remodeling,
the relative wall thickness of the LV (LVWT) was deter-
mined by the formula: LVWT = (LVPWT +IVST) /EDD,
where LVPWT is the thickness of the posterior LV wall
in diastole; IVST - the thickness of the interventricular
septum; EDD is the final diastolic size of the LV.

Types of LV remodeling were determined by A. Genau [18]:
- normal geometry of the LV (LVMI - N; LVWT <0,42);
- concentric LV remodeling (LVMI <N; LVWT> 0,42);

- concentric LV hypertrophy (LVMI > N; LVWT > 0,42);
- eccentric LV hypertrophy (LVMI > N; LVWT <0,42).
The control group underwent bicycle ergometry to exclude
coronary heart disease, HbAlc, BNP, echocardiography
with the determination of LV EE, LVWT, LVML

The study did not include patients with concomitant
myocardial damage: unstable angina, secondary hyper-
tension, persistent atrial fibrillation or flutter, dilatation,
hypertrophic and secondary cardiopathy, acute left ven-
tricular failure: Killip IV, autoimmune hematological
diseases, mental disorders, endocrine disorders (except for
patients with DM), patients with acute renal and hepatic
insufficiency, agonists and cancer patients.

The type of distribution of the obtained data was per-
formed according to the Shapiro-Wilk criterium. Para-
metric statistics methods were used when distribution
was normal, in particular one-way analysis of variance
(ANOVA) with Bonferroni correction. When the data had
adistribution different from normal, the Kraskel-Wallis cri-

terium with the Dunn test was used. The obtained data are
presented as the mean value with standard error (M+m) or
median and interquartile range (Me (Q25-Q75) according
to the type of distribution. The correlation was analyzed
by the Spearman’s test, because one of the variables had
not normal distribution. Differences between groups were
considered statistically significant with a probability of
error of the null hypothesis p<0,05, which is common in
biomedical studies.

RESULTS

Analysis of echocardiographic data showed that the left
ventricular ejection fraction (Simson),% (LV EF) was
statistically significantly lower in patients of group 2 com-
pared with group 1 and a significant difference was found
(p<0,05) in patients of LV EF group 2 decreased by 10%
(p<0,05) compared to patients of group 1 (Table 1). When
estimating the relative wall thickness of the left ventricle
(LVWT), a significant difference was found between the
indicators of groups 1 and 2 (p<0,05) (Table I). The data
obtained and their analysis indicate significant structural
and functional disorders in the left ventricular heart mus-
cle, which determines the severity of AMI and confirms the
negative impact of type 2 diabetes on the development and
prognosis of HE, so control over LV remodeling process-
es, both acute and the postinfarction period needs more
detailed attention.

The division of patients according to the types of LV
geometry of the heart is illustrated in Figure 1. In group
2 there is no normal LV geometry, which provides better
diastolic filling and systolic emptying. It was found in only
6,7% of respondents in group 1. Against the background of
AMI, the formation of eccentric LVH prevailed - in 61%
of cases in both groups. Eccentric LV hypertrophy was
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Table 1. Indicators of trasthoracic echocardiography of the heart in patients having acute myocardial infarction complicated by heart failure with and
without concomitant diabetes mellitus.

Indicator 1 gr((::;(—))AMI 2 group(s";l;l(\)ll)l + DM2 3(3;0:‘;;)5

LV EF (Simson),% 49,1£1,8 44,1+1,6% 58,1£3,0
LVWT 0,44+0,01 0,47+0,01* 0,36+0,03
LVMI, g/m 2 122,247,2 134,5+8,4*% 85,1£8,5

Note: comparison of the AMI + DM2 group with the AMI group; * — p <0,05;

Table I1. Glycosylated hemoglobin in patients with acute myocardial infarction complicated by heart failure with or without concomitant type 2 diabetes.

. 1 group - AMI 2 groups - AMI + DM2 3 groups
Indicator (n=30) (n=60) (n=30)
HbA1c,% 5,4+0,3 7,5+0,4% 5,1+0,2

Note: comparison of the AMI + DM2 group with the AMI group; * — p <0.05.

Table Il Indicators of natriuretic peptide in patients with acute myocardial infarction complicated by heart failure with or without concomitant type

2 diabetes mellitus.

q 1 group AMI 2 groups AMI + DM2 3 groups
Indicator (n=30) (n=60) (n=30)
Me 25% 75% Me 25% 75% Me 25% 75%
BNP, pg/ml
3253 302,2 3484 423,7* 364,6 482,8 45,4 37,6 53,2

Note: comparison of the AMI + DM2 group with the AMI group;* — p <0.05;

more often registered in group 2 than in group 1 by 29,5%.
Most patients in group 1 had concentric LV hypertrophy.
Comparison of LVMI and LVWT with BNP, which reflects
the course of HE, showed a higher incidence of acute heart
failure above Killip II in patients with concomitant type 2
diabetes with eccentric LV hypertrophy, which prevailed
over data in concentric LV hypertrophy by 49% (p<0,05)
(Figure 1).

In patients with AMI, left ventricular hypertrophy was detect-
ed in 98%. At AMI in patients with concomitant type 2 diabetes
mellitus 33,3% more often registered areas of LV hypokinesia,
thinning of certain segments of the posterior wall of the LV and
IVST, 14% developed LV aneurysm. The obtained data indicate
the severity of HF in patients with comorbid pathology and
confirm the negative impact of type 2 diabetes on the structural
and functional parameters of the heart.

A comparison of glycosylated hemoglobin (HbAlc) in
groups 1 and 2 revealed a significant difference between
the indicators (p <0,05), which indicates the presence of
diabetes and confirms the negative impact of carbohydrate
metabolism disorders on the structural and functional
parameters of the heart (Table II).

When comparing the natriuretic peptide (BNP) of
groups 1 and 2, a statistically significant increase in BNP
was found in the group of patients with AMI with HF and
concomitant diabetes mellitus (p<0,05) (Table III). This
indicates LV myocardial ischemia, impaired myocardial
structure and function and confirms the negative impact
of carbohydrate disorders on the course of HE, which is
confirmed by a significant deterioration in echocardiog-
raphy in the group of patients with AMI with concomitant
type 2 diabetes.
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The comparison of parameters between both experi-
mental groups and control group have demonstrated sta-
tistically significant differences which are caused by main
disease. In second experimental group its comorbidity
with DM2 have been considering as influencing factor of
these findings.

The correlation analysis revealed a strong relationship
between BNP and HbA1c (r=0,713, p=0,009), which indi-
cates the unity of the process of development and course of
HF in patients with AMI with concomitant type 2 diabetes.

DISCUSSION

Manifestations of HF depend on LV remodeling, which
includes damage to heart cells and extracellular matrix,
followed by cell hypertrophy, apoptosis and necrosis of
cardiomyocytes, activation and proliferation of fibro-
blasts, leading to widespread fibrosis and myocardial
dysfunction. This process is characterized by progressive
ventricular dilatation followed by systolic dysfunction
with decreased EE. Early remodeling is characterized by
stretching and thinning of the myocardium, dilatation
and spherification of the left ventricle. Under these con-
ditions, excessive stretching of the viable myocardium
compensates for the decrease in myocardial mass that
develops as a result of the lesion. Much attention is paid to
patients having heart failure with preserved EF in which
have acompletely different phenotype and biochemical
features different from traditional ones. Therefore, there
is a need to identify their characteristics and predictors
of negative myocardial remodeling in patients with AML.
This is especially true for patients with metabolic disor-
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ders, namely with concomitant diabetes mellitus 2. It is
proved that DM2 is a key marker of risk of developing
diabetic complications, especially HF [2].

Due to the peculiarities of pathophysiological processes
that lead to the development of heart failure as a result
of myocardial remodeling after AMI, there is a need to
stratify the risk of prognostic myocardial changes based
on certain parameters. In addition to the clinical charac-
teristics included in the prognostic scales, BNP is used as
a biological marker of the clinical severity of HE.

BNP is a biomarker that has high laboratory sensitivity
and specificity and can be used for early diagnosis in or-
der to optimize the choice of treatment, monitoring the
effectiveness of therapy

and predicting the consequences of the disease in pa-
tients. Its increase at the beginning of the ischemic process
in the myocardium before complications depends on the
degree of damage to myocardial cells, as evidenced by
the deterioration of echocardiography and has a close
correlation with HbAlc, which confirms the negative
impact of metabolic disorders on the development of HF
and evidence of unity.

The study confirms that the degree of LV dilatation in
patients with AMI is closely related to comorbidities, in
this case DM2. LV dilatation plays an important role in
the development of HF. This study confirms a positive
correlation between the level of BNP and LV EF, which
allows to predict further changes in the geometry, LV
function with the development and progression of HF.
According to our data, the level of BNP was higher in
patients with AMI and concomitant type 2 diabetes, and
LV EF was much lower, which confirms the negative
impact of metabolic disorders on the development and
further progression of HF in this comorbid pathology.

Determination of LVMI and LVWT made it possible to
distinguish between LV geometry types in the examined
patients. The results of the study confirmed that heart
remodeling in patients with AMI is complex and heteroge-
neous process that requires an individual approach. From
our point of view, taking into account indexed indicators
provides a better and more individual analysis.

CONCLUSIONS

1. A statistically significant increase in the level of the bio-
marker of natriuretic peptide in patients with comorbid
pathology (AMI with HF and concomitant diabetes
mellitus), which indicates a significant degree of cardio-
myocyte involvement and causes a severe course of HF
has been established.

2. The relationship between BNP and LV EFE, which can be
used to prognostically assess the severity of HF in this
category of patients has been revealed.

3. In patients with AMI, LV geometry is interrelated with
the presence of comorbid pathology and confirms the
negative impact of type 2 diabetes on the structural and
functional parameters of the heart, which determines
the severity of HE.

4. A strong correlation between natriuretic peptide and
glycosylated hemoglobin in patients with comorbid
pathology has been established as a basic biomarker,
indicating the aggravating unity of metabolic disorders
that accelerate the development and progression of HE.
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ABSTRACT

The aim: The goal of this study was to detect if KRAS gene and levels of had any clinical significance in the ovarian cancer by measuring levels of KRAS mRNA.

Materials and methods: The investigation was conducted on 84 tissue samples from newly diagnosed patients with ovarian cancer. Twenty-eight tissue sections with benign
ovarian tumors were used as a control group. The qRT- PCR technique was used for measuring and analyzing levels of KRAS mRNA.

Results: Relative increasing of KRAS mRNA level in cancer samples was statistically significant (P<0.01) when compared to benign tumors. Statistically no significant differences
were found between KRAS mRNA levels and menopausal status or family history. Gene expression has been substantially connected with age groups as the highest levels of
KRAS mRNA was recorded in patients with age 50-74 years (P<0.01). Endometrium tumors exhibited significant correlations (P<0.01) across histopathological tumor types. In
correlation with tumor stages, stage | was substantially linked compared to stage | (P<0.01).

Conclusions: It was concluded that over expression of the KRAS gene is linked to early stages of ovarian cancer, which implying that mRNA levels could be used as a diagnostic
and predictive factor for ovarian cancer. More research with larger groups of ovarian cancer specimens in both primary and advanced stages is needed.

KEY WORDS: Ovarian cancer, CA ovary, KRAS, KRAS mRNA, Gene Expression

INTRODUCTION

In women, ovarian cancer represented the fifth leading
cause of death causes related with cancer. It has been
estimated that the survival rate is lower than fifty percent
30%-40% only [1]. The incidence ratio of epithelial ovarian
tumor is one for each 72 women [2-3], with increasing rate
in developing countries. Three categories of ovarian tumors
have been identified: epithelial 60%, germ cell 30%, and
sex-cord stromal 8%, the beginning of malignant ovarian
carcinoma in vast majority of cases 80-85%, occurs in
ovarian epithelium [4-5]. Absence of symptoms make it
difficult to diagnose epithelial ovarian tumors during early
stages, the asymptomatic condition is due to certain factors
that related to clinical and histopathological features [6].
Losing of portent lesions and their evolution, is the rea-
son why vast majority of patients with ovarian tumors are
diagnosed at advanced stages with poor prognosis [7-8].
Over the years many genes/proteins have been identified
as fundamental genes in carcinogenesis as they play a key
role in the development and progression of various cancer
types. RAS genes and their products are among the key
genes that frequently mutate in human cancers which make
them difficult to be targets for cancer therapy [9]. KRAS is
amember of the RAS GTPase family. This gene involved in
cells proliferation and apoptosis among variety of biological
processes including [10]. Genetic variation in the exons
of KRAS gene may associate with protein hyperactivity.
Increasing activity of protein is an oncogenic mutation

Wiad Lek. 2022;75(4 p1):765-769

that very common human cancer. This sort of mutations
was detected in a variety of human cancers including 17%
of lung cancer, and 14% of ovarian cancer [11]. Previous
studies have been providing substantial information that
clarifies the role of KRAS in ovarian physiology and pa-
thology, one of that information that the activation of RAS
genes is regulated within ovarian surface epithelial cells as
well as granulose cells. This activation is definitive for ini-
tiation of luteinizing hormone pathway which is involved
ovulation. As a result any genetic variation that leading to
mutation or over expression in the active form of KRAS
gene leads to interception of granulose cell cycle and then
deteriorate follicle growth [12]. On the other hand, over
expression of KRAS gene in ovarian surface epithelial
cells that have deficiency with Pten gene may responsible
for the development of serous epithelial adenocarcinoma.
Other studies reported that the over expression of mutant
KRAS increase the cells susceptibility to tumorigenesis and
stimulate senescence of certain ovarian cells particularly
epithelial and fibroblast cells [13]. Goal of this study is to
detect if the KRAS gene and its mRNA expression levels
in ovarian cancer patients had any clinical significance.

THE AIM

The goal of this study was to detect if KRAS gene and levels
of had any clinical significance in the ovarian cancer by
measuring levels of KRAS mRNA.
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MATERIALS AND METHODS

To implement the present study, tissue sections from eighty
four patients who already diagnosed with ovarian carcinoma
at different stages, have been used. Tissue biopsies are ob-
tained from certain Iraqi hospitals after the patients undergo
any of the following surgeries: Total abdominal hysterec-
tomy with bilateral salpangio opherectomy (TAH-BSO),
subtotal abdominal hysterectomy, vaginal hysterectomy,
and endometrial. For a control 28 tissue sections of benign
tumors were included. Tissue sections then maintained and
subjected to molecular analysis. Demographic and patho-
logical information were collected from hospitals records.

RNA EXTRACTION, REVERSE TRANSCRIPTION

Formalin fixed paraffin-embedded tissue sections were subjected
to sectioning and then RNA extraction using RN easy FFPE
kit for RNA purification (Qiagen — USA). Total RNA has been
reversed using the reverse transcription Thermo-Script TM (In-
vitrogen/United States) kit. This procedure was conducted in the
50 pl reaction volume composed of 15 pl denaturized RNA,0.2 pl
Random hexamere primers 3ug/pl, 5ul of 10 WldNTP Mix, 10l
of 5x cDNA synthesis buffer, 2.5l RNase OUT (40U/pl), 2.5ul
Thermo Script RT (15 units/pl), 14.8pl DEPC-treated water. The
samples were then placed in a 96-pit thermal cycler, cycling at
25°C for 10 minutes, 10 minutes at 37°C, 60 minutes at 42°C,
followed by 75°C for five minutes. The converted cDNA has
been stored at -80°C and used to amplify Kras asa PCR template.

QUANTITATIVE REAL-TIME PCR

Real-time PCR was performed using the SYBR Green Su-
permix Kit (Qiagen - USA), Krasprimers that described
previously by Latif AH [14]., were utilized in this study,
for PGK1 primers were forward:

GCGTCAAGGTGAAGATAATACCTAA,

And reverse:

CATTTAAACTTGTGGTTGCTCTT

The Applied Biosystems 7900 equipment was used to run quantita-
tive real-time PCR tests in duplicate. Reaction volume of 20 pl was
used for PCR reaction. It was contain of SYBR Green master mix
(10 W), primer mixes (1 pl), RNase free water (5 pl0, and cDNA
template (4 pl). Conditions of Real-Time PCR was as follows: stage
1: 50 °C for 2 min., stage 2: 95 °C for 10 min., stage 3: a two-step
cycle process (95 °C for 15 sec. and 65 °C for 1 min.) repeated for
6 cycles, and stage 4 in a two-step cycle procedure (95°C for 15
Sec. and annealing 61°C for 1 min.) repeated for 40 cycles. The
endogenous reference gene (PGK1) was used as a control gene.

DATA ANALYSIS

Results of RT-PCR analyzed using 2-AACt method [15].
Comparative standard curves were used to assess the efficiency
(E) of qPCR amplification for target and reference genes, figure
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(1). Serial dilutions of reaction materials that included cDNA
of reference sample and study primers were used for standard
curve generation. Ct values against logarithmic values plotted
for estimation proportional of cDNA copy numbers in the
reference sample and stability and efficiency of primers. Slope
and equations of effectiveness (E) were used as following:

E = (10 */slope -1) x 100

E =(10"/3.35-1) x 100.

The cycle’s threshold (Ct) is defined for each sample as
the number of PCR cycles required for the fluorescence
defined by the user. The Ct is inversely proportional to both
the target (Kras) and reference (PGK1) genes. The level of
Kras mRNA was determined by the following equations:

Logarithmic copy no. ,,,, = (Ct-32.85) /-3.3592

Copy no. ., = 10~Log copy

Logarithmic copy no (Kras) = (Ct- 37.437) /- 4.4513

Copy no (Kras) = 10ALog copy

Fold change = copy no. ((Kras)/copy no.

(PGKI))

STATISTICAL ANALYSIS

The SAS (2012) program for the Statistical Analysis System
was employed to determine the impact on study param-
eters of various variables. The smallest difference — LSD
(ANOVA Variation Analysis) or T-Test — has been used
in this research in order to compare the means.

RESULTS

Eighty four samples with ovarian cancer and 24 samples with
benign ovarian tumors that used as a control group were stud-
ied for the expression Kras. The median age was 47 years old
and the patients were 14-70 years old. All samples of ovarian
cancer have been negative for family history, according to the
family’s history. The clinical features of ovary cancer samples
are listed in table (I). With respect to menopause, 36(46.1%)
of the samples were premenopausal, while 42(53.9%) of these
were postmenopausal. According to the International Feder-
ation of Gynecology and Obstetrics (FIGO) surgical staging
system, the majority of samples 57(73%) were in stage I, while
the other 21(27%) were at stage III. The samples have been
divided into five clinical groups according to tumor histology
types; Serous epithelial tumors 33(42.3%) samples, mucinous
epithelial tumors 15(19.2%) samples Endometriod tumors
21(26.9%) samples, germ cell tumors 6(7.695%) samples and
3(3.84%) of Burner tumors. Table (II) shows that in both malig-
nant and benign tumor Kras mRNA was expressed. In ovarian
cancer samples the highest Kras mRNA levels were statistically
important in comparison to benign tumor (mean + SE: 661,
51 + 75,09, **P<0.01), respectively (mean + SE: 7, 82 + 0.22).
The present study shows statistically no significant differences
in gene expression levels with menopause and family history,
while significantly associated with age groups, since the highest
levels of gene expression in patients aged between 50-74 years
(mean + SE: 1445.96 + 82.37,7*P<0.01). In correlation with
the histopathological type of ovarian tumors Endometriod
tumors showed statistically significant difference in the level of
Krasgene expression (Mean + SE: 2469.55 + 137.06, **P<0.01)
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Table. Clincopathological characteristics of patients with ovarian carcinoma

Age groups
0-14 years (Children) 9(10.7%)
(Teenage:ssaﬁiyye;l:;g adults) 3(3:57%)
25-49 years (Adults) 33(39.28%)
50-74 years (Old age) 39 (46.42%)
State of menopause
Premenopausal no. (%) 40(47.6%)
Postmenopausal no. (%) 44(52.4%)
Family history
Positive no. (%) 0
Negative no. (%) 84(100%)
Tumor histological types
Serous epithelial tumors 34(40.47%)
Mucinous epithelial tumors 20(23.8%)
Endometriod tumors 21(25%)
Germ cell tumors 6(7.14%)
FIGO stages
Stage I no. (%) 63(75%)
Stage lll no. (%) 21(25%)
Burner tumours 3(3,57%

compared with other histopathological tumor type. Statistic
difference between the 57(73%) stage I samples with the highest
expression level (Mean + SE: SE: 831.78 + 71.55,**P<0.01) and
the 21(27%) stage III samples (Mean + SE: 59.45 + 3.16) were
observed according to the tumors stage.

DISCUSSION
Alink between RAS family genetic variation like mutation
or over expression and tumor lesions with advanced degree,

have been recorded by only a few studies. In the present
study, relative KRAS gene expression levels were evaluated
in 84ovarian tissues obtained from patients with benign
and malignant tumors using the real-time PCR method.
Ovarian cancer samples in comparison to benign tumor.
Similarly to this result, Hong et al [16] reported that there
was almost no p21Ras expression in normal breast tissue,
but high level of expression in breast cancers. Latif [14]
also detected that the mRNA of KRAS gene was highly
expressed in samples of colorectal cancer comparing with
controls. In correlation with clincopathological parameters,
the present study shows that the relative levels of KRAS
mRNA and older age of patients were significantly asso-
ciated. Endometriod tumor histological type and primary
stage of tumor (stage I). Except for the age of patients,
Pzik et al. [17] found that none of the clincopathological
parameters they looked at (patients’ sex, age, and tumor
histological type, stage, grade, and chemotherapy treat-
ment) were significantly linked to KRAS expression and
levels of KRAS mRNA. Wan et al. [18] found significant
associations between KRAS expression and cancer patient
age, with the highest levels of KRAS mRNA found in pa-
tients aged over 56 years, which is similar to the current
study’s findings. Their findings, on the other hand, contra-
dicted the findings of the current study, as they discovered
a significant link between high levels of KRAS mRNA and
poor tumor differentiation. The current study’s findings
contradicted those of Birkeland et al. [19], who discovered
that high KRAS mRNA levels were significantly associated
with advanced FIGO stage, non-Endometriod histologi-
cal type, high grade, and lymph node metastasis. What is
interesting about the findings of the present study is that
the KRAS gene over expression increased remarkably in
the subgroup of patients over 50 years of age. Also what is
interesting the association of KRAS over expression KRAS
with early stage of ovarian cancer which is conflict with
results of most previous studies that demonstrated the
correlation between KRAS over expression and late stages
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Table I1. Relative expression levels of KRAS mRNA in ovarian cancer pa-
tients, compared to clincopathological features

KRAS gene expression
Mean + SE of KRAS gene

Tumor group

Benign ovarian tumors 7.82+0.22
Malignant ovarian tumors 661.51 +75.09
T-test 47.911%*
** (P<0.01).
Age groups Mean =+ SE of KRAS gene
children age 0-14 years 87.46 +4.07
Teenagers and young adults 5.76 £ 0.63
aged 15-24 years
Adults aged 25-49 years 3.98 £+0.42
Adults aged 50-74 years 1445.96 + 82.37
LSD Value (P-value) 52.269 **(0.0001)
**P<0.01
Histological tumor type Mean + SE of KRAS gene
Mucinous 10.48 = 1.94
Serous 36.58 + 2.66
Endometriod 2469.55 + 137.06
Germ cell tumor 35.52+1.83
Burner tumor 2.692 +£0.39
LSD Value (P-value) 23.605 **(0.0001)

** (P<0.01)
Mean =+ SE of KRAS gene

Tumor stage

Stage 1 831.78 +71.55
Stage 3 59.45 +£3.16
LSD Value (P-value) 37.205 **(0.0001)

**P<0.01

of tumor. The majority of previous research has focused on
the frequency of mutations in the KRAS gene. They claim
that the KRAS gene is frequently mutated in various types
of tumors and plays a role in cell proliferation, apoptosis,
migration, and differentiation. KRAS expression has been
studied for its prognostic value in a variety of cancers, but
the majority of studies have found a link between KRAS
gene over expression and advanced tumor stages. To our
knowledge, the present study is one of the few studies that
have found a link between KRAS gene over expression and
tumor development in the early stages. In general, over
expression of Ras genes has been linked to a poor prog-
nosis for colon carcinoma, leading to the conclusion that
Ras over expression cannot be used as a predictive factor
[20]. On the other hand, another study on the lesions of
cervix adenocarcinoma as found that Ras genes were over
expressed, but no link between Ras over expression and
prognosis was discovered [21].The current study concluded
that over expression of the KRAS gene is associated with
early stages of ovarian cancer, implying that mRNA levels of
this gene could be used as a diagnostic and predictive factor

768

for ovarian cancer. Further studies with a larger cohort of
ovarian cancer specimens in both primary and advanced
stages are needed to confirm these findings.

CONCLUSIONS

The present study concluded that over expression of the
KRAS gene is linked to early stages of ovarian cancer, which
implying that mRNA levels could be used as a diagnostic
and predictive factor for ovarian cancer. To confirm these
findings, more research with larger groups of ovarian cancer
specimens in both primary and advanced stages is needed.
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ABSTRACT

The aim: To conduct studies of the physical and mechanical properties of cements for fixation, namely the duration of cement samples under cyclic compression.
Materials and methods: We have conducted a study of 6 cements for permanent fixation of fixed structures of dentures. To study the duration of cements under cyclic
compression, a special stand was used, which allows testing samples for cyclic compression with a load frequency of 5.4 Hz or 324 cycles per minute and an increase in

compression in a cycle from 10 to 100 kg/s.

Results: Comparative analysis of the mechanical properties in compression of dental cements for permanent fixation showed that the obtained deformation curves differ

significantly in each of the cement samples used in the study.

Conclusions: The results of the study of the physical and mechanical properties of cements indicate that the most optimal complex of properties is possessed by the zinc-
phosphate cement Unitsem and glass ionomer cements Cemion and Fuji | This is most clearly confirmed when studying the duration of cement samples under cyclic compression,

which simulates a real situation.

KEY WORDS: Dental Cements, dental crowns, fixation, cyclic compression

INTRODUCTION

The frequency of using fixed dentures is distributed as
follows: 37.7% - single crowns, 29.4% - bridges, 1.45% -
pin teeth, 0.7% - inserts [1, 2]. The average term of use of
fixed orthopedic structures is 5-6 years, of which bridges
are 4-5 years, single crowns are 6 years [3, 4].

Animportant reason for the short use of fixed prostheses
is the cementation of crowns, which accounts for 21% of
all complications [5-7].

There are many reasons for short-term use of fixed
dentures. The leading causes that lead to complications
and dysfunction and cementation of fixed orthopedic
structures are as follows:

1) low crowns of abutment teeth due to improper prepa-

ration;

2) violation of the prosthesis manufacturing technology
and, as a result, loose fit of the crown edges to the
tooth neck;

3) prosthesis breakage;

4) violation of the rules of mixing fixing cement;

5) violation of fixation technology [8-10].

The main factors that affect the effectiveness of fixation
of fixed dentures include: the correct preparation of the
abutment teeth, the quality of the materials used, as well as
adherence to the rules and technology of fixation [11-13].
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According to the requirements, cements for fixation must
be sufficiently resistant to the influence of the oral envi-
ronment and provide a strong bond through mechanical
adhesion and adhesion [14, 15].

A wide variety of cements are used in modern dental
practice. However, there is not enough information in the
literature on the effect of cement on the tissues of the oral
cavity, therefore, we consider it expedient to study the bi-
ological effects of various types of cements on the tissues
of the oral cavity, especially on the tissues of the tooth and
the body as a whole.

THE AIM

The aim of the research was to conduct studies of the
physical and mechanical properties of cements for fixa-
tion, namely the duration of cement samples under cyclic
compression.

MATERIALS AND METHODS

This study was conducted at the orthopedic dentistry depart-
ment I. Horbachevsky Ternopil National Medical University,
Ukraine, and was approved by the ethics committee of the L.
Horbachevsky Ternopil National Medical University.
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A study was conducted on 6 cements for permanent fix-
ation of non-removable denture structures. Of these, 2 are
zinc-phosphate cements: “Adhesor Fine” (“SpofaDental’,
Czech Republic) and “Unitsem” (“VladMiva’, Russia); 2
polycarboxylate cements “Belokor” (“VladMiva’, Russia);
“Adhesor Carbofine” (“SpofaDental”, Czech Republic); 2
glass ionomer cements: “ Cemion F” (VladMiva, Russia)
and “Fuji I” (GC, Japan).6 batches of samples (3 samples
per batch) were made for testing. The sample is a removed
tooth with a solid metal crown fixed on it by means of the
investigated cements.

To study the duration of cements under cyclic compres-
sion, a special stand was used, which allows testing samples
for cyclic compression with a load frequency of 5.4 Hz or
324 cycles per minute and an increase in compression in
a cycle from 10 to 100 kg/s.

For the study, we selected three levels of maximum com-
pression forces 25+1 kg/s, 40+1 kg/s, 60+1 kg/s, which de-
termined the cyclic duration of the samples. The duration is
expressed in the number of cycles that the sample withstands
until failure at the selected load levels. For the destruction
of the sample, the loss of the cement-containing properties
was taken, which is expressed in a slight displacement of the
crown relative to the tooth when a weak static force (~ 2 - 3
kg) is applied to detach the crown from the tooth.

During the test of the sample, the load was interrupted
to determine the level of destruction. For this, the sample
was removed and examined under an MBS-9 microscope
the state of the cement film between the edge of the crown
and the tooth. After that, holding the tooth, an attempt was
made to recover the crown using a metal hook and a dosed
load. The tests were stopped and the number of fracture
cycles was recorded at the moment when the crown was
displaced relative to the tooth. Checking the integrity of

Table I. Kinds of cements and their strength limits (M+m)

Ne Name of cements Strength limit (M+m)
1 “Unitsem» 1030 £ 40

2 “Adhesor Fine» 1590 + 60

3 “Belokor» 840+ 40

4 “Adhesor Carbofine» 820+ 30

5 “Cemion» 1360 £ 50

6 “Fuji I» 1210+ 50

Table I1. Endurance indicators of cement samples under cyclic compression

the connection of the crown with the tooth was observed
under a microscope in the following mode: up to 10* cycles
for every thousand cycles; 2x10* - every two thousand; to
5x10* - after five thousand and further to destruction or
termination of the test every ten thousand cycles.

RESULTS

The obtained deformation curves differ significantly for
different types of cements that were used in the experiment.
As aresult of the study, the following results were obtained.

Fracture is fragile in zinc-phosphate cements “Adhesor
Fine” and glass ionomer cement “Fuji I, they do not ex-
hibit plasticity, their deformation curves have only a linear
elastic section.

The investigated polycarboxylate cements “Belokor”,
“Adhesor Carbofine” and glass ionomer cement “Cemion
F” shows significant plasticity with a pronounced yield
point, which corresponds to the beginning of deviation
from the linear section.

Further, the deformation pressure increases, and when
it reaches a maximum, plastic deformation can be several
percent. The pressure drop during the subsequent plastic
deformation is associated with the formation of stable shear
bands, which arise due to the destruction of crosslinking
in the corresponding slip planes.

As a result, these processes lead to an increase in the
cross-section of the sample (the so-called barrel-shaped
sample is observed), which leads to the need to increase
the deforming forces to support plastic deformation.

“Unitsem” zinc phosphate cement occupies an interme-
diate position between the two types of deformation curves
described above. In contrast to zinc-phosphate cement
“Adhesor Fine” and glass ionomer cement “Fuji I, the curve
created as a result of the experiment shows a transition
from elastic deformation to the stage of plastic deforma-
tion. However, upon reaching plastic deformation within
a few percent, destruction of the sample occurs (Table I).

For “Adhesor Fine”, “Fuji I” and “Unitsem’, this value
was determined as the pressure at the time of destruction
of the sample, and for “Belokor”, “Adhesor Carbofine”
and “Cemion F” - as the pressure at the maximum of the
deformation curve. It is seen that all these values are in the
range of 800-1600 kg/cm®.

Analysis of the compressive strength data for all stud-
ied cements showed that for “Adhesor Fine”, “Fuji I, and

P__(H)

Ne Name of cements o~

250 400 600
1 “Unitsem» (9+1)x108 (140,14)x107 (9+1)x10°
2 “Adhesor Fine» (4+0,48)x10° (1+0,14)x10° (3+0,26)x10*
3 “Belokor» (7+0,69)x10° (1,5+0,16)x10° (3,5+0,41)x10*
4 “Adhesor Carbofine» (12+1,18)x10° (2+0,38)x10° (4,5+0,51)x10*
5 “Cemion» (3043,12)x10° (3,5+0,41)x10° (5+0,53)x10*
6 “Fuji I» (140,14)x108 (5+0,53)x10° (3,5+0,41)x10°
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“Unitsem’, this value was determined as the stress at the
moment of sample failure, and for “Belokor”, “Adhesor
Carbofine”, and “Cemion F”, as the stress at the maximum
of the deformation curve.

Thus, all the studied cements have rather significant
parameters of strength, but the presence of plastic defor-
mation in some materials suggests that it is polycarboxylate
cements that should have higher functional properties.
Due to the fact that the load in bridges is greater than in
single crowns, zinc phosphate and glass ionomer cements
should be used when fixing them.

In the course of the study, we established the endurance
indicators of cement samples under cyclic compression.
“Adhesor Fine” zinc phosphate cement had the lowest
duration. The longest was the sample of zinc-phosphate
cement “Unitsem”, glass ionomer cements “Cemion F”
and “Fuji I” have satisfactory performance, slightly lower
performance in polycarboxylate cements “Belokor” and
“Adhesor Carbofine” (Table II).

A clear idea of the cyclic strength of the tested samples
is given by the so-called Wehler curves - the dependence
of the amplitude load on the number of cycles N that the
sample withstood under a given load.

In double logarithmic coordinates, such dependences, as
a rule, have a linear character, while, naturally, with a de-
crease in the load, the number of cycles to failure increases.

Specimen duration is determined by properties such as
cement strength, adhesion of cement to tooth and artificial
crown.

DISCUSSION

Comparative analysis of these properties shows that the
greatest duration, that is, the best functional properties are
those cements that, on the one hand, do not exhibit brittle
properties, and, on the other hand, have the best adhesive
characteristics[5].

Failure of model specimens under cyclic loading can
occur due to the loss of bond between the cement and the
artificial crown or tooth, as well as a result of the destruc-
tion of cement.

For brittle cements, fracture is possible even at low loads
and a small number of loading cycles due to possible large
overvoltages near inevitable defects in the cement layer
(cracks, cavities, etc.).

For cements that are plastic, this hazard can be largely
reduced by plastic relaxation, which relieves the specified
overstress and provides a longer duration.

CONCLUSIONS

The results obtained for the duration of cement samples un-
der cyclic compression showed that glass ionomer cement
“Fuji I” has the highest value (9x10°H), while “Adhesor
Fine” has the lowest (3,5x10°H), which is obviously relat-
ed to their chemical composition, while polycarboxylate
and some glass ionomer cements are intermediate. This
most clearly simulates a real situation and will allow you
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to choose the necessary cement for fixing fixed structures
of dentures.
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ABSTRACT

The aim: To identify of fungal isolates using PCR techniques with universal primer (ITS1-ITS4 and ITS3-ITS4). A total of 533 blood samples from cancer patients, renal failure
patients and patients who underwent cardiac catheterization have been included in this study.

Materials and methods: Devices and tools were used to preceding the study as shown in table (I), while biological and chemical materials are given in table (I1).

Results: Three groups, 44 isolates of Candidaspp were isolated: 35(79.6%) isolates from cancer patients, 6(13.6%) isolates from patients with renal failure, and 3 (6.8%) isolates
from patients with cardiac catheterization. These yeasts were diagnosed by conventional methods and by CHROMagar Candida medium, as well as by molecular methods to
detect the regions of ITS2, ITS1, and the isolates were diagnosed as belonging to the yeast Candida spp. These isolates were also diagnosed using DNA sequencing detection
technology and 12 new strains were recorded for the first time In the name of the researcher by the Japan Gene Bank.

Conclusions: It was concluded that there was high susceptibility of the polymerase chain reaction technique based on ITS 1, ITS2 primers in diagnosing the types of yeasts
isolated from the bloodstream with high accuracy and speed compared to other traditional methods. Therefore, the DNA sequencing method is considered one of the best rapid
standard methods for the diagnosis of fungi.

KEY WORDS: ITS regions, Candida spp., DNA sequencing, bloodstream infection

INTRODUCTION

Diseases caused by fungi and yeasts are known as fungal in-
fections, and they are usually chronic diseases because the
fungi grow slowly, as well as the difficulty of treating them
because they are eukaryotes, which made them of great
medical importance [1]. In normal conditions, fungi are
less pathogenic and have a low ability to invade the body,
but when the host’s immune mechanism is weakened due
to diseases or the use of immunosuppressive drugs, they
will find the appropriate opportunity to invade the body
and cause diseases. Although these fungi are of less impor-
tance than bacteria and viruses, they are opportunistic and
have become It is of increasing importance, especially for
patients with cancer, immunodeficiency syndrome, renal
failure, and those taking immunosuppressive drugs [2].
Pathogenic fungi have the ability to cause severe damage
to humans due to the secondary metabolic compounds
they produce such as enzymes and toxins. In most cases,
itis difficult to control fungal infections because they need
specialized antifungal, in addition to the lack of vaccines
against fungi, and the indiscriminate use of antifungal has
led to the emergence of pathogenic strains. Resistance to
antifungal due to fungi possessing genetic mechanisms of
resistance, or a change in the permeability barrier or target
site, and all of these methods are encoded by genetic fac-
tors that fungi possess [3]. The incidence of fungal blood-
stream infections caused by pathogens such as Candida
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spp. has increased in recent years, especially in intensive
care units (ICUs). Candida bloodstream infections have
been reported to be the fourth highest in-hospital infec-
tion. [4].Studies has shown that the incidence of fungal
bloodstream infections in ICUs is 0.22-4.1% in developing
countries and 0.024-0.687% in developed countries [5].
These rates appear to coincide with more widespread use
of broad-spectrum antifungal drugs, Glucocorticoids, and
immunosuppressive agents, as well as the low immunity of
ICU patients and use of central venous catheter technology
and other invasive procedures; however, early symptoms
of fungal bloodstream infection lack specificity and low
culture-positive rates can lead to a misdiagnosis [6].
Bloodstream fungal infections constitute a serious health
problem because of the excessive hospital stay, added health
care costs, and high morbidity and mortality attributed to
the diseases. Candida albicans, C. tropicalis, C. glabrata, C.
parapsilosis, C. krusei, and Cryptococcus neoformans are
the most common yeasts causing bloodstream infections.
These six species may account for 95 to 98% of all blood
yeasts. C. guilliermondii and other, minor species maybe
isolated occasionally [7]. Candidiasis is a parasitic fungal
infection in or on any part of the body, such as fungi,
caused by any of the species of Candida species, among
which Candida albicans is the most common causative
species. The infection is technically referred to as candi-
dosis. These infections are broad-spectrum, ranging from
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Table . Devices and Tools used to preceding this study

No. Devices and Tools

Company hame

—_

Agarose gel tank

Company/China

2 Autoclave Harayma (Japan)

3 Bunsen burner Iraqi

4 Centrifuge Heraeus (England)

5 Compound light microscope Olympus/Japan

6 Disposable Petri dishes BBL- USA

7 Electrophoresis apparatus Mupid-one (Japan)

8 Eppendorf centrifuge Hettiich EBA.20/Germany
9 Eppendorf tube Sigma/England

10 Gel electrophoresis unit LKB/Swden

1 Incubator Memmert, Germany
12 Micro pipettes Gillson instruments/France
13 Nano drop Labnet/ Germany

14 Slides and cover slides BBL-USA

15 Standard loop 0.01 Himedia(India)

16 Sterile cotton swabs Himedia(India)

17 Vortex mixture Buchi (Germany)

superficial oral thrush and vaginitis to the deeply cited,
often life-threatening systemic infection. Systemic infec-
tions are commonly referred to as candidemia and are one
of the prominent co-infections in immunocompromised
patients such as those suffering from cancer, HIV, renal
replacement therapy, central-venous catheter (CVC) use
(prolonged catheterization, type of catheter material,
and anatomical site of catheter insertion), and healthcare
practice (weak barrier methods during catheter insertion
as well as patients in emergency surgery ) with extensive
use of powerful antibiotics and immune-suppressive ther-
apies during organ transplant or anti-leukemia therapies
[8]. Molecular identification has become an important
approach, with sequences in rRNA genes and spacers being
used in DNA sequence analysis, microarrays or peptide
nucleic acid probe based fluorescent hybridization assays.
Non-culture based approaches to the diagnosis of yeast
infections have been suggested as ways to improve the
sensitivity and speed of a diagnosis, though currently few
have been proved as sufficient and reliable alternatives to
culture. [9]The term DNA sequencing refers to methods
for determining order DNA nucleotide bases, knowledge
of DNA sequences of genes and other parts of organisms’
genomes have become indispensable to basics research in
biological processes, as well as in areas such as diagnostics
or forensic research [10]. Based on the information avail-
able in Iraq, there is little data available associated with
fungal species isolated from bloodstream infections, and
due to the increase in the number of immunosuppressed
patients made many opportunistic yeasts more virulent
and caused many cases of severe bloodstream infections,
which are considered life-threatening for these groups of
patients. The genetics of these yeasts may therefore be re-

considered in the strategies used in the treatment of these
patients for these reasons, this study was designed to meet
these spaces, this study confirms the importance of fungi
as human causative agents and gives them Genetic and
molecular profile for accurate identification of pathogens.
Therefore, the current study aimed to find a database of
fungi species that cause bloodstream infections to give their
genetic characteristics and compared with standard isolates
documented in the NCBI global sites. And to monitor and
measure the occurrence of bloodstream infections in hospi-
tals for immunocompromised patients and the detection of
the most common pathogen among the cases of infection,
this was achieved through the following objectives:

- Isolation and identification of fungal species from the
blood of immunocompetent patients by microscopic
examination and the formation of the germ tube and
growth on CHROMagar medium etc.

- Identification of fungal isolates using PCR techniques
with universal primer (ITS1-ITS4 and ITS3-ITS4).

- DNA sequencing analysis and aligned with NCBI
database using Blast software and multiple aligned to
each other using BioEdit software for identifying some
fungal isolates.

- Registration of new strains and giving them an acces-
sion number by gene bank through the NCBI website.

THE AIM

To identify of fungal isolates using PCR techniques with
universal primer (ITS1-ITS4 and ITS3-1TS4). A total of 533
blood samples from cancer patients, renal failure patients
and patients who underwent cardiac catheterization have
been included in this study.
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Table II. Biological and chemical materials were used in this study

No. biological and chemical materials Company name
1 Agarose Sigma (USA)
2 De-ionized water Bioneer /Korea
3 DNA Ladder Promega/USA
4 DNA Loading Dye Promega
5 EDTA Promega/USA
6 Ethidium bromide Sigma (USA)
7 Glycerol Sigma (USA)
8 Gram stain kit Himedia-India
9 Human serum Iraqi
10 Lacto phenol cotton blue Himedia-India
1 Lacto phenol cotton blue stain Fluka / Switzerland
12 DNA Ladder Promega/ USA
13 Master Mix Promega / USA
14 Normal saline Haidylena (Egypt)
15 Primers Bioneer/ China
16 TBE buffer Promega/USA
17 TE buffer Promega/USA

Table Ill. Three Readymade Culture media used in present study
No. Media

Company nhame

1 CHROM agar Candida Himedia-India
2 Potato dextrose agar Himedia-India
3 Sabouraud dextrose agar Himedia-India
4 Brain heart infusion broth Himedia-India

Table IV. Specific primers used in this study and their Oligonucleotide
sequences for Candida species detecting

Primer DNA sequences (5 *---37) Tar%]et
region
ITS3F 5 -GCATCG ATG AAG AAC GCA GC-3' TS2
ITS4R 5°-TCCTCC GCT TAT TGA TAT GC-3'
ITS1F 5-TCCGTAGGTGAACCTGCGG-3’ TS
ITS4R 5’-TCCTCC GCT TAT TGA TAT GC-3'
MATERIALS AND METHODS
MATERIALS
DEVICES AND TOOLS

The following devices and tools were used to preceding
the study table (I)

BIOLOGICAL AND CHEMICAL MATERIALS

The biological and chemical materials in table (II) were
used for proceeding of experiments and tests in this study
such as following:
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READYMADE CULTURE MEDIA

Three Culture media illustrated in table (III) were used
as readymade for proceeding of experiments and tests in
this study.

PCR MATERIALS

KITS

A specific EZ-10 spin column fungal genomic DNA mini-
preps kit (Favorgen Biotech Corp, Taiwan), was used for
purification of young yeast colonies.

REACTION MIXTURE
Accu power PCR Pre Mix. Favorgen Biotech Corp, Taiwan,

(0.1ml) thin-wall 8-strip tubes with attached cup /96 tubes
were used.

MOLECULAR WEIGHT MARKER
DNA marker Favorgen Biotech Corp, Taiwan, gene ruler,
100-1500bp, Kit size 50l (0.1 pg/ul) were used.

PRIMER

The following primers were used in the study for genome
amplification [11], table (IV).

PCR REACTION MIXTURE
The following components were mixing in the Thermal
cycler to produce PCR products table (V)
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R B

Fig. 1. Quantitative DNA concentration was measured using a nanopho-
tometer

PCR THERMO CYCLER CONDITIONS

PCR PROGRAM
General program is listed in table (VI), using to amplifi-
cation at target gene .

The PCR products and the ladder marker are analyzed by
electrophoresis on 1.2 % agarose gel. The resolved band is
indicative of the corresponding of (ITS2 and ITS1) genes.
The molecular weight identification of resolved band is
based on their correspondence to the ladder bands.

Table V. PCR mixture component used in the reaction

24 232221201918 1716151413121110 9 8 7 6 5 4 321 M

44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 M

. o F
D R

— St b — 4

Fig. 2. Agarose gel electrophoresis of ITS1 regions PCR product by pair
primers (ITS1-ITS4) of different yeast spp. (1.3g agarose  gel, 80 volts
for 1 hour) (M: DNA ladder; lane 1-44: yeast spp)

METHODS

533 blood samples were collected from hospitals in An-Najaf
Governorate from patients undergoing catheterization 140
samples (26.27%), cancer patients 269 (50.47%) and patients
with renal failure 124 samples (23.26%) during the period from
15 August 2020 to 21 March 2021. Data was retrieved from
patient data register, individual patient records bloodstream
infection was defined as the isolation of a micro-organism from
bloodstream of patients with or without systemic symptoms
was drawn under sterile conditions by venipuncture from a
site not previously pricked. Two ml of blood was transported
to the mycology laboratory in faculty of sciences in university
of Kufa, and this blood specimens was immediately added to

PCR Master mix Volume e ) ! .
DNA templat sul bottles containing 20ml of brain heart infusion broth and The
_emp ate H bottles were incubated at 37°C for up to five days. Subcultures
Forward primer (10 pmol) 1.5¢ were made on PDA and SDA agar plates after 5 days or in be-
Reveres primer (10 pmol) 1.5ul tween if visible turbidity appeared, also CHROMagar Candida
PCR water 120 medium was performed and incubated at 37C° for 1-3 days
T for visible growth of Candida spp colonies and molds [12].
otal volume 20pl

Table V1. PCR program that apply in the themocycler

Temperature (°C) / Time

Cycles

Gene . s .
Name Initial . Cycling Conditions Fma! Number
Denaturation Denaturation Annealing Extension Extension
ITS2 95/5 Min 94/30 sec 56/1min 72/1min 72/5min 30
ITS1 95/5 Min 94/30 sec 56/1min 72/1min 72/5min 30
Table VII. Number of samples and isolates from the three categories of patients
L 8 2 "
. = s ) v g =
Species 3 o = = S o
8 @ S N 3 s
. S N E = E g
Patients ° ° S Y =
o S Q ) %)
2 2 U
Cancer 269 35 1 9 5 6
Cardiac catheterization 140 3 2 1 0
Renal failure 124 6 4 0 2 0
Total 533 44 19 11 8 6
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Fig. 3. Agarose gel electrophoresis of ITS2 regions PCR product by pair
primers (ITS3-1T54) of different yeast spp. (1.3g agarose  gel, 80 volts
for 1 hour) (M: DNA ladder; lane 1-44: yeast spp).

PREPARATION OF CULTURE MEDIA
Four Media used in this study listed in Table (IL, IIT). All media were
prepared according to the manufactures fixed on their containers.

YEAST ISOLATES IDENTIFICATION

All yeast isolates were diagnosed depending on the culture
characteristics, microscopic features, biochemical test and
molecular characteristics.

PCR ASSAY

The PCR assay was performed to amplify 16S rDNA se-
quence for identification of Candida spp. using universal
primers table (IV) for species identification.

GENE AMPLIFICATION

Amplification of genes was carried out according to the
experimental protocol of Accu power TLA PCR Premix
tub under conditions of cycling as mentioned in cycling
parameters of table (VI). The PCR reaction mixture was
prepared as 5yl of Favorgen Biotech Corp, Taiwan, which
is supplied in a ready to use in 100 ul PCR tube, followed
by 5 pl temple DNA extract, 2ul of 10 pmol/pl upstream
(reveres) primer specific solution as mentioned in table
(V), ul of 10 pmol/pl downstream (forward) primer specific
solution and the volume was completed to 20 ul with de-
ionized distilled water, the tube were mixed with vortex to
dissolved the lyophilized blue pellet, and briefly spin down.

DETECTION OF DNA CONTENT BY AGAROSE GEL
ELECTROPHORUS

Gel electrophorus was used for detection of DNA by UV
transuliminator.

AGAROSE PREPARATION
To prepare 100 ml of agarose solution, 1.8g of agarose
was added to 100 ml(1X) TBE buffer into a glass flask,
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Candida albicans strain Hawraa 5.8S ribosomal RNA gene,
partial sequence; internal transcribed spacer 2, complete
sequence: and large subunit ribosomal RNA gene, partial

sequence
GznBank: OK092585.1

324 5p DNA Sosar PLN 1S-SER-2021
DETFINITION Caofids albicass swain Hawraa 5.85 ribosomal RNA geoe, parsial
zequence; imerna] waasceibed spacer 2, complete zequeace;and
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Fig. 4. Report of Candida albicans strain

then leave to boiling in a microwave, followed by cooling
at 55°C,then 5pl of ethidium bromide is added to agarose
and poured on preparing tray. Comb was removed after
hardening of agarose leaving wells which are used later to
put DNA samples [13].

SAMPLE PREPARATION
About 5 pl of DNA sample was placed in each well in
agarose gel.

AGAROSE ELECTROPHORESIS

TBE (1X) buffer was poured to the electrophoresis tank;
tray with agarose gel was immersed in electrophoresis tank.
Each well is loaded with 5ul of DNA sample and standard
molecular weight of DNA ladder (marker) is loaded in a
first well. Electrophoresis run at 80 volts for 1hr, gel was
visualized under UV transuliminator and photographed
by using digital camera [14].

DNA SEQUENCING OF PCR PRODUCTS

The PCR products of Candidaspp were sent to Macrogen
Lab in USA and received the data of sequences for every
Candida spp which sent until sequencing reaction, puri-
fied PCR product with processor kit (Promega, Madison,
USA) for PCR purification according to industrialization
company. Subjected the sequencing results for multi-align-
ment setup on BioEdit software at finely phylogeny tree
is commands and the multigene are perform via Mega 6
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software. The sequencing results of the PCR products of
several SSCP patterns were edited, aligned, and analyzed
as long as with the respective sequences in the reference
database using BioEdit Sequence Alignment Editor Soft-
ware Version 7.1 (DNASTAR, Madison, WI, USA). The
primary protein structure building of each SSCP genotype
was begin by mutating the available reference NCBI DNA
sequences of each coding genetic fragment, by substituting
each observed SNP from the BioEdit/Laser gene software
into its accurate position in the whole reference DNA
sequence to represent each altered variant.

RESULTS AND DISCUSSION

Depending on the table (I) the current study included the
collection of 533 specimens from three groups of patients:
cancer patients, patients with renal failure and patients
with cardiac catheterization, only 44 samples gave positive
growth results, the results were distributed as follows: 35
positive samples from cancer patients, 3 samples from
patients undergoing cardiac catheterization, and 6 sam-
ples from patients with renal failure, in addition to the 39
control samples that were taken from healthy people, all
gave negative results. The blood samples were grown on
BHI broth from two to seven days at a temperature of 37
Ce, and by observing the turbidity of the culture medium,
Gram stain test was carried out for all positive isolates, and
all of them gave a positive result of this test. Non-albicans
Candida (NAC) constituted the majority of isolates, and
C. parapsilosis was the most frequent in terms of NAC
isolates. these results agreed with [15] Where they found
that the group Candida nonalbicans is the main reason for
the appearance of invasive Candida was heading upwards
overtime while Candida albicans is decreasing, while
disagreed with [16]were the most frequent from Candida
albicans, and the study showed a remarkable high rate of
fungal infection in a group of cancer patients relative to
the other groups under study, where the number of fungal
infections in this group was 35 out of a total of 269 patients
due to the use of chemotherapy and radiation for these pa-
tients, which weakens their immune system significantly,
which it makes them more susceptible to infection with
various pathogens, especially fungi, which constitute a
large proportion of the normal flora on the human body
and its digestive canal, which is opportunistic in those
cases (table VII).

Molecular diagnosis of isolated yeasts was carried out
using total chromosomal DNA with PCR technology to
identify the isolates, chromosomal DNA was extracted
from Isolates using extraction kit (Favorgen Biotech
Corp, Taiwan) according to Manufacturer’s instructions.
DNA concentration was measured Quantification using a
nanophotometer and DNA purity was determined in the
range of 1.7-2.0 figure (1).

The results showed that our different molecular sizes
of the ITS region are Candida spp. Primers was used for
the same sample, is (ITS1-ITS2) ITS regions have been
targeted It was followed according to Key [18], PCR

products of these isolates in figures (2) and (3).

PCR products were sent to Macrogen Lab in USA for
sequencing analysis, (forward and reverse strand and our
sequences were compared with reference global sequenc-
es in national center biotechnology information (NCBI)
Gene Bank and strains was received online and aligned to
NCBI database using blast software and multiple aligned
to each other, using Bio Edit software and submitted in fast
a format to NCBI through sequin software. Online NCBI
blast software was used to compare resulting sequences
to the NCBI .The diagnosis of most of the isolates using
PCR technique showed agreement with the diagnosis by
DNA sequencing technique, and 12 new strains were first
named after the researcher Hawraa by the Japanese Gene
Bank according to the reports of the NCBI website, Each
isolate has been given its own accession number as follows:

0K090878,0K090877,0K090876,0K090875,0K0908
74,0K090873,0K090872,0K090871,0K090870,0K090
869,0K092585,0K083693, as in the report below (fig 4).

Through the current study, it was found that most of
the yeast isolates were isolated from cancer patients after
undergoing chemotherapy, as their weak immunity and
their long stay in the hospital for the purpose of receiving
treatment made them highly susceptible to infections due
to their exposure to nosocomial infections, also yeast
infections can occur in women who take steroids or an-
tibiotics to treat or prevent bacterial infections, and the
patient may succeed in overcoming cancer. But he dies
due to a fungal infection. This results agree with [19]
When collecting patient data at the Oncology Center,
it was noted that the most prevalent type of cancer is
breast cancer in women, followed by leukemia, followed
other types of cancer when the isolates were diagnosed
by biochemical tests, and the results were confirmed by
culturing them with CHROMagar Candida Medium, the
current study showed the high susceptibility of the poly-
merase chain reaction technique based on ITS 1, ITS2
primers in diagnosing the types of yeasts isolated from the
bloodstream with high accuracy and speed compared to
other traditional methods and The DNA sequencing meth-
od is considered one of the best rapid standard methods
for the diagnosis of fungi.

CONCLUSIONS

It was concluded that there was high susceptibility of the
polymerase chain reaction technique based on ITS 1, ITS2
primers in diagnosing the types of yeasts isolated from the
bloodstream with high accuracy and speed compared to
other traditional methods. Therefore, the DNA sequenc-
ing method is considered one of the best rapid standard
methods for the diagnosis of fungi.
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ABSTRACT

The aim: The purpose of the study is to evaluate the clinical and laboratory features of COVID-19 pneumonia course, the diagnostic significance of laboratory methods for
detecting the SARS-CoV-2 virus based on a retrospective analysis.

Materials and methods: We studied the case histories of 96 patients who were treated at the Municipal Non-Profit Enterprise “Lviv Clinical Emergency Care Hospital” for the
period from 01/07/2020 to 31/07/2020 with a diagnosis of pneumonia, which corresponded to 5 points on the CO -RADS scale. We analyzed the clinical and laboratory signs of
(OVID-19 pneumonia depending on the results of the Quantitative Reverse Transcription Polymerase Chain Reaction (RT-gPCR) tests to the SARS-CoV-2 infection (positive result
of RT-qPCR was observed in the first group and negative — in the second group).

Results: In both groups, no clinical differences in the course of the disease were found. The most common symptoms of coronavirus pneumonia were found with the same
frequency in both patients with a laboratory-confirmed diagnosis and without it. A positive PCR test in nasopharyngeal and oropharyngeal swabs was more often detected
during testing up to 10 days, in patients over 60 years of age and in severe COVID-19.

Conclusions: The COVID-19 pneumonia diagnosis should be based on a combination of clinical, laboratory, and radiological signs of this disease. A negative P(R test result

does not exclude the diagnosis of coronavirus disease. The test results are influenced by the timing of the sampling, the severity of the disease and the age of the patients.

KEY WORDS: (0VID-19 pneumonia, Quantitative Reverse Transcription Polymerase Chain Reaction, computed tomography scan, CO-RADS scale

INTRODUCTION

The COVID-19 pandemic is a new disease that has en-
gulfed humanity and fostered the efforts of the entire global
health community to solve a monumental challenge - to
establish mechanisms for the diagnosis, treatment and pre-
vention of this disease. According to the recommendations
of the World Health Organization (WHO), the European
Centre for Disease Prevention and Control (ECDC), the
Agency for Health Technology Assessment and Tarift Sys-
tem (AOTMIiT) and other leading health organizations, the
main methodology used to diagnose SARS-CoV-2 infec-
tion is molecular technique that reveals the genetic material
of the virus in the exudates and secretions of the patient,
especially from the mucous membranes of the throat and
nose [1, 2]. Taking into account the speed of testing and
availability of equipment, one of the best methods for de-
tecting viral RNA is the Quantitative Reverse Transcription
Polymerase Chain Reaction (RT-qPCR) [1].

At the same time, the results of recent studies indicate
that the sensitivity of the RT-qPCR method for confirming
COVID-19 is 60-71% [3-7], and therefore some patients
with symptoms of the disease remain without an estab-
lished etiological diagnosis. The underlying causes of such
sensitivity of the polymerase chain reaction (PCR) may be
associated with the insensitivity of test systems to the detec-
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tion of nucleic acids due to virus mutations, low initial viral
load in various body environments, or improper clinical
sampling [8]. Ata certain stage of the disease, samples from
the lower respiratory tract (LRT) can be better diagnostic
material than samples from the upper respiratory tract
(URT), as is the case with MERS-CoV [8-10].

The detection of specific antibodies complements the
PCR method for diagnosing the SARS-CoV-2 virus. Acute
IgM antibodies appear only on the seventh day after con-
tact with the pathogen. According to the available data,
testing of specific antibodies against SARS-CoV-2 allows
to achieve sensitivity at a level similar to that of RT-qPCR
only 2-3 weeks after infection, i.e. when in some patients
viral RNA is no longer detected, which is equivalent to the
absence of infection [1].

Changes in the chest computed tomography (CT) are
considered as a very important strategy for additional
diagnosis of COVID-19, given the limitations of PCR and
IFA methods, in particular, due to cases of false-negative
results [11]. Interesting from a scientific and practical point
of view are the results of a retrospective analysis, which
compared the coefficient of sensitivity to RT-qPCR test
and CT scan in 51 patients who had a burdened epidemi-
ological anamnesis and manifestations of acute respiratory
syndrome and/or fever. They consistently underwent CT
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examination of the chest organs and RT-qPCR test, with an
interval of one day - in the case of the first negative result,
until a positive test result. The conclusions of this analysis
showed that the sensitivity of the RT-qPCR test of the first
swab from the oropharynx and nasopharynx was low and
amounted to 70%, after the second test it increased by 24%
(94%) and by another 3.9% after the third test (98%) while
the sensitivity of CT screening in the viral pneumonia di-
agnosis was 98% [8]. The authors of this study stated that
CT is a more sensitive method for diagnosing COVID-19
pneumonia than PCR. In another, more massive, report,
the correlation between CT and RT-qPCR COVID-19
testing was carried out taking into account 1014 cases,
which were included in the report. According to the data
presented, only 59% of the examined patients had positive
results of RT-qPCR test, while 88% showed changes on
chest CT. In 75% of patients with negative RT-qPCR test
results, there were signs of respiratory tract damage on CT;
of them - in 48% of patients, the diagnosis of COVID-19
was considered extremely probable, in 33% - probable.
Of the 1014 patients, 60% to 93% had initial positive CT
scans consistent with COVID-19 before the initial positive
RT-PCR results [12].

Overall, a systematic review with meta-analysis of
COVID-19 diagnostic tests accuracy showed that CT has
a high sensitivity (91.9% [89.8% -93.7%]) [11, 12]. The
standardized assessment scheme for patients suspected of
being infected with COVID-19 coronaviruses based on
CT scans on the CO-RADS scale (COVID-19 Reporting
and Data System) proposed by the COVID-19 Standard-
ized Reporting Working Group of the Dutch Radiological
Society makes it possible to assess the likelihood of coro-
navirus disease from very low - CO-RADS 1 to very high
- CO-RADS 5 based on a typical X-ray picture - diffuse
areas of “ground-glass” opacification and superimposed
consolidations [13], which makes it an effective method
in the COVID-19 diagnosis.

The object of this paper is to assess the clinical and lab-
oratory features of the COVID 19 pneumonia course, the
diagnostic significance of laboratory methods for detecting
the SARS-CoV-2 virus based on retrospective analysis.

THE AIM

The purpose of the research is to evaluate the clinical and
laboratory features of COVID-19 pneumonia course, the
diagnostic significance of laboratory methods for detecting
the SARS-CoV-2 virus based on a retrospective analysis.

MATERIALS AND METHODS
We studied the case histories of 96 patients who were treat-
ed at the Municipal Non-Profit Enterprise “Lviv Clinical
Emergency Care Hospital” for the period from 01/07/2020
to 31/07/2020 with a diagnosis of pneumonia.

The criteria for the inclusion of patients in the retrospec-
tive analysis were determined diagnosis of pneumonia ver-
ified on the basis of laboratory and instrumental research
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methods: the detection of the SARS-CoV-2 virus genome
in swabs from the nasopharynx and oropharynx by the
RT-qPCR method and/or the detection of IgM antibodies
to SARS-CoV-2 coronavirus and the level of suspicion of
COVID-19 infection on the CO-RADS scale, which corre-
sponds to 5 points; burdened epidemiological anamnesis.

Patients without a confirmed diagnosis of pneumonia,
patients with a COVID-19 suspicion level on the CO-
RADS scale of 1-4 points, patients with other etiological
variants of pneumonia (bacterial, hypostatic) and pulmo-
nary tuberculosis were not included in the analysis.

We assessed the following parameters: age, gender of
patients, day of illness at the time of hospitalization, illness
symptoms, presence of concomitant diseases. We paid
attention to the results of physical examination, indicators
of blood oxygen saturation, body temperature (T), blood
pressure (BP) and heart rate (HR). We analyzed changes
in peripheral blood, glycemic indicators.

In accordance with the order of the Ministry of Healthcare
of Ukraine dated 11/11/2020 No. 2583 “On Amendments
to the Protocol “Provision of Medical Care for the Treat-
ment of Coronavirus Disease (COVID-19)”, we assessed
the pneumonia severity according to the following criteria:
respiratory rate 230 / min (adults), oxygen saturation of
blood <92%, PaO2 / FiO2 ratio <300, pulmonary infiltrates
> 50% of the lung field, according to which one or more of
the detected criteria corresponds to the severe disease.

Statistical data processing was carried out using the
Statistica 6.0 software package.

RESULTS

According to the results of the analysis, the percentage
of patients with SARS-CoV-2 virus detected by RT-qP-
CR method and serological tests was only 46.9% among
patients diagnosed with bilateral pneumonia CO-RADS
5 points.

The average age of the patients was 57.95 + 1.6 (18-89)
years. The percentage of patients over 40 years old was
significantly higher - 86.5%. Among the patients, the
proportion of women prevailed - 55.2%, men - 44.8%.

The average day of patient hospitalization corresponded
t0 9.9 + 0.53 day of illness. The proportion of patients with
late admission to hospital exceeded, after 10 days from
symptom onset — 51.6%, admissions before 10 days of
illness were noted in 43.2% of cases.

In hospitalized patients, the following disorders were
noted: in 42.7% - shortness of breath, in 50% - cough,
in 17.7% - general weakness, in 10.1% - a loss of smell
was documented, in 8.3% - nausea and vomiting, 4.2%
of patients complained of chest pain, in 2.1% the leading
complaints were diarrhea and decreased appetite.

In 77.1% of patients, the temperature rise was measured
from sub-febrile to febrile, in 64.6% - tachycardia was
detected. In 55.2% of patients, a decrease in blood oxygen
saturation of <95% was revealed.

Changes in peripheral blood corresponded to the follow-
ing picture: the majority of patients (77.6%) demonstrated
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Table I. Age, data of physical and laboratory examinations of patients with laboratory-confirmed (first group) and without laboratory-confirmed (second

group) diagnosis of coronavirus disease.

Indicators Mt dev Mt dev P
Age, years 60,63+11,87 61,76+14,26 0,731
Saturation, % 89,33+16,07 90,84+4,52 0,609
SBP, mm Hg 134,60+15,42 135,59+32,01 0,878
Heart rate (HR), bpm 91,56+4,45 89,12+14,54 0,471
Body temperature (T), °c 37,9+0,74 38,13+0,82 0,298
WBC, 109/L 8,05+3,13 8,95+3,97 0,353
RBC, 1012/L 5,01+0,67 4,71+0,51 0,130
PLT, 109/L 260,78+96,1 304,25+83,1 0,131
ESR, mm/h 22,73+13,95 34,44+£19,13 0,02
Total fibrinogen, g/L 5,43£1,92 5,83%0,95 0,749
Blood sugar, mmol/L 6,40+4,66 7,23+5,40 0,576

Table 1. Gender, risk factors, clinical features of pneumonia in persons with laboratory-confirmed (first group) and without laboratory-confirmed (second

group) diagnosis of coronavirus disease.

Frequency, n Percentage, %
Indicators P
1group 2 group 1 group 2 group

Gender Women 24 29 58,5 53,7 0,726
Men 16 25 39,0 46,3 0,646

Age up to 60 years 14 24 34,1 44,4 0,533
Testing up to the 10th day of illness 25 16 62,5 29,1 0,037
Oxygen-Dependent Patients 10 6 24,4 11,1 0,515
AH 25 16 61,0 29,6 0,05

CAD 22 13 53,7 24,1 0,09

DM 10 4 244 7.4 0,469

Loss of smell 2 1 4,9 1,85 0,833
Shortness of breath 21 20 51,2 37,1 0,364
Cough 25 29 61,0 40,7 0,137
Nausea, vomiting 5 2 11,1 39 0,764
General weakness 1 7 244 13,7 0,582
Diarrhea 2 0 4,4 0 0,805

Chest pain 2 0 39 0,778

an acceleration of the erythrocyte sedimentation rate
(ESR), in almost half of the cases (47.8%) — leukocytosis
was diagnosed and 47.8% of patients had a normal level
ofleukocytes. In 4.5% of patients, leukopenia was noticed.
In some cases (9.1%), thrombocytopenia was diagnosed.
The level of total fibrinogen (100%) was elevated in all
patients who underwent such test. In 38.9% of patients, an
increased glycaemia was detected before the initiation of

treatment. In every seventh patient (14.8%), a decrease in
sugar level below the limit norms was determined.

Most often, patients had concomitant diseases of the car-
diovascular system, namely: in 42.7% of patients, arterial
hypertension (AH) was diagnosed, in 36.5% - coronary
artery disease (CAD), in 29.2% — heart failure (HF), in 3%
- there were the heart rhythm disorders in the form of atrial
fibrillation, in 1 case - dilatation of the heart chambers.
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Table Il Influence of patient age, testing time and illness severity on PCR test assessment using Fisher’s exact test with Yates' continuity correction.

Indicators Testing up to the Testing afterthe  Age up to 60 Age over 60 Severe Moderate
10th day of iliness  10th day of illness years years illness illness
Positive PCR test 25 15 14 27 26 6
Negative PCR test 16 34 30 24 19 16
Chi-square (df=1) 8,33 p=0,0039 4,30 p=0,0382 5,51 p=0,0189
V-square (df=1) 8,24 p=0,0041 4,25 p=0,0392 543 p=10,0198
Yates corrected
Chi-square 7,15 p=0,0075 3,48 p=0,0622 4,36 p=10,0369
Phi-square 0,09261 0,04522 0,08225
Fisher exact p, _ _ _
one-tailed p=0,0036 p=0,0307 p=0,0176
two-tailed p=0,0055 p=0,0610 p=0,0220
McNemar Chi-
square (A/D) 0,00 p=1,0000 0,07 p=0,7911 5,76 p=0,0164
Chi-square (B/C) 1,08 p=10,2976 2,13 p=0,1443 1,93 p=0,1649

Type 2 diabetes mellitus (DM) was registered in every
fifth patient, in 4.2% of cases — diabetes was revealed for
the first time.

4.2% of patients suffered from chronic obstructive
pulmonary disease (COPD) and the same number - of
urinary system diseases (glomerulonephritis, urolithiasis
and pyelonephritis).

Chronic rheumatic heart disease, adrenal adenoma,
breast cancer (condition after mastectomy), stomach can-
cer (gastrectomy according to Billroth 1), colorectal cancer
(condition after hemicolectomy), hypothyroidism, acute
pancreatitis were verified in every one case.

All patients included in the analysis had radiological
signs of pneumonia, which corresponded to 5 points on
the CO-RADS scale - a very high degree of suspicion. The
patients were divided into two groups. The first group in-
cluded 45 patients with confirmed laboratory COVID-19
status, the second - 51 patients with pneumonia without
laboratory confirmed COVID-19 status. Comparative
characteristics of both groups are shown in Tables I and II.

As shown in Table I, age, physical and laboratory find-
ings did not differ significantly in both patient groups. The
only exceptions concerned ESR indicators, which were
significantly higher in patients of group 2 without labora-
tory-confirmed COVID 19 status (p = 0.02).

In both groups analyzed, the proportion of men and
women was de facto equal (p = 0.726). The percentage of
patients under 60 years old in the 1st and 2nd groups also
did not differ significantly (p = 0.184). The key difference
that, in our opinion, influenced SARS-CoV-2 test results,
was a smaller proportion of patients who underwent the
test before the 10th day of illness in the second group of
patients (p = 0.037).

In both groups, no clinical differences in the course of
the disease were found. The main symptoms of corona-
virus pneumonia were found with the same frequency
both in patients with a laboratory-confirmed diagnosis
and without it. AH (p = 0.05) and unreliable CAD (p =
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0.09) were detected in patients with a PCR-positive test a
little more often. In particular, the presence of a comorbid
pathology, according to the treatment protocol, may affect
the hospitalization terms of such patients.

For better clarity of the presented findings, we analyzed
the dependence of positive PCR test results on patient age,
testing time and COVID-19 pneumonia severity using
Fisher’s exact test with Yates’ continuity correction. The
results of this analysis are presented in Table III.

DISCUSSION

A positive PCR test in nasopharyngeal and oropharyngeal
swabs was more often detected during early testing (up
to 10 days), in patients over 60 years of age and in severe
COVID-19. Probably in these categories of patients, the
virus replication was more active, which influenced the
test results.

It is worth noting that the results of our analysis are
consistent with data from cohort studies conducted
and published earlier. In particular, the highest per-
centage (100%) of positive results of RT-qPCR test for
the SARS-CoV-2 virus, according to the results of one
of the original studies of 56 hospitalized patients with
confirmed SARS-CoV-2 infection in hospital depart-
ments in Wuhan (China), was obtained only in the first
week of illness. Accordingly, at 2, 3, 4, 5 and 6 weeks the
frequency of positive tests was lower and corresponded
to 89.3%, 66.1%, 32.1%, 5.4% and 0%. [3]. The findings
of a retrospective cohort study of viral load dynamics
assessment in 96 patients infected with SARS-CoV-2 in
the Chinese province of Zhejiang in January-March 2020,
published by authoritative British Medical Journal, are
similar to those previously published, in particular, the
SARS-CoV-2 detection frequency in the obtained samples
from the respiratory tract decreases over time: from 95%
at the 1st week from the onset of symptoms to 54% at the
4th week of illness with subsequent negative results [6].
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In another leading study in the UK, in the first week after
coronavirus disease symptom onset, the semi-quantitative
viral load - geometric mean (GM) of the RT-PCR cycle
threshold (Ct) was 28.18 (95% confidence interval (CI):
27.76-28.61); in the second week GM Ct was 30.65 (95%
CI: 29.82-31.52; p < 0.001 compared with week 1) and
after 14 days, GM Ct was 31.60 (95% CI: 31.60-34.49;
p = 0.01 compared with week 1). RT-qPCR cycle thresh-
old (Ct) values correlate strongly with cultivable virus.
Thus, the ability to cultivate SARS-CoV-2 in patients
with mild to moderate disease was highest in the first
week and decreased significantly by day 10 after the onset
of symptoms [14]. The strengths of this study include a
relatively large number of analyzed patients — 754 persons
that tested positive for SARS-CoV-2 by RT-PCR target-
ing the RNA-dependent RNA polymerase (RdRp) gene,
inclusion of a large proportion (> 50%) of samples taken
more than 7 days after symptom onset and that all analysis
was performed in a single laboratory. Persistent SARS-
CoV-2 replication was demonstrated in severe COVID-19
cases during longer period of time - up to 32 days after
the onset of symptoms and even at high Ct values [14].

A meta-analysis of data from seven previously published
studies providing results on RT-qPCR testing for SARS-
CoV-2 (total n = 1330) showed: within 4 days - between
infection (day 1) and the typical time of onset of symptoms
(day 5), the probability of a false-negative result in an
infected person decreases from 100% (95% CI, 100% to
100%) on day 1 to 67% (CI, 27% to 94%) on day 4. On the
day of symptom onset (day 5), the median false-negative
rate was 38% (CI, 18% to 65%). This decreased to 20% (CI,
12% to 30%) on day 8 and then began to increase again,
from 21% (CIL, 13% to 31%) on day 9 to 66% (CI, 54% to
77%) on day 21. Overall, in this pooled analysis, the rate
of false-negative RT-qPCR tests was highest on the day of
infection, and lowest at 8 days after infection, and then
increased again [15].

The problem of diagnosing COVID-19 pneumonia we
met, in our opinion, was primarily due to the untimely
recourse of patients for medical help (more than 10 days)
and late PCR testing, which significantly influenced the
results of molecular laboratory diagnostics of the SARS-
CoV-2 virus.

CONCLUSIONS

The COVID-19 pneumonia diagnosis should be based
on a combination of clinical, laboratory, and radiological
signs of this disease. A negative PCR test result does not
exclude the diagnosis of coronavirus disease, and in the
presence of other signs of this disease, the approaches to
treatment and prevention of Covid-19 should be identical
as in patients with a positive PCR test. The test results are
influenced by the timing of the sampling, the severity of
the disease and the age of the patients, which must be taken
into account when planning the sampling of nasopharyn-
geal and oropharyngeal specimens to verify the diagnosis
of coronavirus disease.
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ABSTRACT

The aim: In this study, we looked into the possible link between the G196A polymorphism in the BDNF gene and DM in Iraqi patients.

Materials and methods: By using the polymerase chain reaction-restriction fragment length polymorphism (PCR-RFLP) approach, 100 subjects were genotyped for the G196A
SNP of the BDNF gene, 50 as DM and 50 as controls, age-sex and ethnically matched healthy controls. Analysis of covariance (ANCOVA) was used to assess the association of this
polymorphism, and genotype frequencies were compared hetween patients and healthy controls.

Results: Our result show that patient with the AG (Val-Met) genotype had a 40%of total DM patients than those and GG (Val-Val) genotypes. Therefore, we concluded that as a
future aspect of the report the work can be further extended on proteomic level wherein the corresponding change occurred due to the mutation in the protein can be further
detected at structural and functional level.

Conclusions: conclusion of our result was any patient with covid-19 must need to follow up for at least 1 month after recovery to notified of the post-Covid symptoms especially

the male gender

KEY WORDS: Neurotrophin, BDNF, DM, rs6265, and HbA1C

INTRODUCTION

The neurotrophin family contains growth factors that promote
cell survival, differentiation, and death, and brain-derived
neurotrophic factor (BDNF) is widely expressed in the adult
mammalian brain [1]. Its important for the long-term survival,
differentiation, and expansion of neurons during development,
as well as the preservation of neural systems in adults [2].
Neurotrophin theory proposes that failure of neurogenesis
and neural plasticity causes many psychiatric disorders such
as schizophrenia and major depression, and BDNF is regard-
ed to be one of the essential components in this theory [3].
They’re made up of preforms that can be broken inside the
cell to release mature, secreted ligands. Mature neurotrophins
bind to the Trk family of receptor tyrosine kinases, promoting
Trk-mediated differentiation or survival [4]. Proneurotrophins
are not inactive precursors because they can be released and
cleaved extracellularly and serve as high-affinity ligands for p75
NTR, which causes apoptosis in neurons and oligodendrocytes
[5]. Each neurotrophin also activates the p75 neurotrophin
receptor (p75NTR), which belongs to the tumor necrosis factor
receptor superfamily. Neurotrophins activate Ras, phosphati-
dyl inositol-3 (PI3)-kinase, phospholipase C-1, and signaling
pathways mediated by these proteins, such as MAP kinases,
through Trk receptors [6]. In obese, non-insulin-dependent
diabetic mice with a simultaneous decrease in body weight,

Wiad Lek. 2022;75(4 p1):787-790

BDNF reduced nonfasting blood glucose levels without a
significant reduction in food consumption per body weight.
In the db/db mice model, which are identified by nonfunc-
tional leptin receptors and provide a model for obesity and
non-insulin-dependent T2DM, 3 weeks of intermittent BDNF
injection dramatically lowered blood glucose concentrations
and glycated hemoglobin (HbAc) [7]. The nuclear factor-B
(NF-B) and Jun kinase, as well as other signaling pathways,
are activated when the p75NTR is activated [8].The gene that
also goes by the name BDNF codes for the BDNF protein.
This gene is found on chromosome 11 in humans. Val66Met
(rs6265) is a single nucleotide polymorphism in the gene that
causes a difference in valine and methionine at codon 66 due
to adenine and guanine alleles [9].

THE AIM

In this study, we looked into the possible link between
the G196A polymorphism in the BDNF gene and DM in
Iraqi patients.

MATERIALS AND METHODS
Our study included 100 participants in age from 30 to 65
years old (mean age47.5, SD 9.6) and were divided into two
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groups: DM (50 patients) and control (50 participants).
This study was conducted in Karbala City, the capital of
Karbala Province, which is located in the heart of Iraq from
December 2020 to August 2021.

GENOTYPING

All participants had four milliliters of venous blood drawn
into EDTA anticoagulant polypropylene tubes. All partici-
pants gave written agreement to be included in the study and
were told about it. The Karbala University of Medical Science
Ethical Committee evaluated and approved our protocol. A
simple salting-out process was used to extract genomic DNA
from patients peripheral blood leukocytes [10]. A polymerase
chain reaction-restriction fragment length polymorphism
(PCR-RFLP) approach was used to identify the BDNF Val-
66Met polymorphism (dbSNP ID rs6265) at position G196A,

Table I. Participants'baseline phenotypes and rs6265 (Val66Met) genotype
distribution

Phenotypes SD
Individual (n) DM group 50
Age mean (years) 47.5 9.6
HbA1C mean (kg/m2) 74 6.72
Individual (n) control group 50
Age mean (years) 40.9 43
HbA1C mean (kg/m2) 52 3.2
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as previously reported.In brief, PCR was used to amplify
the 272-bp region of the BDNF gene, which included the
Val66Met polymorphism location. The restriction enzyme
NIalII was used to digest the PCR product overnight at 37
°C. Electrophoresis on an 8% polyacrylamide gel was used to
identify the genotype, which was then stained with ethidium
bromide and observed under ultraviolet light [11].

ANALYTICAL STATISTICS

Analysis of covariance (ANCOVA) was used to assess
the relationship between the Val66Met polymorphism
between control and DM genotypesfrequencies between
patients. We considered probability values of 0.05 or less
to be statistically significant in this investigation. SPSS v.
26 was used for statistical analysis.

RESULTS

Table (I) summarizes the baseline phenotypes and Val66Met
genotypes of the participants in our study. The control group
(normal HbA1C) and the patients were divided into two
groups. Whenever the genotype frequencies of the Val66Met
polymorphism were compared between these two groups,
significant differences (P < 0.05) were found, table (II). Figure
(1) was showed the Agarose Gel Electrophoresis of the DNA,
figure (2) was showed that BDNF region Amplicons Bands,
and figure (3) was showed Tex Shade of SNP sequences.

Agarose Gel Electrophoresis of Genomic DNA
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Table II. DM Patients genotype frequencies

DM OR 95% CI
Genotype P value

occur Not occur Lower Upper

G/G 2 (8%) 23 (92%)

0.005
G/A 19 (95%) 1(5%)
<0.05
cohort DM = Occur 0.084 0.022 0.319
cohort DM = Not occur 18.40 2.71 124.73
DISCUSSION REFERENCES

We investigated the putative link between the Val66Met
(rs6265) polymorphism of the BDNF gene and DM in 40
patients in this study, and to our knowledge, this is the first
study of its kind in Iraq. In this investigation, the Val66Met
polymorphism was found to be strongly associated to DM, as
well as DM with G/A (Met-Met) and GG (Val-Val) genotypes.
DM is unquestionably exacerbated by metabolic and genetic
variables, such as a lack of physical activity and the consump-
tion of high-fat meals [12]. Differences in genetic makeup,
on the other hand, may lead to variations in risk of DM in a
group living in the same environment [13]. The BDNF gene
encodes a neurotrophin family of growth factors that bind to the
tyrosine kinase receptor tropomyosin-related kinase B (TrkB)
and activate signaling [14]. It became pertinent to select and
study such a gene that is common to DMT2 and Neurological
disorder. BDNF was found to be one of such genes. Owing to
this great significance of BDNF it was selected as target gene
to be studied in terms of its SNPs [15]. A list of reported SNPs
in BDNF were searched in dbSNP and one of them rs6265 at
position 27,658,369 on chromosome 11 was selected for fur-
ther studies. The aim was to check the frequency of this G to
A Polymorphism in the test samples [16]. For this, the primer
set was designed and amplification was performed on 100
diabetic samples. No control was taken as the purpose was to
check the frequency of SNP in DMT2 samples only and not to
compare with Non diabetic ones. The sequencing result when
analyzed by Bioinformatics tool clearly indicated that four
diabetic samples (Sample number 2, 3, 4 and 6) were found to
have A instead of G (rs6265) at position (chr 11: 27,658,369)
that corresponds to val66met polymorphism.

CONCLUSIONS

The connection of the Val66Met polymorphism of the
BDNF gene with DM as a DM trait was validated in the
population of centrallraq in our study. Patient with the AG
(Val-Met) genotype had a 40%of total DM patients than
those and GG (Val-Val) genotypes.

RECOMMENDATION

Further study on a wider and large sample set is recommend-
ed. As a future aspect of the report the work can be further
extended on proteomic level wherein the corresponding
change occurred due to the mutation in the protein can be
further detected at structural and functional level.
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ABSTRACT

The aim: The study is to research the resolution of perifocal brain tissue at various type strokes using immunomorphology

Materials and methods: The immunohistochemical study of perifocal brain tissue in 21 cases of various strokes types was condacted

Results: When comparing the GFAP + astrocytes detection area at IS, HS and IS with HT, no significant difference was found. At the 1st degree of GFAP + astrocytes were in the
border around the necrosis nucleus at IS and IS with HT, and at HS GFAP + astrocytes accumulated along the hematoma edge. (D34 + cells were found in most cases of strokes.
Over time, cases with a larger (D34 + cells detection area increased (Kendal's Tau = 0.512, p=0.001) in all groups. The capillary network at HS was around the hematoma and
formed a gliomesodermal capsule with microglia and inflammation. 1st degree t-protein accumulation was detected in 2/3 of cases (66.7%) of all strokes without significant
difference. If compared in different stroke periods, T-protein detection frequency increased and accumulated in brain structures — Kendal’s Tau = 0.359; p = 0.023.
Condlusions: With the development of the disease, the number of cases with a larger area of detection of GFAP + astrocytes and (D34 + cells increased in strokes of various

types. T-protein was detected in neurons in all variants of ACVA in the first period.

KEY WORDS: stroke, GFAP + astrocytes, (D34 + cells, T-protein

INTRODUCTION

Stroke is the leading cause of death and disability across
the world. Mortality of those who have suffered a stroke
is up to 40% during the first 12 months after the disease.
Half of patients who have suffered an acute cerebrovascu-
lar accident (ACVA) lose their social adaptation and need
outside help. Among all ACVAs, ischemic stroke (IS) is
the most common type, making approximately 85% of the
total number of ACVAs [1]. Hemorrhagic stroke (HS), in
its turn, makes approximately 10-15% of all ACVAs [2].
About 50% of patients who have suffered HS fail to return
to their previous place of work, and 95% of patients have
cognitive disorders and low quality of life [3].

In case of IS, acute ischemia-reperfusion and excito-
toxicity, and in case of HS, a mechanical pressure of the
hematoma and the influence of hemoglobin degradation
products upon the perifocal tissue of the brain [4] cause
the increased permeability of the blood-brain barrier
(BBB), vasogenic and cytotoxic cerebral edema. Conse-
quently, it leads to the necrotic neurons [5], microglia and
inflammation [6, 7]. Glial cells play an ambiguous role in a
post-stroke period. On the one hand, they produce trophic
factors and energetically support neurons, and on the other
hand, they produce inflammatory mediators, stimulate
inflammation and slow down healing [8, 9]. In case of
acute cerebral ischemia, together with acute changes in the
critical area of the brain due to ejection of proangiogenic

Wiad Lek. 2022;75(4 p1):791-797

growth factors [10] stimulation of angiogenesis and vascu-
logenesis takes place. Angiogenesis and vasculogenesis are
considered the main processes making it possible to restore
the integrity of connections between neuron, astrocyte and
pericyte (vessel microcirculatory bloodstream) owing to
remodeling and formation of new vessels after injury in
the perifocal area of the brain [11].

Apart from acute changes in neurons, some of these cells,
as a result of acute ischemia, and in case of HS under the
influence of ferritin, there is hyperphosphorylation and ac-
cumulation of microtubule-associated t-protein of neurons,
with its accumulation in the cell as paired spiral filaments
and neurophytes. [12]. These changes cause the loss of
neural connections, which then clinically manifests itself
as cognitive deficit [13]. As the problem of quality of life of
patients who have suffered ACVA is up-to-date, in order to
improve the diagnosis, prevention and treatment, pathomo-
rphological changes of the critical area of the brain in case
of strokes of various geneses, has been thoroughly studied.

THE AIM

To study the manifestations of the resolution of the per-
ifocal tissues of the brain in case of strokes of various
types based on a comprehensive immunohistochemistry
of neurons, astrocytic glia and angiogenesis depending on
the period of the disease.
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MATERIALS AND METHODS

Samples of perifocal tissue of the brain of 21 deceased
patients were taken for immunohistochemistry, of which 7
(33.33%) cases were IS, 8 (38.09%) were HS, and 6 (28.57%)
were the cases of ischemic stroke with hemorrhagic trans-
formation (IS with HT). The test material was grouped
according to the classification of the stages of cerebral
infarction Mena H et al. [14] and clinical and radiological
classification of stages of organization of hematoma Bradley
W. [15]. Based on these classifications, the time intervals
corresponded to three periods: the first period - 1-3 days
from the occurrence of stroke, the second - 4-7 days from
the onset of the disease, and the third period > 7 days
from the onset of ACVA (table I). The frequency of cases
with various stages did not differ between groups (p>0.1,
Mann-Whitney test).

In the course of the study, in each case, pieces of brain
tissue 2.0x2.0 cm were sampled in the projection of the
cortex and subcortical nuclei of the temporal lobe, which
bordered on the area of necrosis or hematoma, then the
brain tissue was fixed in 10% neutral formalin solution
and dehydrated in alcohols with growing concentrations
according to the standard method, poured into paraffin
and as visual preparations stained sections with hema-
toxylin and eosin. For immunohistochemistry of neurons
T-protein marker was used (NeoMarkers, polyclonal), to
study the state of astrocytic glia GFAP - glial fibrillar acidic
protein (DAKO, polyclonal). To verify angiogenesis in the
perifocal areas marker CD34 (DAKO, QBEnd10) marker
was used. The expression of the antigens studied in the
brain tissue appeared to be of a clear brown intracellular
and extracellular staining in the course of the study under
a light optical microscope Zeizz Primo Star (Germany) at
a magnification of x 100, x 200 and x 400. Microphoto-
graphs were taken using a Leica DM 750/4 microscope
(Germany) with a Leica DFC 420 digital camera (Germany)
and Leica Application Suit Vers software 3.8. Immunohis-
tochemistry was performed on the basis of the laboratory
of the diagnostic and consulting center CSD Health care,
Ukraine, Kyiv.

The work was approved by the Commission on Bioethics
(excerpt from Protocol No.2 as of February 26, 2018), all
moral, ethical and professional requirements and norms
in the study of cadaver material were in line with the
principles of the Declaration of Helsinki, the Council of
Europe Convention on Human Rights and Biomedicine
and relevant laws of Ukraine.

Ranking scales were used to objectify and semiquan-
titatively compare the expression of the studied markers
depending on the groups and periods of the disease. For
the expression of GFAP + astrocytes and CD34 + cells, it
was filling by them 0-30% (1% degree of distribution), 31-
60% (2" degree of distribution) and > 61% (3™ degree of
distribution) of the field of vision. 9 fields of vision, which
corresponded to an area of 1 mm?* were assessed; and to
increase the reliability of the assessment the average val-
ue of the detected changes in 9 fields of vision was used.
For the accumulation of t-protein, the scale included 4
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gradations of the degree of distribution — none; presence
only in neurons; neurons and interstitium; neurons,
interstitium and astrocytes. Therefore, the degree was
determined taking into account the worst of the results
in 9 fields of vision.

The expression of the studied markers between groups
was compared using the unpaired Mann-Whitney test.
To assess the dynamics of expression according to the
periods of the disease, the Kendall rank correlation coef-
ficient (Kendal’s Tau) was used, and pairwise comparison
of periods was performed using the Mann-Whitney test.
Statistical processing was performed using the software
package STATISTICA for WINDOWS 6.0 (StatSoft,
USA).

RESULTS

COMPARISON OF GFAP + ASTROCYTES
BETWEEN ALL STROKE GROUPS

When comparing the area of detection of GFAP + astro-
cytes between all groups of strokes, no significant differ-
ence was identified (table I). In case of the 1% degree of
GFAP expression +astrocytes were placed mainly in the
border area around the necrosis nucleus, concentrated
either around blood vessels or as single cells in the neu-
ropile in case of IS and IS with HT, while in case of HS
GFAP + astrocytes accumulated in brain tissue along the
edge of the hematoma. There was a relative minority of
such cases - 6 (28.6%, 25-33% depending on the group).
To the contrary, most often in all groups there were cases
with GFAP + cells of the 2™ degree of distribution: 12
(57.1%), and in HS and IS with HT groups they made the
vast majority (62.5% and 66.7%, respectively). In such
cases, GFAP + astrocytes distribution from the border
area of the penumbra or perigematoma and were located
diffusely, except for vessels, around hyperchromic neu-
rons, neurons with vacuolated cytoplasm, and around
neurons with chronic changes. GFAP + astrocytes, which
in total occupied more than 60% (Figs. 1, 2) of the area,
were detected in 2 (28.57%) cases in IS group and in 1
(12.5%) case in HS group.

COMPARISON OF ANGIOGENESIS BETWEEN ALL
GROUPS OF STROKE

Angiogenesis in the critical area with activated CD34 + cells
was detected in most cases of strokes of all types (Table II).
When comparing the severity of this feature between IS,
HS and IS with HT no significant difference was identified,
although this result may be caused by insufficient statistical
sampling, as the proportion of cases with the 1* degree of
angiogenesis (0-30%) in HS group was 62, 5% (Fig. 3), in
IS with HT group it was -50%, and in IS group it was only
28.6%. To the contrary, the 3" degree angiogenesis (>61%
of CD34 + cell distribution area) was detected only in IS
group - 28.6% (marginal significance when compared with
the sum of the other two groups, p = 0.1).
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Fig. 1. Perifocal area of the brain with GFAP + astro-
cytes, some of which are elongated, with branched
processes, occupying> 60% of the study area in case
of ischemic stroke (IS).

&5

Fig. 4. (D34 + cells 0-30% of the occupied ~ Fig. 5. (D34 + form a thin-walled de
area of perifocal tissue of the brainin case of ~ capillary network of the gliomesodermal capsule in the
perigematous tissue of the brain in case of hemorrhagic

ischemic stroke (IS).
stroke (HS).

Fig. 2. GFAP +> 60% of the occupied area
of perifocal tissue of the brain in case of
hemorrhagic stroke (HS).

Fig. 3. Perifocal tissue of the brain with (D34 +
cells that form single thin-walled capillaries and
occupy up to 30% of the study area in case of
ischemic stroke with hemorrhagic transformation
(IS with HT).

it

nsely located

Fig. 6. Tau protein in neurons, neuropil and
astrocytes in the perigematous tissue of the
brain in case of hemorrhagic stroke (HS).

2 | a57,14%)

2(25,0%)

1(16,67%

1 period

2 period

3 period

B Present in neuron, neuropil and astrocytes
@ Present in neuron, neuropil

Present in neuron

OAbsent

Fig. 7. Detection of t-protein depending on the period of stroke.
Notes: First period (1-3 days),

Second period (4-7 days),

Third period (> 7 days)

COMPARISON OF T-PROTEIN DETECTION
BETWEEN ALL STROKE GROUPS

In addition to ‘red’ and ‘shadows’ of neurons, neurons with
chronic changes, activated microglia and newly formed vessels,
immunohistochemistry of the perifocal tissue of the brain
revealed acute hypoxia-stimulated processes of neurodegen-

eration with intracytoplasmic neuroprotective accumulation
and hyperthyroidism. Accumulation of t-protein of the 1%
degree was detected in a total of 2/3 of cases (66.7%) of all
stroke variants without significant differences between groups
(Table II). The statistical sampling was insufficient to detect
significant differences depending on the type of stroke in the
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Table . Distribution of the number of cases of strokes of various types by periods of the disease

Periods of the

Ischemic stroke (n=7)

Hemorrhagic stroke (n=8)

Ischemic stroke with hemorrhagic

disease transformation (n=6)
First period 3(42,86%) 2 (25%) 2(33,33%)
Second period 2 (28,57%) 2 (25%) 2 (33,33%)
Third period 2 (28,57%) 4 (50%) 2(33,33%)

Table II. Damage markers (t-protein) and resolution (GFAP + astrocytes and (D34 +) in various types of strokes: ischemic (IS), hemorrhagic (HS) and

ischemic with hemorrhagic transformation (IS with HT).

IS (n=7) HS (n=8) IS with HT(n=6) **¥P(Mann-Whitney test)
*GFAP: n (%)
0 degree (none) 0 0 0
1 degree 2 (28,57%) 2 (25%) 2(33,33%) NO
2 degree 3(42,86%) 5(62,50%) 4 (66,67%)
3 degree 2 (28,57%) 1(12,50%) 0
*CD34:n (%)
0 degree (none) 0 0 0
1 degree 2 (28,57%) 5(62,50%) 3 (50%) NO
2 degree 3(42,86%) 3(37,5%) 3 (50%)
3 degree 2 (28,57%) 0 0
** 1 -protein: n (%)
0 degree 3 (42,86%) 2(25%) 2(33,33%)
(none)
1 degree 1(14,28%) 2 (25%) 2(33,33%) NO
2 degree 3 (42,86%) 1(12,50%) 2 (33,33%)
3 degree 0 3(37,50%) 0

Notes:
n is the absolute number of cases; % — the relative number of cases

* The value of the relative area of brain tissue with positive expression of the studied cell markers (GFAP and (D34): st degree — 0-30% of the area;

2nd degree — 31-60% of the area; 3rd degree -> 61% of the area

** Presence of T -protein in brain tissue structures: 0 degree — absent; 1st degree — in neurons; 2nd degree — in neurons and neuropil; 3rd degree —in

neurons, neurops and astrocytes

*** No significant difference between the groups was found, p> 0.1 for all pairs of comparisons, the Mann-Whitney test.

severity of the accumulation of this protein - its presence in
different structures (only neurons, neurons and neuropil; neu-
rons, neuropil and astrocytes). However, in almost half of the
cases — 3 (42.86%) in IS group the accumulation of pathological
T-protein was of the 2™ degree, in contrast when we talk about
HS and IS with HT such cases made a third or less of the total
number of each group. All cases with the presence of hyper-
phosphorylated t-protein of the 3* degree were detected only
in HS group I - about 1/3 of the group - 3 (37.50%), but the
difference becomes significant only if we compare HS group
with other cases (Fisher’s exact test).

COMPARISON OF THE DETECTION OF GFAP +
ASTROCYTES, CD34 + CELLS AND T-PROTEIN
BETWEEN STROKE PERIODS

The assessment of the intensity of expression of markers
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of injury and resolution of perifocal tissue of the brain
(table III) in the temporal aspect revealed a clear increase
in the expression of GFAP + astrocytes with the course
of the disease - Kendal’s Tau = 0.774, p <0.001. In the
first period, GFAP + astrocytes were localized around the
border zone with the area of 1 degree distribution, and
1 case of the 2™ degree. In contrast, in the second period
in all cases of GFAP + astrocytes occupied the area of the
27 degree distribution, and in the third period - in more
than 1/3 of cases (37.50%) — expressed astrocytes showed
an area> 61% of the studied portion of the brain, and in
other cases — 31-60% of the studied brain tissue.

The critical area of the brain occupied by CD34 + cells
in the first period, mainly did not go beyond the 1** degree
of the entire perifocal area — 6 (85.71%) (Fig. 4), only in
1 (14.29%) case the detection area of CD34 + cells was
31-60%. In the second period, CD34 + cells created newly
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Table I1l. Damage markers (t-protein) and resolution (GFAP + and (D34 +) in different periods of stroke

First period Second period Third period
(1-days) (4-days) (>7aHiB) R (Kendal'’s Tau), ***p
(n=7) (n=6) (n=8)
*GFAP: n (%)
0 degree (none) 0 0 0
1 degree 6(85,71%) 0 0 RG;A::);%ZM
2 degree 1(14,29%) 6 (100%) 5(62,50%) '
3 degree 0 0 3(37,50%)
*CD34:n (%)
0 degree (none) 0 0 0
1 degree 6(85,71%) 2(33,33%) 2(25%) R CD34=0,512
2 degree 1(14,29%) 4(66,67%) 4(50%) p=0,001
3 degree 0 0 2(25%)
** 1 -protein: n (%)
0 degree (none) 4(57,14%) 1(16,67%) 2(25,0%)
1 degree 2(28,57%) 3(50%) 0 Rt=0,359
2 degree 1(14,29%) 0 5(62,50%) p=0,023
3 degree 0 2(33,33%) 1(12,50%)

n is the absolute number of cases; % — the relative number of cases

*The value of the relative area of brain tissue with positive expression of the studied cell markers (GFAP and (D34): 1st degree — 0-30% of the area; 2nd

degree — 31-60% of the area; 3rd degree -> 61% of the area

** Presence of T -protein in brain tissue structures: 0 degree — absent; 1stdegree — in neurons; 2nd degree — in neurons and neuropil; 3rd degree —in

neurons, neuroples and astrocytes
**¥%% Kendal's Tau.

formed thin-walled capillaries and in more than half of the
cases — in 4 (66.67%) the area of distribution corresponded
to the 2™ degree of distribution. In the third period, the
intensity of angiogenesis increased: in half of the cases
CD34 + cells (Fig. 5), which inhabited 31-60% of the study
area were observed, and in 2 (25%) cases they occupied>
61% of the perifocal area. Only in % of all cases of the
third period the area of detection of CD34 + cells did not
go beyond the 1* degree. Thus, as the disease develops, the
number of cases with a larger area of detection of CD34 +
cells naturally increases (Kendal’s Tau = 0.512, p = 0.001).
Having compared changes in different periods of stroke,
it has been identified that over time, the frequency of de-
tection of t-protein (from 42.86% in the first period and to
75% in the third period) increased, and it was accumulating
in certain brain structures — Kendal’s Tau = 0.359; p = 0.023
In the first period of the disease hyperphosphorylated
T-protein of the 1** degree was found in 2 (28.7%) cases, in
the second period it was found in 3 (50%) cases, also in the
second period pathological t-protein of the 3" degree was
observed in a third of cases (coming from the intracellular
space of neurons, accumulated in neuropil and astrocytes).
Over time, in the third period, hyperphosphorylated t-pro-
tein of the 2™ degree was detected in more than half of the
cases of strokes, and in one case this protein was diagnosed
in all three studied structures of brain tissue (Fig. 6, 7).
Thus, all three study markers (GFAP +, CD34 +, t-pro-
tein) showed a significant increase depending on the post-

stroke period, mainly due to the difference between the
first period and the third period (p = 0.06 for t-protein, p
< 0.05 for the area of detection of GFAP + astrocytes and
CD34 + cells, no significant difference between the second
period and the third period was found, between the first
period and the second period the difference was signifi-
cant only for the area of detection of GFAP + astrocytes).
Consequently, there was also a direct correlation between
t-protein and GFAP + (Kendal’s Tau 0.484, p = 0.002)
GFAP + and CD 34+ (0.740, p <0.001), but no correlation
was found between t-protein accumulation and CD34 +
cell detection area. In the first period, it increased the most
in all 3 types of strokes.

DISCUSSION

Astrogliosis is a stereotypical reaction of astrocytes to
brain injury [16 - 18]. In case of acute injury, activated
astrocytes were located in the border area of the penum-
bra/perigematoma in some cases on the 2" day from the
onset of the disease. In subsequent post-stroke periods,
in our study and according to other authors [19] as a
compensatory-adaptive response, the frequency and area
of detection of GFAP + astrocytes increased. Cells were
located diffusely in the perifocal area, astrocytes were
elongated, the processes of some of these cells went beyond
their own domain, branched and intertwined with each
other, establishing contacts with neurons and vessels, and
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subsequently formed a glial scar. Post-stroke repair under
the influence of growth factors [20 - 22] developed during
the first 12-24 hours after stroke and lasted for 4 weeks.
According to the results of our study early angiogenesis
began with the germination of endothelial cells, the for-
mation of tubular vascular branches and anastomoses in
the perifocal parts of the brain. In all variants of ACVA,
around the area of necrosis/hematoma, CD34 + cells were
detected, the expression of which increased as the stroke
continued [23, 24]. Less noticable angiogenesis in case of
IS with HT may be associated with secondary hemorrhage
into the necrosis area. We believe that such changes are
similar to the changes in case of HS, in which the rate of
repair was influenced by the products of degradation of
erythrocytes [25, 26]. In case of HS, a dense newly formed
capillary network was located around the hematoma and
in combination with microglia and inflammatory infil-
trate separated the hematoma from the perifocal area and
formed a gliomesodermal capsule.

In this study, T-protein in brain neurons was observed in
the acute period of stroke. This meant induced cell damage,
destabilization of neuronal microtubules caused by impaired
glutamate transport in the brain. The presence of this protein
in the extracellular space after the neurons disappearance, its
internalization by other brain cells, in particular astrocytes
and distribution in the CNS ‘contribute’ to the pathogen-
esis of neurodegenerative proteinopathies, affecting both
neurodegeneration [27 -29] and possibly neuroprotection,
as well as act as potential mediators in the spread, and the
elimination of protein-associated diseases [30].

CONCLUSIONS

1. Early healing processes in the perifocal tissue of the
brain began in the first three days of the disease, GFAP
+ astrocytes were located in the border area around
the nucleus of necrosis/hematoma, and over time the
intensity of GFAP + astrocytes increased, most in case
of IS and IS with HT.

2. The least noticable neoangiogenesis was found in IS with
HT group. CD34 + cells in the acute period in case of
HS were found in the area of the brain directly adjacent
to the hematoma. CD34 + cells subsequently in combi-
nation with activated microglia and inflammatory cells
became the basis for the formation of gliomesodermal
capsule. With the development of the disease, the num-
ber of cases with a larger area of detection of CD34 +
cells increased in strokes of various types.

3. T-protein was detected in neurons in all variants of
ACVA in the first period. With excessive hyperphos-
phorylation, in the second and third periods of stroke
T-protein came out of the periaxonal part of the neu-
rons into the neurofield. In case of HS, this protein was
captured and found in astrocytes, which may indicate
the distribution of t-protein between the structural
components of the brain and subsequently clinically
manifest itself in the disorder of the higher integrative
function of the brain.
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ABSTRACT

The aim: Itaims to study the effect of fasting and low fat diet on ghrelin hormone, glucose level, the liver enzymes AST and ALT.

Materials and methods: The experimental study was conducted using 24 healthy young male albino rat weighing 9545 gram and age 2 month, one-way (ANOVA) were
employed to determine a significance of differences.

Results: A significant increase p<0.05 in glucose level of non-fasting control group compere with non-fasting low fat diet group, significant increase p<0.05 in glucose level of
control group fasting for 20h compared with low fat diet fasting for 20h group, significant decrease p<0.05 when compares non-fasting low fat diet compares to 20h fasting low
fat diet and significant decrease p<0.05 when compares non-fasting control compares to 20h fasting control, while the effect of fasting and low fat diet on ghrelin hormone. A
significant decrease p<0.05 in ghrelin hormone level of non-fasting control group compere with non-fasting low fat diet group, significant increase p<0.05 in ghrelin hormone
of control group fasting for 20h compared with low fat diet fasting for 20h group, non-fasting control compares to 20h fasting control show a significant (p<0.05) increase,
Fasting with low fat diet cause a significant decrease p<0.05 in ALT level, also in AST level there was a significant decrease p<0.05 after 20h fasting.

Conclusions: The fasting and low fat diet have effected on ghrelin hormone, glucose level and fasting with low fat diet cause decrease in ALT level, also in AST level decrease

after 20h fasting in male albino rats.

KEY WORDS: Fasting fat diet, low fat diet, Ghrelin hormone, Glucose level, liver function

INTRODUCTION

Fasting is not a new concept; it has been practiced for
hundreds of years and is recommended by a variety
of religions for purification and cleansing purposes. Is
fasting, nevertheless, beneficial to our physiology? Is
there a chance that specific conditions will be harmed?
Science nowadays is no longer based on empirical obser-
vations of fascinating things. Modern scientific activity
demands that each given question be evaluated under
well controlled and highly reproducible settings. Ani-
mal models, particularly rats, are crucial in this process,
and a growing body of research suggests that fasting can
improve human physiology and improve symptoms and
quality of life in a variety of conditions. Obesity is one
of the most evident, but there are also neurodegenera-
tive illnesses, cancer, diabetes, cardiovascular disease,
and sleep problems on the list [1]. Intermittent fasting
(IF) is a kind of eating that alternates between fasting
and eating intervals. It doesn't tell you which meals to
consume, but rather when you should eat them. In this
way, it's more correctly defined as an eating habit than a
diet in the traditional sense [2]. Nutrients are substances
that an organism needs in order to survive, develop, and
reproduce. Carbohydrates, dietary fiber, fats, proteins,
minerals, vitamins, and water are the seven primary types
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of important nutrients for animals (including humans).
Nutrients can be grouped as either macronutrients (car-
bohydrates, dietary fiber, fats, proteins, and water require
in gram quantities) or micronutrients (vitamins and min-
erals needed in milligram or microgram quantities) [3].
Ghrelin is a hormone generated mostly by the stomach
and released in lesser amounts by the small intestine,
pancreas, and brain. Ghrelin serves a variety of purposes.
Because it stimulates appetite, increases food intake, and
promotes fat accumulation, it is known as the “hunger
hormone.” When given to people, ghrelin increases food
intake by up to 30%; it circulates in the circulation and
effects on the hypothalamus, a brain region important
for hunger regulation [4]. Ghrelin also stimulates the
pituitary gland to release growth hormone, which, un-
like ghrelin, breaks down adipose tissue and encourages
muscular development [5]. Alanine transaminase, or ALT,
is an enzyme found mostly in the liver.ALT is released
into the circulation when liver cells are destroyed. The
quantity of ALT in the blood is measured by an ALT test.
High levels of ALT in the blood can suggest a liver prob-
lem even if you don’t have any symptoms of liver illness,
such as jaundice (yellowing of the skin and eyes). Early
diagnosis of liver illness may be aided by an ALT blood
test. SGPT (serum glutamic-pyruvic transaminase) was
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Table I. Component of low fat diet

Low fat diet
Nutritionalingredient (100 kg) metabolizable energy crud protein
yellow corn 51.5 1725 43
Soybean meal 35 780 16.8
bran 10 160 1.6
Premix 25 147 0.83
cornoil e
limestone 03
Di-Calcium Phosphate 0.7
Total 100
chemical analysis of low fat diet
metabolizable energy 2812
crud protein 235
total fat 2.2

The ratio of fat energy to total food energy

7%

Table II. Component of control diet

Control diet

Nutritionalingredient (100 kg) metabolizable energy  crud protein
yellow corn 47 1575 4
Soybean meal 38 847 18.24
Premix 25 147 0.83
corn oil 11.5 103 -
limestone 0.3
Di-Calcium Phosphate 0.7
Total 100
chemical analysis of control diet
metabolizable energy 3604
crud protein 23.07
total fat 13.7
The ratio of fat energy to total food energy 34.2%
the previous name for ALT. The SGPT blood test was MATERIALS AND METHODS

previously known as the ALT blood test [6]. The enzyme
AST (aspartate aminotransferase) is mostly located in the
liver, although it can also be found in the muscles. AST is
released into the circulation when your liver is damaged.
The quantity of AST in your blood is measured by an AST
blood test. The test can assist your doctor in determining
whether you have liver injury or illness. Hepatitis, cirrho-
sis, mononucleosis, and other liver disorders can all be
indicated by high AST levels in the blood. Heart issues or
pancreatitis can also be indicated by high AST values [7].

THE AIM

It aims to study the effect of fasting and low fat diet on
ghrelin hormone, glucose level, the liver enzymes AST
and ALT.

METHODOLOGY
The experimental study was conducted during the period
from April 2021 to August 2021, and the experiment was
conducted using using 24 healthy young male albino rat
(Rattusnorvegicus) weighing (95+5) gram and age 2 month.
The animals were integrated with wooden shelves, under
natural light 12 hours and 12 hours in the dark. The animals
were placed in cages at laboratory temperature (23-25°C).
Food and water were introduced daily, and kept for a week
before the acclimatization experiment began. Adult Male

Rat divided into two groups as following:

1- Non-fasting group: Low fat diet group 6 animal and
Control group 6 animal.

2- Fasting for 20 hours group: Low fat diet group 6 animal
and Control group 6 animal.
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Table Il1. Effect of fasting period and LFD on glucose and ghrelin hormone levels of albino male rats (Mean =+ SE)

Gi:r::;t:;) Glucose (mg/dl) Ghrelin (ng/mL)
CON1 156+ 1.140Ab 0.8384+0.026B a
LFD1 2158+ 259 Aa 0.5520+0.010Bb
CON2 126.4+3.043Bb 1.3042 £0.033Ab
LFD2 156.6 £3.695Ba 1.5872+0.030Aa
LSD 9.169 0.0878

Table IV. effect of fasting period and LFD on AST leveland ALT levelof albino male rats (Mean = SE)

Parameters
Groups(n=6)

AST level (IU/L)

ALT level (IU/L)

CON1 309+1.048 Aa 142 £2.712 Aa
LFD1 303.2+0916 Ab 140.2 +2.576 Aa

CON2 302.2+1.319Ba 146 +2.738 Aa
LFD2 300.2 £1.854 Aa 117+£2701Bb
LSD 349 14.3

Measurements include estimation of Serum Glucose,
Serum Ghrelin hormone, liverenzyme Serum Alanine
aminotransferase (ALT) and the activity of theliveren-
zyme aspartate aminotransferase (AST) in the blood is
measured, the component of low fat diet, is shown in
table (I), while the component of control diet is shown
in table (II) [8].

RESULTS

The difference capital letters refer to significant change
(p<0.05) when comparing fasting period of study group.
The difference in small letter refer to significant change
(p<0.05) when comparing the nutrition type of the study
group.

CONI1 = non-fasting control diet group, CON2=20 hours
fasting control diet group.

LFD1= non-fasting low fat diet, LFD2=20h fasting low
fat diet.

The result of study shows that Effect of fasting and low
fat diet on glucose level of control non-fasting group com-
pere to non-fasting low fat diet show a significant p<0.05
increase, control group fasting for 20h compared with
low fat diet fasting for 20h group displayed a significant
increase p<0.05. The result of non-fasting low fat diet
compares to 20h fasting low fat diet show a significant
p<0.05 decrease, non-fasting control compares to 20h
fasting control show a significant p<0.05 decrease in glu-
cose level. The result of study shows that Effect of fasting
and low fat diet on on ghrelin hormone level of control
non-fasting group compere to non-fasting low fat diet
illustrated a significant decrease p<0.05, control group
fasting for 20h compared with low fat diet fasting for 20h
group displayed a significant increase p<0.05. The result
of non-fasting low fat diet compares to 20h fasting low fat
diet displayed a significant increase p<0.05, non-fasting
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control compares to 20h fasting control show a significant
p<0.05 increase in ghrelin hormone level.

The difference capital letters refer to significant change
p<0.05 when comparing fasting period of study group.
The difference in small letter refer to significant change
p<0.05 when comparing the nutrition type of the study
group.

CON1 = non-fasting control diet group, CON2=20
hours fasting control diet group.

LFD1= non-fasting low fat diet, LFD2=20h fasting low
fat diet.

The results shows that Effect of fasting and low fat diet
on AST level of control non-fasting group compared with
low fat diet non-fasting group illustrated a significant
decrease p<0.05. The result of control group fasting for
20h compared with low fat diet fasting for 20h group
displayed a non-significant change p<0.05. The result of
non-fasting low fat diet compares to 20h fasting low fat
diet show a non-significant change p<0.05. The result of
non-fasting control compares to 20h fasting control show
a significant p<0.05 decrease in AST level. The results
shows that Effect of fasting and low fat diet on ALTcontrol
non-fasting group compared with low fat diet non-fasting
group illustrated a non-significant change p<0.05. The
result of control group fasting for 20h compared with
low fat diet fasting for 20h group displayed a significant
decrease p<0.05. The result of non-fasting low fat diet
compares to 20h fasting low fat diet show a significant
decrease p<0.05. The result of non-fasting control com-
pares to 20h fasting control show a non-significant p<0.05
change on ALT level.

DISCUSSION

Fasting cause increase metabolic rate that lead to increase
glycolysis to produce energy. Since this diet contains a
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natural percentage of fat, the body does not activate the
hormone glucagon, and at the same time the body will
depend on the percentage of glucose come from this diet
to generate energy.The results demonstrate that fasting
with LFD induces a considerable drop in glucose levels [9].
Since the percentage of fat in this diet is very low, it caused
a decrease in the level of glucose in the blood, and the
glucose was clearly reduced after a 20-hour fasting period,
and this led to an increase in the breakdown of glucose in
the blood [10], and the other cause associated to ghrelin
hormone level, fasting raises ghrelin levels, which lowers
blood glucose levels because ghrelin raises the amount of
insulin-secreting beta cells and serum insulin levels, which
promote glucose metabolism [11]. Fasting increased the
level of the ghrelin hormone in the fasting group. Different
circumstances, including as fasting and pathological states,
alter ghrelin production and secretion. Ghrelin levels in the
blood rise during fasting and fall during eating. The rise
in ghrelin levels during fasting is noradrenergic-mediated,
while the subsequent drop is mediated by an increase in
glucose and insulin [12]. After giving a low-fat diet to rats
and measuring liver enzymes, we found decrease in ALT in
group fasting for 20-hour. these results agree with human
study and with animal model study [13-14]. There was a
small decrease in the liver enzyme AST in the control diet
and low fat diet in the case of fasting 20 hours with the
control diet, as fasting improves liver function and reduces
the liver enzyme this agree with [15]. Measurements of
AST and ALT activity are two of the most essential assays
for detecting liver damage; ALT is more specific to the
liver than AST. The drop in ALT serum levels in fasting
rats might be due to a decrease in tissue-specific enzymes
and other intracellular proteins being released as a result
of oxidative stress during metabolism [16-17].

CONCLUSIONS

Overall, this study strengthens the idea that fasting caus-
es an increased level of ghrelin hormone that leads to a
decreased level of glucose, Fasting with low fat diet cause
decrease in ALT level, also in AST level decrease after 20h
fasting

RECOMMENDATION

- The more penefet fasting priod is 20 houer.

- A low-fat diet is considered beneficial for health,
because it lowers the level of sugar in the blood and
increases the level of the hormone ghrelin.

- Use the same proportions of the diet, but with different
ingredients such as casein and starch

- Ethical Clearance : Taken from University of Kufa
ethical committee
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ABSTRACT

The aim: To analyse long-term results of treating patients with open fractures of low-leg bones within a specific time period and to describe concomitant problems.
Materials and methods: A retrospective study was carried out to evaluate the results of the final treatment of patients after one year and after five years. Patients were
divided into two groups. Group | included 47 (61.84%) patients for whom the treatment method was changed from external fixation to internal fixation. Group Il included 29
(38.16%) patients for whom the final treatment of an open fracture was performed with an external fixation device without changing the method. The study exclusion criteria
were patients under 18 years old and patients with gunshot fractures of the lower leg bones.

Results: Patient treatment included initial surgical debridement and fracture stabilization with external fixation devices. In all patients, wound healing occurred within 30
days (on average, 24 + 4.5 days). When evaluating the treatment of patients in group |, 32 (68.09%) of them underwent a one-stage removal of an external fixation device and
osteosynthesis of fragments during the first 7-10 days. In 3 (20.0%) patients, osteosynthesis was performed with an intramedullary locking nail, in 12 (80.0%) patients — with a
plate. The decision to change the fixation method was made taking into account clinical and laboratory parameters. It is noted that the treatment of patients with type Ill open
fractures of the lower leg bones according to the Gustilo-Andersen classification, provided that the method of external fixation is replaced with an internal one, gives better
results compared to osteosynthesis with external fixation devices.

Conclusions: Treatment of patients with high-energy injuries of the lower leg bones is a long-term process. It is possible to improve the therapy efficiency by changing the
fixation method from external to internal one. In this regard, the main evaluative characteristics are such indicators as uncomplicated wound healing combined with the absence

of laboratory and clinical signs of inflammation.
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INTRODUCTION

Open fractures of the lower leg bones are often the result of
high-energy events, including vehicle collisions (> 50%), a
direct blunt blow to the tibia, sports injuries, or falls from a
height [1, 2]. Over the past decades, scientific advances in
wound care, prophylactic antibiotic therapy, fracture stabili-
zation, and soft tissue reconstruction have made it possible to
relieve and improve the condition of patients. However, the
infectious marker is still a serious complication due to an open
fracture of the lower leg bones. Treatment of these injuries
requires a thorough and team approach. Therefore, the main
principles of therapy are as follows: timely administration of
antibiotics, careful surgical debridement of the wound, stable
fixation of the fracture and replacement of soft tissue defects.
Treating patients with high-energy injuries of the lower ex-
tremities is a long-term process and leads to a high percentage
of unsatisfactory results. Therefore, these arguments serve as
a convincing basis for studying this problem thoroughly and
searching for the best ways to solve it [3].

Wiad Lek. 2022;75(4 p1):803-808

THE AIM

To analyzed the long-term results of treating patients with
open fractures of the lower leg bones after one year and
after five years and also assesse the problems faced by the
patients during this time period.

MATERIALS AND METHODS

During 2008-2016, 76 patients with open fractures of the
lower leg bones which belong to the type III fractures ac-
cording to the Gustilo-Andersen classification were treated
at the Orthopedic and Traumatology Center of the Kyiv
Region Clinical Hospital” (OTC KRCH) which is the mu-
nicipal non-profit enterprise of the Kyiv Region Council. A
retrospective study was carried out to evaluate the results of
the final treatment of patients after one year and after five
years. In the course of the analysis of results, 8 (10.53%)
patients left the experiment after 5 years: communication
with 5 patients was lost; 1 patient died (according to rela-
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tives — from a cause not related to an open fracture), and
2 refused to take part in the study for personal reasons.

Patient treatment results were assessed using clinical and
radiological methods. The following criteria were taken
into account: X-ray image of the fracture union; subjec-
tive feelings of a patient; if there are any biomechanical
disorders; efficiency restoration and if there are movement
restrictions in adjacent joints, deformities and shortening.

The assessment was carried out using a modified Neer-
Grantham-Shelton100-point scale of anatomical and
functional results of treating fractures of long bones [4].
The motion range of the knee and ankle joint, as well as
the functional status of the ankle joint were analyzed using
the American Orthopedic Foot and Ankle Score (AOFAS)
(scores from 0 to 100). The quality of life of patients was
assessed using the 36-Item Short Form Survey (SE-36).
Pain intensity, patient satisfaction with the effect of surgical
treatment and therapy in general, daily work and sports
activity were assessed using a 10-point VAS scale. The re-
maining variables are expressed as M + SD, and categorical
variables are expressed in percent. The Kolmogorov-Smirn-
ov test was used to assess the normal distribution. Student’s
t-test was used for parametric variables when comparing
groups. The Mann-Whitney U test was used for nonpara-
metric variables. Fisher’s test was used for the comparison
of groups in terms of quality indicators. The correlation was
assessed with Pearson’s method. Differences were consid-
ered statistically significant if the probability of events was
more than 95% in the general population and the risk of
error did not exceed 5% (p < 0.05).

Among all patients who took part in the study, type IITA
injuries were observed in 41 (53.95%), type IIIB - in 26
(34.21%), type IT1IC - in 9 (11.84%). The exclusion criteria
from the study were such factors as the patients who are
under 18 years old and who had gunshot fractures of the
lower leg bones. The average age of the patients was 39 +
6.5 years at the time of injury. The total number of patients
under observation included 59 (78%) men and 17 (22%)
women. In 36 (47.37%) patients injuries were caused by a
road traffic accident, in 17 (22.37%) patients — due to a fall
from a height, in the remaining 23 (30.26%) patients - by
a home accident.

All patients were divided into two groups during treat-
ment. Group Iincluded 47 (61.84%) patients for whom the
fixation method was changed from the external fixation to
the internal one (with an intramedullary nail or a plate).
Patients for whom the final treatment of an open fracture
was carried out in an external fixation device (EFD) of the
AO type or using the Ilizarov apparatus without changing
the fixation method were included in group II, which
consisted of 29 (38.16%) patients.

RESULTS

The treatment approach for all patients included initial
surgical debridement (ISD) and fracture stabilization with
external fixation devices. The medical staff conducted a
second examination within 24-72 hours, if necessary. In
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all patients, wound healing occurred within 30 days (on
average 24 + 4.5 days). At the first stage, skin defects were
closed applying temporary methods: in 7 patients — with
an artificial skin; in 24 patients - with a VAC system;
further, autodermoplasty with a split flap was used in 14
cases, skin-fascial flaps were used in 19 cases, and free
microsurgical flaps were used in 3 cases.

When evaluating the treatment of patients in group I,
32 (68.09%) of them underwent a one-stage removal of an
external fixation device and osteosynthesis of fragments
during the first 7-10 days: with an intramedullary nail in
9 (28.13%) patients and a plate in 23 (71.87%) patients. In
3 (20.0%) patients, osteosynthesis was performed with an
intramedullary locking nail, in 12 (80.0%) patients — with
a plate. The decision to change the fixation method was
made taking into account two parameters:

1) clinical (primary wound healing, no necrosis and signs
of inflammation);

2) laboratory (WBCs, ESR, CRP, and IL-6).

The dynamics of laboratory blood parameters were studied

on the first day of injury, before and after the repeated ex-

amination, as well as before changing the fixation method.

In the course of treatment of patients of group I, specific
complications were observed. In 4 (8.51%) patients, there
was early suppuration in the fracture area after osteo-
synthesis with a plate. To stabilize the position, surgical
interventions were performed to eliminate the focus of
infection and to preserve the internal fixation device
if possible. As a result of treatment, 3 (6.38%) patients
showed elimination of the source of inflammation and
subsequent fracture consolidation; one (2.13%) patient
was diagnosed with chronic osteomyelitis. The therapy of
chronic infection was conducted along with the fracture
treatment with the external fixation device. In addition, re-
peated surgical interventions were performed to eliminate
the source of infection, and repeated necrsequestrectomies
were performed. The soft tissue defect was treated with the
VAC system. Antibiotic therapy was prescribed taking into
account intraoperative inoculation.

As a result of the treatment, it was possible to stop the
infection and to heal the tibia. As a result, a pseudarthrosis
of the tibia was formed in 5 (10.64%) patients: in 2 patients
— after osteosynthesis with a plate; in 3 patients — after
osteosynthesis with an intramedullary nail.

All patients underwent repeated surgical interventions
to heal the fracture which made it possible to observe the
consolidation of the fracture on X-ray images within 8-24
months.

After 1 year, final indicators were assessed in group I
according to a modified Neer-Grantham-Shelton 100-point
scale of anatomical and functional results of treating long
bone fractures. Good results were observed in 27 (57.45%)
patients, satisfactory — in 14 (29.79%) patients, unsatis-
factory - in 6 (12.77%) patients. The average shortening
of the affected limb was 1.42 cm; average extension and
flexion in the knee joint were 167.5 degrees and 95 degrees,
respectively; average dorsal extension and plantar flexion
of the ankle were fixed at 110 degrees and 80 degrees,
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respectively. The average score according to the AOFAS
was 86.5 = 5.9 points.

After 5 years, 6 patients discontinued participation
in the study, so the results were assessed for 41 people.
According to the Neer-Grantham-Shelton scale, good
dynamics was observed in 30 (73.17%) patients, satis-
factory — in 9 (21.95%) patients, unsatisfactory — in 2
(4.88%) patients. The average shortening of the affected
limb was 1.42 cm; the average extension and flexion
in the knee joint were 177.5 degrees and 60 degrees,
respectively; average dorsal extension and plantar flex-
ion in the ankle joint were 122 degrees and 75 degrees,
respectively. The average score according to the AOFAS
was 92.5 = 5.3 points.

Evaluation of the survey data according to the HRQoL
scale showed statistically significantly reduced results of
the quality of life in age groups. The average pain intensi-
ty according to the visual analogue scale (VAS) was 2.8;
the average score of patient satisfaction with the surgical
effect was 9.2 points; overall satisfaction with treatment
was 8.6 points; the average score of deterioration in daily
and sports activity was 4.0 and 4.8 points, respectively.

The final treatment of patients in group II was carried
out in an external fixation device: 25 (86.21%) patients
- in rod devices, 4 (13.79%) patients — in an Ilizarov
apparatus. In 3 (10.34%) patients of this group who had
open fractures of type IIIC, amputation of the lower limb
at the lower third of the thigh was performed. Acute
suppuration was registered in 6 (20.69%) patients, which
was followed by the development of chronic osteomyeli-
tis (noted in one (3.45%) patient). Its treatment included
repeated surgical interventions in order to eliminate
inflammation in the bone tissue, as well as antibiotic
therapy taking into account seeding tissue samples taken
during the operation. The effect of the measures taken
was observed when the fracture was fused and there
was no inflammatory process in the projection of the
lower leg bones.

In 7 (24.14%) patients, nonunion of the lower leg bones
was observed. During the treatment of 4 (66.67%) patients,
we achieved the complete union of the fragments and elim-
ination of the inflammatory process; 2 (33.33%) patients
were diagnosed with chronic osteomyelitis, which was
confirmed radiographically and clinically. These patients,
like the previous ones, who had an infection, underwent
surgical treatment to remove the foci of the infectious
process, fracture treatment with an external fixation de-
vice, antibiotic therapy and treatment of soft tissue defects
using VAC systems. Elimination of chronic osteomyelitis
and registration of complete fusion were observed within
1 year and 1.5 years after the start of therapy.

In group II, the final indicators were assessed after 1 year
according to a modified Neer-Grantham-Shelton100-point
scale of anatomical and functional results of treating frac-
tures of long bones. Thus, good dynamics was observed in
9 (31.03%) patients, satisfactory - in 8 (27.59%) patients,
unsatisfactory - in 12 (41.38%) patients (p = 0.012 in
comparison with group I). The average shortening of the

affected limb was 1.67 cm; average extension and flexion
in the knee joint were 172.3 degrees and 100 degrees,
respectively; average dorsal extension and plantar flexion
of the ankle were fixed at 110 degrees and 80 degrees,
respectively. The average score according to the AOFAS
was 79.8 £ 6.5 points.

After 5 years, the results were assessed in 27 patients, 2 of
them refused to take part in further research. As a result,
good results according to the Neer-Grantham-Shelton
scale were noted in 8 (29.63%) patients, satisfactory —in 9
(33.33%) patients, unsatisfactory scores were noted in 10
(37.04%) patients (p <0.0001 in comparison with group I).
The average shortening of the affected limb was 1.67 cm;
average extension and flexion in the knee joint were 175.3
degrees and 70 degrees, respectively; average dorsal exten-
sion and plantar flexion of the ankle were at 100 degrees
and 85 degrees, respectively. The average score according
to the AOFAS was 82.1 + 5.9 points.

The evaluated results of the questionnaire survey ac-
cording to the HRQoL scale in age groups also showed
statistically significant underrating of the quality of life.
The average pain intensity according to the visual ana-
logue scale (VAS) was 2.6; the average score of patient
satisfaction with the surgical effect was 8.5 points; overall
satisfaction with treatment was 8.4 points. The average
score of deterioration in daily and sports activity was 3.8
and 4.2 points, respectively.

When analyzing the long-term results of treating type III
open fractures of the lower leg bones according to the Gus-
tilo-Andersen classification, the number of good indicators
in group I increased by 15.72%, and in group II - by 2.3%.
The number of unsatisfactory results in group I decreased
by 7.89%, and in group II - by 4.34% (p < 0.01).

A significant inverse correlation (p < 0.01) was ob-
served between the intensity of pain and all subgroups
of the SF-36 (r = -0,428 — -0,757), AOFAS, VAS scores,
especially in terms of life satisfaction, deterioration in
daily, work and sports activity. Additionally, there was a
positive correlation between the level of dorsal extension
in the ankle joint and subgroups of the SF-36 general
health scale (r = 0.358; p = 0.035). The SF-36 also shows
an inverse correlation between total treatment time and
patient satisfaction with the result (r = 0,358; p = 0,003),
limb functioning (r = -0,344; p = 0,04), mental health
problems (r = -0,339; p = 0,032).

Thus, treating patients with type III open fractures of
the lower leg bones according to the Gustilo-Andersen
classification by changing the fixation method from ex-
ternal fixation to internal one leads to significantly better
results than the use of osteosynthesis with external fixation
devices.

DISCUSSION

Today, the treatment of patients with open fractures of
the lower leg bones is a relevant issue for an orthopedic
traumatologist. In their practice, fractures of the lower
leg bones are common - from 23 to 35.5% of all injuries
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of the musculoskeletal system. The authors would like to
emphasize that open injuries of the lower leg bones usually
dominate (65.3-77.8%) among open injuries of the bones
of the skeleton [5].

Currently, the main feature in treating open fractures
of the lower leg bones is a relatively high percentage of
cases of non-union - 25% cases of the total number of
unsatisfactory treatment outcomes. At the same time, the
proportion of patients with fractures and post-traumatic
defects of the leg bones complicated by osteomyelitis
reaches 30%.

These complications remain relevant for several decades,
which also indicates the high importance of studying the
issue associated with open fractures of the lower leg bones
in the current conditions. The reasons for the unsatisfactory
results of treating patients with open injuries of the lower
leg bones are: lack of consensus among traumatologists
regarding the choice of optimal treatment approach for
patients, taking into account the severity of the open in-
jury; insufficiently thorough primary surgical treatment
of wounds; limited use of drainage and soft tissue plastic
closure techniques [6].

When treating all patients with open fractures, we ad-
hered to a consistent approach with regard to this matter.
At the initial stage (when the patient was admitted to us),
initial surgical debridement and stabilization of a fracture
with an external fixation device were performed in order
to create optimal conditions for wound healing and frac-
ture union.

Initial surgical debridement includes radical debride-
ment of a wound, intraoperative irrigation of a wound and
its closure. This set of measures is always used to prevent
infection after severe trauma to a limb [7].

Moreover, we believe that additional surgical treatment
plays an important role in the further assessment of tissue
viability. On day 2-4 our patients (83% of the total number
of patients) were re-examined to assess the quality of initial
surgical debridement, which was carried out primarily in
other hospitals. We actively used the VAC system (in 86% of
cases) for temporary wound closure. This method promotes
effective alignment of the wound edges, reduces edema,
forms granulation tissue and improves blood supply, as well
as ensures the evacuation of separated and infected wound
material. Such measures ensure rapid wound healing and
subsequently allow the use of flaps for the final closure of
soft tissue defects. It should be noted that the final closure
of wounds is recommended no later than in 3 weeks.

Stable fixation of the fracture is a necessary step in treat-
ing patients with open fractures of the lower leg bones.
In this regard, the method of controlled transosseous
osteosynthesis, the founder of which is Academician G.A.
Ilizarov, is the “gold standard”. This method is indispensable
as a means of temporary fixation of fractures of the lower
leg long bones in patients with polytrauma and with the
development of compartment syndrome [8].

Some authors consider the use of an external fixation
device as the most biologically justified method of skele-
tal stabilization which helps to maintain blood supply to
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the soft tissues of the lower leg [9]. The advantages of this

method are the relative speed and ease of use, access to soft

tissues during their further reconstruction.

It should be emphasized that when an external fix-
ation device is used for a long period there are often
inflammation of the soft tissues around the pins and
nails, neurotrophic disorders in the lower leg and foot,
lymphostasis, and persistent contractures of nearby joints
develop. The external fixation devices require constant
medical supervision and patient care. In addition, their
use significantly reduces the patient’s quality of life.
Therefore, many authors consider the optimal solution
to replace the external fixation device with the internal
one after wound healing to adapt the fragments, as well
as to improve the functional and social rehabilitation of
patients [7, 9].

In this regard, the OTC KRCH successfully used a two-
stage approach of operative fixation of bone fragments in
case of lower leg open injuries. To improve the results of
treatment, we removed the external fixation device and
changed the osteosynthesis method in 61.84% of patients.
The operation to change the method was carried out only
if: the patients did not have deep purulent complications
and showed normalization of body temperature; there
were no laboratory signs of inflammation (WBCs, ESR,
CRP, and IL-6).

Changing the fixation method from the external to
the internal one made it possible to adapt the fragments,
perform bone grafting, and ensure stable osteosynthesis
of the fracture.

When evaluating the results of treating patients with
open fractures of the lower leg bones within 1 year and
5 years after the injury, we took into account complica-
tions that arose in the late period. The evaluation of the
treatment method’s effectiveness was based on clinical
data, X-ray images, as well as information on the degree
of impairment of the static and dynamic functions of the
limb. The following signs were noted in patients for whom
the fixation method was changed from external to internal
after 1 year and after 5 years:

1) reducing the risk of developing pyoinflammatory
complications by 65% (OR, = 0.35 (95% CI: 0.07-1.7;
p=0.127));

2) there is no rotational instability of bone fragments;

3) there is no delayed consolidation and development of
false joints;

4) the physiological axis of the injured limb is restored;

5) itis possible to refuse to use an external fixation device.

When analyzing the intensity of the pain syndrome after 5

years according to the VAS scale in both groups, patients

note relatively minor pain and relative satisfaction with sur-
gical and general treatment. Despite this fact, professional
and sports activity was significantly weaker throughout
the subsequent life of most patients. Every aspect of their
quality of life was underrated according to the 36-Item

Short Form Survey (SF-36) - physical limitations and

psychological problems became the main reasons that led

to this fact. The overall duration of treatment correlates
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with low patient satisfaction and an increase in the level
of physical limitation, which leads to further problems,
including psychological ones. Such an indicator as the
intensity of pain became the main factor that negatively
correlated with the patients’” quality of life.

Patients of both groups (more in group II) showed slight
limitations in the range of motion in the knee and ankle
joints. Limited dorsal extension of the ankle joint negatively
correlates with the general health condition, as shown in
the SF-36. Low scores according to the American Orthope-
dic Foot and Ankle Score (AOFAS) indicate limited motion
in the ankle joint. Additionally, the AOFAS correlates with
patient satisfaction with the result, deterioration in their
daily life, including professional and sports activity. This
emphasizes the importance of restoring the ankle joint for
the person’s daily active participation in social activities.

Moreover, the limitation of foot extension is further
correlated with the limitation of activity in daily life and
general health, as seen in the SF-36. These results prove
that bone union in combination with successful soft tissue
closure of the nonunion site should be the primary goal of
treatment in such patients, despite the duration of therapy
and the additional number of surgical interventions. More-
over, the limitation of movement in the ankle joint, which
may arise as a possible result of prolonged immobilization
or the formation of scar tissue, should be taken into account
during the rehabilitation period.

In our patients, the average amplitude of extension in the
ankle joint was > 75 degrees in group I and > 80 degrees
in group II after five years. At the same time, there is a
significant limitation of movement in everyday life, for
example, when walking on an uneven surface and going
up/downstairs.

CONCLUSIONS

1. Treating patients with high-energy injuries of the lower
leg bones is a long-term process and leads to a high
percentage of unsatisfactory results. In this regard, it is
important to apply an integrated approach, minimize
risks to the patient’s health and study the verified opinion
of specialists, taking into account all factors to achieve
an optimal therapeutic and surgical effect.

2. For the successful treatment of open fractures of the
lower leg bones, an adequate initial assessment of the
injury and readiness for multistage processes regarding
the implementation of a whole complex of procedures
are required: initial surgical debridement, fracture
stabilization with an external fixation device, and, if
necessary, the use of “second look” and timely closure
of skin defects. Changing the fixation method from the
external to the internal one will help improve patient
treatment results. The main evaluative characteristics
are such indicators as uncomplicated wound healing
combined with the absence of laboratory and clinical
signs of inflammation.

3. Despite the long period of rehabilitation of patients, we
did not notice a significant improvement in the quality of

their life. According to the evaluated SF-36, AOFAS, VAS
scores, the patients experienced the greatest discomfort
due to pain, decreased limb functioning, inability to
return to their previous work and usual lifestyle. These
observations were carried out in a group of patients with
significant soft tissue trauma, for whom it was impossible
to change the treatment method by replacing the external
fixation with the internal one.

4. The urgent need to continue research in this field and find
rational solutions is due to the factors described in this
article. The problem of patients diagnosed with an open
fracture of the lower leg bones has not been resolved
yet and is far from obtaining more favorable outcomes.
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ABSTRACT

The aim: The study aimed to assess prevalence levels of stress among undergraduate college of nursing students at university of Sulaimani, Kurdistan Region/Iraq.
Materials and methods: A total of 60 nursing students were selected from college of nursing Sulaimani University by convenience sampling used in their cross-sectional study.
The perceived stress scale (PSS-10), and socio-demographic characteristics included in the self-reported questionnaire. The period of data collection started from October 25®,
2021 to November 25™, 2021. The data analysis performed by using SPSS version 25. Ethical approval was considered.

Results: The results of this study showed that the overall prevalence rate of stress was determined as 53.3 % of students at moderate level which was more prevalent among fresh
man students within age 18-19 years old 93.4 %, while low level of stress observed among senior students within age 20-21 year old (25%) (p<0.01). The other socio-demographic
factors were not associated with levels of stress. The finding indicated that 40% of the students were infected with covid-19 in last period while the pandemic is still ongoing.
Conclusions: nursing students were experienced moderate to low level of stress regarding covid-19 pandemic regardless of socio-demographic characteristic, only age factor

significantly associated with the variance of stress.

KEY WORDS: Stress, covid-19, nursing students

INTRODUCTION

The covid-19 pandemic has separated across the world 1],
and has had a key impact on people lives [2]. The covid-19
this disease represents a unique global challenge because of
its contagiousness and the severity of respiratory infections
it can causes, sometime lethal [3] along with it a consider-
able degree of psychological distress, specially, not only the
danger of contagion but also various changes in habits due
measures of self-isolation and social distancing [4-5]. The
distress occurs when person’s ability to cope with stressors
is insufficiently in knowledge regarding control and inad-
equate treatment measures which effecting people’s daily
lives physically and psychologically and such challenges
can rise stress [6]. Stress viewed as a condition in which the
human system responds to changes in its normal balance as
result from changes in the environments that is perceived
as challenge, threat or danger [7]. The transactional the-
ory of stress assumes that stress is a relationship between
the person and the environment that is appraised by the
person as taxing or exceeding his/her resources and end
angering their wellbeing [8]. Moreover, a cognitive eval-
uation of the significance of the event or occurrence, the
event precipitates response, on the part of the individual
and the responses is influenced by one’s perception of the
event and the appraisal positive or negative transition and
changes can be sources of stress [7-8]. Stress has different
types that might people experience which includes acute
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stress, chronic stress, episodic acute stress and eustress
[9]. Stress often play an important role in precipitating
physical and mental health problems in those who are
predisposed, thus awareness of stressors and interventions
helpful for suffering people to cope with stress itself [10].
These awareness and understanding the covid-19 disease
in the context of mental health is the responsibility of the
mental health professionals towards people. However
Zhang [11] reported that the prevalence of depression, anx-
iety and stress related symptoms being 50.7%, 44.7% and
73.4% respectively, among medical team during out break
period of covid-19 pandemic. College of nursing students
experienced stress, intermittently in difficult times mainly
due to perceived stress in turn as it is associated with virus
transmission practically during practical training in vari-
ous field of nursing in hospitals and considered as front line
contact with patients in the line with presented evidence
and to provide further richness to existing frame works
of covid-19 disease on protective for mental health and
assessment is the first step in mental health management,
thus present study concern to assessing the levels of stress
and the role of variables in contributing college of nursing
student’s stress at Sulaimani University in Kurdistan region
ofIraq. To the best of author knowledge no previous study
has investigated the prevalence levels of stress among
such population that is nursing undergraduate students
in Sulaimani city in Kurdistan Region of Iraq. Therefore
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this study is important to identify vulnerability of student
to stress, and protective measure could be taken, hence to
limit negative psychological outcome among such group
of students.

THE AIM

The study aimed to assess prevalence levels of stress among
undergraduate college of nursing students at university of
Sulaimani, Kurdistan Region/Iraq.

MATERIALS AND METHODS
STUDY DESIGN AND SETTING

Quantitative, cross-sectional design was carried out in
college of nursing at Sulaimani University/Ministry of
Higher Education and Scientific Research in Kurdistan
Region/Iraq. The period of data collection started from
October 25", 2021 till November 25%, 2021.

SAMPLE SIZE ESTIMATION

The G-power correlation model was used for estimating
the sample size with a 95% confidence interval (CI) with
medium effect of 0.5-0.8 power and level of significance
p-value of 0.05. The total sample was calculated to be 60
undergraduate students in college of nursing.

THE STUDY SAMPLE

Non-probability, convenience sampling technique was
used to select 60 students were recruited from the college
of nursing. The inclusion criteria for sample selection
was the students agree to participate in this study, of both
genders and about 15 students chosen in year first, second,
third and fourth stage. The students who not interested to
participate in this study were excluded.

THE STUDY INSTRUMENT

A self-reported questionnaire was constructed as an in-
strumental tool for data collection. it consisted of three
parts. The first part includes student’s socio demographic
characteristics. The second part related to the student’s
infected or not of covid-19 disease. The third part was the
perceived stress scale (pss-10). It is 10-items self-report
standardized instruments measuring the degree to which
situation in one’s life are appraised as stressful. Each item
scored on a 5-point Likert scale (never=0, almost never=1,
sometime=2, fairly often=3, very often=4). The total score
is obtained by summing all items and the higher the score
the grater the perceived stress. The score are obtained by
reversing responses to the items 4, 5, 7 and 8, the scor-
ing ranging from 0-60. The guidelines scores ranging
were from 0-19 considered low stress, 20-39 considered
moderate, and the score from 40-60 considered high per-
ceived stress. The questionnaire was translated to Kurdish
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language through forward-backward procedure. The face
validity of the questionnaire was determined through a
panel of five experts, and reliability was determined by
the computation of the interclass coeflicient correlation by
application of statistical package for social science program
(SPSS-version 25), the result was 0.91 such estimation
means the questionnaire be reliable.

PROCEDURE OF DATA COLLECTION

The administration of the questionnaire takes between 25
to 30 mints to complete. The self-reported technique of
data collection includes close-ended items. The students
asked to answer each item by writing on the questionnaire
without mention personal name.

STATISTICAL ANALYSIS

The statistical data analyses were performed by using sta-
tistical package for social science software version 25. De-
scriptive statistics includes frequency and percentage and the
inferential statistics includes chi-square x?, fisher exact test
are used to determine the significant relationship of socio
demographic data with the level of stress among sample.

RESULTS

A total of 60 undergraduate nursing students participate in
this study. Table I showed the student’s socio demographic
characteristics.

The result in this table revealed that the student’s age
ranged from 18 to 26 years, the majority of them was single
(91.7%) with sufficient economic status (63.3%) and about
two third of them 60% living in dormitory during data
collection. The result of the present, table (II) indicated
that more than one third of the students (40%) infected
with covid-19 during the past year.

According to the severity of stress among the students,
the results in table II showed that slightly more than half
of student (53.3%) had a moderate level of stress, 45% low
levels, and very little proportion of the students (1.7%)
had sever level of stress. Table III showed the association
between socio demographic variables with severity levels
of stress, the results revealed that there are no statistical
significant relationship (p>0.05) between levels of stress
with genders (p=0.336), marital status (p=0.887), economic
status (p=0.347), residency areas (p=0.957), infection of
covid-19 (p=0.769), while the age factor had a significant
relationship with levels of stress (p>0.01).

Moreover, table IV indicated that moderate level of stress
was more prevalent among nursing students 23.4% with-
in age group 18-19 years compared to 11.7% of students
within age 20-21 years, 18.4% of them within age group
22-23 years and 0% of students in age group 24-25 years,
furthermore the result of this table showed that low level of
stress was more prevalent among nursing students within
age 20-21 years compared to other groups of students
(Fisher exact test 0.025, p-value 0.01).
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Table I. student’s socio-demographic characteristics

Table IL. Distribution of the stress according to stress levels

Characteristics F % Stress level F %
18-19 years 18 30 Low 27 45.0
Ade 20-21 years 23 383 Moderate 32 533
9 22-23 years 17 28.2 Sever 1 1.7
24-25 years 2 34 Total 60 100.0
Female 30 %50
Gender 0 - . . T
Male 30 %50 Table I1l. Association between socio demographic characteristics with
Marital Married r\ggmled 555 981.37 stress level of students
ingle : Variables Fisher exacttest p-value  Sig
. SufﬁdenF 38 63.3 Age 0.025 0.01 S
Economic status Barely-sufficient 21 35.0
Insufficient 1 1.7 Gender 0.195 0.336 NS
Urban area 31 517 Marital status 1.000 0.883 NS
Residential area Suburban 26 433 economic status 0.797 0.347 NS
Rural 350 Residence 1.000 0957 NS
. Current home 24 40
Current residency Dormitory 36 60 Stage yea.r 0.663 0.520 NS
Infected with Yes 24 40 cov'i':jficgtedanw:ehmic 0.343 0764 NS
covid-19 No 36 60 VI&Z P
Total 60 1000 - significant

DISCUSSION

The result of this study showed that the overall prevalence
rate of stress levels was determined as 53.3% at moder-
ate level in most general sense, stress is a condition that
results when person-environment transaction lead the
person to perceive a discrepancy, whether read or not,
between the demands of situations and biological, psy-
chological or social resources of the person [12] moder-
ate level often encounter in something new or exciting,
dangerous and hazard situations and sometimes lead to
mental health problems of don't manage. This finding was
similar to other previous studies [13-15] who reported
that health professionals including nurses may be more
impacted consequences of the covid-19 pandemic in-
cluding psychological and physiological responses such
as anxiety, stress, depression, and fear particularly among
staff that were on the front line. This result on the line of
study carried out by [16] showed that health profession-
als (n=906) who participated in a survey head moderate
to severe depression and moderate to extremely severe

Table IV. Association between age groups with stress level

NS= non-significant

stress. Moreover the result of this study indicated that 40%
of the samples were infected by covid-19 disease during
last period. This finding suggested that nursing students
are also most vulnerable population group of covid-19
infection, and thus presence of stress may be attributed of
being infected or transferred to their family members and
other people. Machado et al supported the result of this
study and pointed that in previous meta-analysis study
showed that forty-three articles were reported the pres-
ence of symptoms or mental problems the covid-19 pan-
demic, especially the most vulnerable populations group
in elderly and health professionals [1]. Furthermore, the
results of the current study revealed that moderate level
of stress was significantly more prevalent among students
within age group 18-19 years (28.4%, p> 0.01) as this
group of students represented freshman students while
low level of stress more prevalent among students with
in age 20-21 years (25%) which may be represents scien-
tific nursing students, as compared to other age groups
(table IV). This finding was in agreement with some like

Stress levels

Age group Low Moderate Sever
% F % F %
18-19 4 6.7 14 23.4% 0 0%
20-21 15 25 7 11.7% 1 1.7%
22-23 6 10 11 18.3% 0 0%
24-25 2 33 0 0% 0 0%
Total 27 45% 32 53.3% 1.0 1.7%

Fisher exact test = 0.025, p-value 0.01, significant
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studies which reported that age consider independent
variable associated with the variance levels of stress [17-
18] furthermore, the result of this study showing that
there was no significant association with stress levels with
marital status, economic status, residential area, current
residency and state of infection with covid-19 [19]. This
result may be due to that covid-19 pandemic affected
students regardless of most of their Sociodemographic
characteristics, or the current finding may attributed to
methodology and small sample size which influences the
analysis of results; additionally their findings need further
investigation. However, the present study build first step
in management of covid-19 among nursing students while
the pandemic is still ongoing.

CONCLUSIONS

The results of the current study detected that almost
all college of nursing students were experienced mod-
erate to low levels of stress during covid-19 pandemic,
regardless of most of their socio demographic status,
only age factor significantly with the variance of stress.
The moderate level of stress more prevalent in freshman
students within age group 18-19 years while low level
of stress more prevalent among senior students within
age 20-21 years old. Moreover the results revealed that
tow-third of the students current of living in dormitory,
and slightly more than one-third of them were infected
with the covid-19 disease in the last period; while the
pandemic is still ongoing.

RECOMMENDATION

This study recommended that mental health clinic should
be established in the college for interventions and reduces
psychological problems among students. And psycho edu-
cation programs should be implemented to the nursing stu-
dents to reduce stress and to change lifestyle, furthermore
applying further protective measures including masks,
gloves, avoiding crowded places particularly in dormitory
and to be vaccinated against covid-19. The nursing students
are in the front line and need to be psychological and social
supported. Moreover encourage further epidemiological
studies targeting mental health problem including stress
among university students.
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ABSTRACT

The aim: To elaborate prognostic criteria to assess the risk of excessive body weight development among schoolchildren on the basis of hereditary and behavioral predictors.
Materials and methods: 90 parents of school age children were interviewed by means of the social study method.

Results: Hereditary status (1 and 2 congeniality degree to type 2 diabetes mellitus, arterial hypertension, excessive body weight, cases of myocardial infarction and/or stroke
available among relatives) and behavioral characteristics (peculiarities of diet and physical activity of a child) were studied among school age children. The risks promoting
development of an excessive body weight under conditions of hereditary and behavioral factors were assessed. The prognostic matrix elaborated enables to predict development
of an excessive body weight of a child under a comprehensive effect of unfavorable hereditary and behavioral characteristics with a high accuracy (AUC=0,88, Std. Dev. = 0,0451).
Conclusions: The method elaborated enables to find children with the risk of an excessive body weight development and introduce individualized prophylaxis measures in
order to prevent development of obesity and diseases associated with an excessive body weight.

KEY WORDS: children, excessive body weight, risk factors, prognostication

INTRODUCTION

Nowadays assessment of factors, variable by their nature
and origin, influencing upon health, and prognostication
of development of diseases among population have be-
come more significant within the system of public health
care. Obesity in childhood has an irreversible effect on
the human health, causes unfavorable medical, social
and economic consequences [1-3]. Important mea-
sures in order to solve this issue include investigation
of hereditary risk factors promoting development of an
excessive body weight among children and unfavorable
behavioral family characteristics, organization of their
registration and prevention applying health-improving
technologies [4]. In order to assess hereditary and unfa-
vorable behavioral risk factors promoting development
of an excessive body weight and obesity among children
within the frame of introducing medical-social monitor-
ing of obesity among schoolchildren, anamnestic survey
of parents is elaborated and introduced into health care
institutions included into the program of preventive
examinations of children.

THE AIM

The aim - elaborate prognostic criteria to assess the risk of
excessive body weight development among schoolchildren
on the basis of hereditary and behavioral predictors.
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MATERIALS AND METHODS
The study was conducted among 90 respondents, parents of
children who were consulted by a district pediatrician with the
purpose to undergo annual preventive medical examination of
their children. Heredity, dietary anamnesis and peculiarities of
physical activity of children were studied by means of the social
study method - the survey of questionnaire — substantiated
on the basis of the Clinical Practice Guideline developed by
the European Society of Endocrinology «Pediatric Obesity —
Assessment, Treatment and Prevention», Styne Dennis M. et
al, [5] and the results of the WHO collaborative cross-national
study «Health behaviour in school-aged children (HBSC)
study», Inchley Jo [6]. The questionnaire was simple to use. It
did not take much time to fill it in. The survey was conducted
during preliminary consulting when parents wrote an informed
consent concerning medical examination of their children.

The questionnaires obtained were sorted out into two groups:
I group - 75 questionnaires from the parents whose children
had an excessive body weight (body mass index within 85-97
percentiles for a corresponding age and sex) and obesity (body
mass index more than 97 percentiles for a corresponding age
and sex), II group - 15 questionnaires from the parents whose
children had normal body weight (body mass index within
5-85 percentiles for a corresponding age and sex).

Statistical significance of value differences between the groups
of comparison was determined by means of Fisher transforma-
tion p_ applying the computer program Statictica 10 StatSoft.
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Fig. 1.ROC-curve to predict de-
velopment of an excessive body
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Table I. Risk factors promoting development of an excessive body weight among schoolchildren

h L. Groups of observation OR;
aracteristics e L% P, 95% Cl

Compromised heredity with T2D 46,7 13,3 0,002 1 46_;1 5
Compromised heredity with AH 373 13,3 0,017 45

p y ’ ’ ! 0,97-21,5
) A 28;

Compromised heredity with MI/S 26,7 13,3 > 0,05

0,6-13,2

Relatives of 1 and 2 degree of relationship with EBW/O 81,3 26,7 <0,001 4 ;E; 3

Intake of chips, fast food, sweet drinks more than 3-4 times a week 88,0 66,7 0,032 1 021—71;3 5
. 7.4;

Intake of vegetable less than twice a week 34,7 6,7 0,004 10-59.7
. . 51;

Intake of fruits less than twice a week 26,7 6,7 0,024 0,6-413
. 44;

Intake of meat products less than twice a week 24,0 6,7 0,039

0,5-34,0
Intake of fish products less than twice a week 56,0 26,7 0,016 35

1,02-12,0
e . . 3,25;

Sitting at an electronic appliance over 3 hours every day 333 13,3 0,045 07-155
. - 4,3;

Physical activity less than 0,5 hours a day 86,7 60,0 0,014 13-148

Confidence intervals for these values assumed as 95% were
calculated with boundary risk of error less than 5% (p<0,05).
Probability of development of an excessive body weight of a
child under conditions of anamnestic aggravation and unfa-
vorable behavioral characteristics was assessed according to
the odds ratio indices [7].

Prognostic matrices were developed by Bayes’ method by
mans of normalizing intensive indicators and calculation of in-

tegrated indices. Normalized intensive indicator was calculated
according to the formula: N = /I, where f - sign frequency and/
or characteristic frequency in the group of comparison (inten-
sive indicator, %), F - normalization index (sign frequencyand/
or characteristic frequency according to the results of the study
in both groups, %). Integrated index was calculated according
to the formula: I = N*OR, N - normalized intensive indicator,
OR - odds ratio. The prognostic table included the signs with
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Table II. Prognostic matrix for a comprehensive assessment of risk promoting development of an excessive body weight among schoolchildren

Characteristics

Normalized

intensive indicator L aeta.

Index for
normalization

| 1 min. max.
Compromised heredity with T2D 40,7 1,15 0,33 2,2 7,7
Compromised heredity with AH 33,0 1,13 04 1,8 52
Relatives of 1 and 2 degree of relationship with EBW/O 71,4 1,14 0,37 57 17,4
Intake of chips, fast food, sweet drinks more than 3-4 times a 835 r 08 30 41
week
Intake of vegetable less than twice a week 29,7 1,2 0,2 1,5 89
Intake of fish products less than twice a week 50,5 1,1 0,5 1,8 3,9
Physical activity less than 0,5 hours a day 81,3 1,1 0,7 3,0 4,7
Calculated index of risk: minimal and maximal 19 51,9

significant odds ratio indices which were determined by 95%
odds ratio values. Prognostic value of the effect of hereditary
aggravation and unfavorable behavior promoting development
of an excessive body weight in children was assessed by the
AUC balanced accuracy with interpretation of the result ob-
tained by the AUC expert interval scale (Winham et al., 2010,
Swets, 1988).

RESULTS

Investigation of hereditary characteristics demonstrated that
75 (83,3%) children had compromised anamnesis concerning
development of an excessive body weight — relatives of 1 and
2 degree of relationship with type 2 diabetes mellitus (T2D),
arterial hypertension (AH), an excessive body weight and/or
obesity (EBW/O), cases of myocardial infarction and/or stroke
(MI/S). At the moment of conducting the survey 15 children
did not have compromised family anamnesis. The majority of
them (66,7%) had normal body mass index for their age and
sex. Occurrence of unfavorable hereditary and behavioral
characteristics found concerning development of an excessive
body weight and risks promoting it are presented in Table L.

Hereditary compromised myocardial infarction and/or
stroke were excluded from a comprehensive assessment of
risks promoting development of an excessive body weight of
schoolchildren among biological characteristics essential for
the construction of a prognostic matrix. Among behavioral
factors we have chosen characteristics possessing a reliable
probability and value concerning development of an excessive
body weight of a child: excessive intake of chips, fast food, and
sweet drinks, insufficient intake of fish and vegetables, low
physical activity. The prognostic matrix including hereditary
and behavioral risk factors promoting development of an
excessive body weight and/or obesity among schoolchildren
is presented in Table II.

The matrix includes all the biological and behavioral risk
factors chosen for prognostication with the values of cal-
culated indices, that is, indices to perform normalization,
normalized intensive indicators and integrated indices. The
range of the risk values by a complex of factors was determined
according to the integral indices.
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Thus, the value of a minimal risk promoting development of an
excessive body weight of a pupil is the sum of minimal integrated
indices: 2,2 + 1,8 + 5,7 + 3,0 + 1,5+ 1,8 + 3,0 = 19. The maximal
value of the prognostic risk is 51,9. The range of risk (19-51,9) was
determined on the basis of the prognostic matrix (19-51,9), which
enabled to identify the interval values: low risk (19-29,9), average
risk (30-40,9), high risk (41-51,9). The quality of the prognostic
assessment was checked by means of ROC-curve (Fig 1.).

Sensitivity of risk assessment of an excessive body weight
among schoolchildren under conditions of integrated index
of a combined unfavorable effect of hereditary and behavioral
risk factors more than 30,0 is 82,9%, specificity - 77,8%. The
square under the curve 0,88 (Std. Dev. AUC = 0,0451) is
indicative of a high quality of the prognostication method.

DISCUSSION

Our results obtained coincide with the results of other modern
researches which confirm that child’s physical activity depends on
a complicated relationship of the genetic background with family
behavioral and dietary stereotypes, environmental factors, as well
as exposition and intensity of a comprehensive unfavorable effect
of these factors on the child’s organism [8, 9].

According to our data hereditary susceptibility to the develop-
ment of an excessive body weight of a child is of the greatest value
among biological factors (odds ratio = 15,3; 95%CI: 4,3-54,3).
The international study on pediatric obesity, the lifestyle and envi-
ronment (Lifestyle and the Environment - ISCOLE) determined
that in the families where parents have an excessive body weight
a percentage of children with an excessive weight is 84,1%. The
scientists recommend learning the family status while following
the state of health and development of a child [10].

In the process of family socialization a child assimilates a
certain lifestyle including an unfavorable one consisting of
unhealthy diet and low physical activity, which results in the
development of an excessive body weight [11, 12]. The intake
of chips, fast food and sweet drinks more than 3-4 times a week
were found to be the most common behavioral factors. The
percentage of such children was 83,5%. Fast food is confirmed
to be characterized by low dietary value, very high content of
fats and saturated fatty acids, which excess in the diet results in
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increasing the body weight. Sugar intake increases energy but
decreases dietary value of food.

Physical activity increases energy loss. Excessive food and
sedentary lifestyle promote development of an excessive body
weight considerably. Sedentary life is associated with longer time
passed away in front of electronic appliances (T'V sets, computers,
video game devices etc.), reduced time when a child is outdoors
or goes in for sport [13]. In our study the percentage of children
with sedentary lifestyle was 81,3% (their physical activity was less
than 0,5 hour a day). Practically every third child (29,7%) was
sitting in front of the computer and/or TV set over 3 hoursa day.

The introduced anamnestic questionnaire within the frame
of the program of medical-social monitoring of obesity among
schoolchildren on the level of our multidisciplinary health care
institution in the future will allow longitudinal observation of
the results of medical practice in this area. Detection of obesity
predictors among children will promote timely organization
of measures on prevention, formation of parents’ approval of a
well-balanced diet of their children, and changing family stereo-
type to a healthy lifestyle.

CONCLUSIONS

The elaborated technique to predict development of an exces-
sive body weight of children allows a general practitioner who
gives primary medical aid by means of a simple method to find
children with different degree of risk promoting development of
obesity and/or an excessive body weight. Individual prognosti-
cation can be used as a screening test during annual preventive
medical examinations of children receiving a substantiated prog-
nosis of an excessive body weight development. By means of the
individual prognostication individualized prophylaxis measures
can be developed concerning prevention of obesity development
and other diseases associated with an excessive body weight.
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ABSTRACT

The aim: The purpose of this study was to examine the efficacy of cefotaxime before and after skin incision in avoiding post-operative infection complications in caesarean
section women, also evaluation the efficacy of cefotaxime in reducing post-caesarean section complications.

Materials and methods: We conducted 150 women who undergoing caesarean section in the Obstetrics & Gynecological Department, Babylon government from January, 2021
to March, 2021.The caesarean operations were done by using standard protocols. Each patient was examined daily and post-operative infectious. Women were randomly divided
into three groups; each group contains 50 women; Group 1: (control) given normal saline 12 hr. before and after skin incision. Group 2 (pre-operation antibiotic): given single
dose of cefotaxime 1 g intravenously 12 hr. before skin incision, and Group 3 (post-operation antibiotic): given single dose of cefotaxime 1 g intravenously 12 hr after operation.
Results: The outcome measures were post-operative febrile morbidity, healing period and urinary tract infections, in addition to socioeconomic state of each woman.
Conclusions: cefotaxime pre-cesarean section could ameliorate post-operative problems such as infection of surgical wound, febrile, and urinary tract infections.

KEY WORDS: cefotaxime, cesarean section, wound infection, surgical site infection, and post-operative febrile

INTRODUCTION

Cesarean section SCs (laparotomy) is surgery to deliver
a baby. The baby is taken out through the mother’s abdo-
men, the first cesarean documented occurred in 1020 AD
[1]. SCs are planned and sometime occur when there are
unexpected delivery problems [2]. SCs were done when
there are some reasons include health mother problems,
multiple fetuses, abnormal size or position of the fetus, fetus
health problem, and labor is not moving alone [3]. One
of major risk factor for postpartum infection is Cesarean
section. About 22% of live births in Western countries
were by cesarean section and as compare the women that
undergo cesarean section were 5-20 folds greater than
normal vaginal birth Women [4]. Complicationsoccur
after cesarean such asInfectionwhich consider as import-
ant factorfor maternal damage and may cause elongation
of hospitalization [5]. The procedure is relatively safe for
both the mother and the infant. Nonetheless, it is a large
operation with dangers. A C-section also takes longer
to recover from than a vaginal birth. It can increase the
chances of future pregnancies being challenging. Some
women may have difficulty later attempting a vaginal birth.
Despite this, many women are able to give birth vaginally
following a cesarean section (VBAC) [6]. Every year, about
18.5 million cesarean sections are conducted around the
world. Around 40% of countries have C-section rates of
less than 10%, 10% have C-section rates of between 10%
and 15%, and approximately 50% have C-section rates of
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greater than 15% [7]. Since 1985, the international medical
community has deemed a C-section rate of 10-15 percent
to be desirable. C-sections have been more common in
both developed and underdeveloped countries since then.
Infection of the wound (common) - redness, swelling,
growing discomfort, and drainage from the wound are all
possible complications after caesarean section [8]. Fever,
abdominal ache, irregular vaginal discharge, and excessive
vaginal bleeding are frequent symptoms of infection of
the uterine lining a lot of blood (uncommon). Deep vein
thrombosis (DVT) is a clotting of the blood vessels in
the legs (rare) a problem with your bladder or the tubes
connecting your kidneys and bladder (rare) [9]. The main
pregnancy hormones are estrogen and progesterone.
Estrogen it is generated in the ovaries in most cases. The
placenta also produces it throughout pregnancy to aid in
the maintenance of a healthy pregnancy. During pregnancy,
estrogen levels rise, allowing the uterus and placenta to
function properly as transport nutrients, support the devel-
oping infant, and enhance vascularization (the creation of
blood vessels) [10]. Estrogen is also thought to play a role
in the development and maturation of the fetus. Estrogen
levels rise gradually throughout pregnancy, peaking in
the third trimester. Some of the nausea associated with
pregnancy may be caused by the rapid increase in estro-
gen levels during the first trimester. It is important for the
development of milk ducts, which enlarges the breasts,
during the second trimester [11]. The state of fertilization
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and development for one or more babies within a woman’s
uterus is known as pregnancy. Pregnancy is defined as the
period of gestation that begins with the fertilization of an
egg and ends with the birth of a child. As in the case of
twins or triplets, a pregnancy might be many gestations.
Childbirth normally happens at 38 weeks after conception,
or around 40 weeks following the last normal menstrual
cycle [12]. Pregnancy is split into three trimesters, each
of which generally corresponds to a developmental stage.
During the first trimester, the chance of spontaneous
abortion (miscarriage) is higher, and it decreases in the
second and third trimesters. During the second trimester,
the fetus’ growth and development may be more easily
observed, but in the third trimester, a fetus is normally
viable (though it may require medical intervention) [13].
Antimicrobials are frequently prescribed prophylactically
in Obstetrics and Gynecology for pre and post-operative
procedures caesarean section or to treat ongoing infection
such as vaginitis, pelvic inflammatory, sexually transmitted
diseases and urinary tract infections [14]. The appropriate
use of antimicrobials in women of childbearing age is crit-
ical since it impacts both the women and their progeny.
Antibiotics used randomly may result in the emergence
of drug-resistant organisms [15]. The World Health Orga-
nization defines drug use as “the marketing, distribution,
prescription, and use of pharmaceuticals in society, with a
focus on the medical, social, and economic effects” A drug
use study is one that aims to quantify and qualitatively de-
scribe the use of a certain drug, including the drug’s class,
indications, duration of treatment, dosage, preceding or
concomitant therapies, and compliance [16]. Infections
at the surgical site are a typical side effect of obstetric and
gynecological treatments. Antimicrobial prophylaxis for
caesarean section has been found to reduce postoperative
morbidity, hospitalization costs, and length of stay. In the
above scenario, antimicrobial use is unavoidable, but it
should be limited. The proper administration of these treat-
ments can help to avoid post-partum infection in both the
mother and the baby, as well as lower the risk of unpleasant
drug reactions. The goal of this study was to see how anti-
microbials were used in 150 women who had a caesarean
section [17]. When compared to women who give birth
vaginally, women who have a caesarean section have a
higher risk of infection. These infections can be transmit-
ted by the urine, surgical incisions, or the womb lining
(endometritis). Infections can be dangerous, resulting in a
pelvic abscess or a blood infection, for example. They can,
on rare occasions, result in the death of a mother, especially
in low-resource circumstances. To prevent infection, good
surgical methods, as well as the use of skin antiseptics and
the administration of antibiotics prior to the caesarean
section, are essential [18]. Cefotaxime (CLAFORAN) is
a parenterally administered semisynthetic broad range
cephalosporin antibiotic. It's a prescription medication
that’s used to treat symptoms of Gonococcal Urethritis or
Cervicitis, Rectal Gonorrhea, bacterial infections, and as
surgical infection prevention. Cefotaxime can be taken
alone or in combination with other drugs [19]. Cefotaxime

belongs to the Cephalosporin, 3" Generation medication
class. Depending on the concentration and diluents used,
cefotaxime solutions range from very pale yellow to light
amber. Cefotaxime can cause serious side effects such as
hives, difficulty breathing, and swelling of the face, lips,
tongue, or throat, severe stomach discomfort, watery or
bloody diarrhea, skin rash, bruises, extreme tingling, and
numbness. The state of fertilization and development for
one or more babies within a woman’s uterus is known as
pregnancy. Pregnancy is defined as the period of gestation
that begins with the fertilization of an egg and ends with
the birth of a child. As in the case of twins or triplets, a
pregnancy might be many gestations. Child birth normally
happens at 38 weeks after conception, or around 40 weeks
following the last normal menstrual cycle.

THE AIM

The purpose of this study was to examine the efficacy
of cefotaxime before and after skin incision in avoiding
post-operative infection complications in caesarean sec-
tion women, also evaluation the efficacy of cefotaxime in
reducing post-caesarean section complications.

MATERIALS AND METHODS
STUDY DESIGN

Our study was a conducted 150 women who undergoing
elective caesarean section in the Obstetrics & Gynecological
Department, Babylon government from 1/ 2021 to 3/ 2021.
The caesarean operations were done by using standard pro-
tocols. Each patient was examined daily and post-operative
infectious. Women were randomly divided into three groups
with 50 women in each group. Group 1: (control) received
normal saline 12 hr. before and after skin incision. Group
2 (pre-operation antibiotic): administered single dose of
cefotaxime 1 g intravenously 12 hr. before skin incision, and
Group 3 (post-operation antibiotic): administered single
dose of cefotaxime 1 g intravenously 12 hr. after operation .
The outcome measures were post-operative febrile morbid-
ity, healing period and urinary tract infections, in addition
to socioeconomic state of each woman.

FOLLOW UP PHASE

The follow up was performed in the next day after opera-
tion, Fever (temperature & recurrent > 38 C°). After two
days, begin the other investigations such as UTT and wound
infection. Tenth day post-operative, the patients come
back to clinic obstetrician to examine the wound healing
process, infections and other markers of study.

STATISTICAL ANALYSIS

We used mean + SEM to express the data and One-way
ANOVA P < 0.05 followed by Tukey’s post hoc to find the
difference in means of temperature, healing period, and UTI
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between different groups. The descriptive statistics of categor-
ical variables were presented by counts and percentage. The
association between age groups, Resident, Occupation, and
education was analyzed by application of chi square (x?) test
was used as appropriate at level of significance a = 0.05. All
statistical analyses were applied using SPSS 26.0 for Windows
and the graphs were draw by GraphPad Prism software v8.0.2.

Table I. Demographics properties of the three groups P-value < 0.05

Age
Frequency Percent
20-30 years old 84 56.0
31-40 years old 48 320
41-50 years old 18 12.0
Total 150 100.0
Resident

Urban 24 16.0
countryside 126 84.0
150 100

Occupation
Housewife 75 50.0
Employed 75 50.0
Total 150 100.0

Education
Read and write 36 24.0
Basic & Secondary 63 420
University 51 34.0
Total 150 100.0

Table I1. the fever degree in C° among the three groups (P < 0.05)

RESULTS

DEMOGRAPHIC DATA

Table (I) was representing the demographic data of the
three groups, we found that there is no significant differ-
ence (p>0.05) between three groups in age, occupation,
education, and residence with

TEMPERATURE
We noticed that the temperature was high in both control
and post-operation antibiotic groups while the pre-oper-
ation antibiotic group showed low temperature. Also, we
notice that there is insignificant difference (p > 0.05) be-
tween control group and post-operation group while there
is significant difference (p<0.05) between post-operation
antibiotic group and both control and post-operation an-
tibiotic groups, see tables (II), (III), and figure (1).

From this figure, it was noticed that the highest tempera-
ture was notices in control and post-operation groups while
the lowest one was seen in pre-operation group

HEALING PERIOD
We noticed that the healing period was long in both control and
post-operation antibiotic groups, while the pre-operation antibi-
otic group showed short. Also, we notice that there is insignificant
difference (p > 0.05) between control group and post-operation
group while there is significant difference (p<0.05) between
post-operation antibiotic group and both control and post-op-
eration antibiotic groups, see tables (IV), (V) and figure (2).
The longest period was notices in both control and
post-operation groups while the shortest one was seen in
pre-operation group.

95% Confidence Interval for Mean

Groups Mean = Std. Error Std. Deviation
Lower Bound Upper Bound
Control (No antibiotic) 38.062 +0.137 0.971 37.785 38.338
Pre-operation antibiotic 36.960 +0.125 0.884 36.708 37.211
Post-operation antibiotic 38.090+0.113 0.801 37.862 38.317

Table I11. Multiple Tuky Comparisons analysis among months

Group No antibiotic

Pre-operation antibiotic  Post-operation antibiotic

Control (No antibiotic)

*

Pre-operation antibiotic *

Post-operation antibiotic

Results represent difference between means of months *significant difference (P < 0.05)

Table IV. healing periods among the three groups (P < 0.05)

95% Confidence Interval for Mean

Groups Mean = Std. Error Std. Deviation
Lower Bound Upper Bound
Control (No antibiotic) 2.3200 + 0.1007 0.7125 2.1175 2.5225
Pre-operation antibiotic 1.7600 £ 0.110 0.884 1.5565 1.9635
Post-operation antibiotic 2.2800 = 0.0634 0.776 2.0573 2.5027
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URINARY TRACT INFECTION

We noticed that the UTI was sever in control and moderate
in post-operation antibiotic groups while the pre-operation
antibiotic group showed mild UTI. Also, we notice that
there is significant difference (p<0.05) between pre-opera-

tion antibiotic group and both control and post-operation
antibiotic groups, see tables (VI), (VII) and figure (3).

The severity UTI was notices in control and moderate
one in post-operation groups while in pre-operation group
was mild.
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Table V. Multiple Tuky Comparisons analysis among months

Group No antibiotic

Pre-operation antibiotic Post-operation antibiotic

Control (No antibiotic)

*

Pre-operation antibiotic *

Post-operation antibiotic

Results represents difference between means of months *significant difference (P < 0.05)

Table VI. the healing periods among the three groups (P < 0.05)

95% Confidence Interval for Mean

Groups Mean = Std. Error Std. Deviation
Lower Bound Upper Bound
Control (No antibiotic) 3.220£0.100 0.708 3.0187 34213
Pre-operation antibiotic 1.720£0.117 0.884 1.4830 1.9570
Post-operation antibiotic 2.7000 = 0.137 0.9741 24231 2.9769

Table VII. Multiple Tuky Comparisons analysis among months

Group No antibiotic Pre-operation antibiotic Post-operation antibiotic
Control (No antibiotic) * *
Pre-operation antibiotic ¥ *
Post-operation antibiotic * *

Results represent difference between means of months *significant difference (P < 0.05)

DISCUSSION

In the absence of post-operative morbidity, Caesarean
deliveries spend an average of two days in the ward. Those
who have difficulties may need to stay on the island for up
to twice as long abdominal wounds, as has been discovered
in prior investigations. Endometriosis, infection, fever, and
urinary tract infection are all symptoms of endometriosis.
The most serious post-surgery complication any type of
intervention. As a result, reducing these difficulties will has-
ten recoveryas well as reducing the time of hospitalization.
Maternal features in a statistically significant difference
obstetrical history and contemporary obstetrical history
are both important. According to the findings, the women
50% were housewives, and about 42% had basic skills and
secondary education, also, we found the most of women
were from country side regions. The majority of women,
housewives who had cesarean sections, but she presented
that countryside women made up the bulk of the popula-
tion. In Sweden, [13] the authors found that the number
of cesarean sections grew as women’ lives progressed in
countryside regions. Antimicrobial prophylaxis is also
suggested. All cesarean deliveries are advised, and these
lead tominimize the occurrence of fever and endometrio-
sis. The administration of perioperative cefotaxime during
cesarean birth lowered the incidence of fever, urinary
tract infection, and wound infection, according to our
findings. These outcomes agree with [19], who came at
the same conclusionprophylaxis given 12 hours before to
cesarean deliverylowers the incidence of postpartum fever
and wound infection infected. According to Hofmeyr et
al. (2010), [14] using perioperative antibiotics reduced
the risk of postpartum fever by 75%, also cefotaxime was
given before antibiotics. The urinary tract infection and
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postpartum fever were reduced as a result of the procedure
infected. Kawakita T, et al., 2017 [20] came to a conclusion
delivery of an antibiotics treatment with a broad breadth
appears to be linked to a decrease in post-cesarean births
infection in the mother.

CONCLUSIONS

Cefotaxime pre-cesarean section could ameliorate post-op-
erative problems such as infection of surgical wound,
febrile, and urinary tract infections.

RECOMMENDATIONS

It was suggested based on the findings of this investiga-
tionthatintroducing wound care education to the public.
The nurse believes that mothers have an important part in
wound healing.As a result; there should be some encour-
agement from the top. This measure should be followed
by nurses and doctors to help reduce the number of deaths
found infection caused by C.S. Antimicrobial prophylaxis
is advised for allcesarean deliveriesand that prophylaxis
should be usedgiven at least 30 minutes before the start of
the eventCesarean section is a surgical procedure that is
used to deliver a baby, a single dosage for cesarean delivery
prophylaxis. An antibiotic with a specific target, such as a
first-generation cephalosporinis the first-line antibiotic of
choice, unlesssignificant drugallergies are present.
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ABSTRACT

The aim: To determine the sources and terms of origin, developmental peculiarities and dynamics of ossification of the mandible during the prenatal period of human ontogenesis.
Materials and methods: The research was carried out on the specimens of 30 embryos, 30 pre-fetuses and 60 human fetuses at the period from the 9* to the 12 weeks of
the intrauterine development, which were studied by microscopic examination. Three-dimensional computer reconstructions of the human pre-fetal head were made.
Results: During the 7" week of development the maxillary processes maximum approach the lateral and medial nasal ones; in pre-fetuses 20,0 mm of PCL they join the frontal
spindle forming the facial structures (upper jaw and lip, vestibule of the oral cavity, rudiments of dental laminas, and rudiments of dental buds in its distal portions). Osteogenous
islets, rudiments of the mimic and masticatory muscles, blood vessels are formed. During the 8" week of development the osseous tissue of the mandible is formed, the alveolar
processes are formed. The oral and nasal cavities are isolated in 9-10-week pre-fetuses, the mass of the osseous tissue increases in both jaws, the enamel organs are detached,
the angles and rami formed by the hyaline cartilaginous tissue of the mandible are determined, the rudiments of the temporomandibular joints are already seen. During the 11
week of development the osseous base of both jaws become formed. Till the end of the 12" week the osseous tissue begins to replace the hyaline cartilage of the mandibular
rami, and the articular heads are formed in the portion of their proximal ends.

Conclusions: The mandible in its development is known to be characterized by intra-cartilaginous formation of the bone which starts from the ends of the cartilage gradually
displaced by the osseous tissue. It is indicated that both jaws in pre-fetuses 37,0 and 42,0 mm of PCL are presented by the typical cartilaginous tissue, and in pre-fetuses 45,0-
50,0 mm of PCL the osseous tissue is already available replacing the cartilaginous one.

KEY WORDS: mandible, morphogenesis, origin, ossification, ontogenesis

INTRODUCTION

Learning the sources, terms, chronological sequence of
morphological transformations, finding critical periods and
developmental peculiarities of the anatomical structure of
the stomatognathic system during the prenatal period of hu-
man ontogenesis are relevant areas of morphological studies
promoting solution of an important medical-social issue —
improvement of the methods of prevention, early diagnostics
and effective surgical correction of congenital defects and
treatment of the acquired diseases of the human mandible.
Morphological description of the maxillofacial structures and
peculiarities of development of the mandible in particular,
does not keep pace with up-to-date requirements of practical
medicine. Usually to investigate these issues experimental
models are used (laboratory animals) [1]. The methods of
development and analysis of two-dimensional reconstructions
are applied at the late stages of the craniofacial human devel-
opment [2]. The data concerning regulations and peculiarities
of mandibular morphogenesis during the prenatal period of
human ontogenesis are insufficient. Certain fragments of
research are known - those concerning morphogenesis of
the mandible in human pre-fetuses [3]. Clear understanding
of etiopathogenesis of congenital pathology of the human
body organs and systems is based on comprehensive mor-
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phological examinations of peculiarities of the anatomical
structures in the dynamics of the intrauterine development.
Embryogenesis of the mandible differs by the formation of
Meckel’s cartilage followed by its involution and the processes
of osteogenesis. Detection of chronological order of man-
dibular transformations at the early period of ontogenesis
will promote development of morphological criteria of the
norm, and improve diagnostic algorithms in interpretation
of examination of human fetuses.

THE AIM

The aim was to determine the sources and terms of origin, de-
velopmental peculiarities and dynamics of ossification of the
mandible during the prenatal period of human ontogenesis.

MATERIALS AND METHODS
The research was carried out on the specimens of 30 embry-
0s, 30 pre-fetuses and 60 human fetuses at the Municipal
Medical Institution «Chernivtsi Morbid Anatomy Bureau»
according to the agreement on collaboration.

The investigations were performed keeping to the major
regulations of the Resolution of the First National Congress
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Fig. 1. Transverse section of Meckel’s
cartilage of the human embryo 13,5 mm
of PCL. Staining with hematoxylin and
eosin. Microphotograph. Magnification:
80x. Signs: 1 — Meckel’s cartilage; 2 —
perichondrium; 3 — mesenchyme.

Fig. 2. Three-dimensional computer reconstruction
of the human pre-fetal head 19,0 mm of PCL.A—an-
terior projection, b — left anterior-lateral projection.
Magnification: 15x. Signs:

1 — Meckel’s cartilage; 2 — foci of mandibular os-
teogenesis; 3 — foci of the maxillary osteogenesis;
4—nasal capsule; 5 —rudiment of the cranial bones;
6 — eyeballs; 7 — basilar artery; 8 — inferior alveolar
artery; 9—maxillary artery; 10— auricular cartilage.

e

Fig. 3. Histological section of the pre-fetal mandible
18,0 mm of PCL. Staining with hematoxylin and eosin.
Microphotograph. Magpnification: 190x. Signs:

1 - osteogenous islets, 2 — condensed mesenchyme
around the osteogenous islets, 3 — blood islets.

on Bioethics «General Ethic Principles of Experiments on
Animals» (2001), ICH GCP (1996), the European Union
Convention on Human Rights and Biomedicine (04.04.1997),
and the European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Purposes
(18.03.1986), the Declaration of Helsinki on Ethical Principles
for Medical Research Involving Human Subjects (1964-2008),
EU Directives Ne609 (24.11.1986), the Orders of the Ministry
of Health of Ukraine Ne 690 dated 23.09.2009, Ne944 dated
14.12.2009, Ne 616 dated 03.08.2012.

RESULTS
At the beginning of the 6™ week of the intrauterine devel-
opment (embryos 8,0-11,0 mm of the parieto-coccygeal

Fig. 4. Frontal section of the right
mandible of the human pre-fetus 25,0
mm of PCL. Staining with hematoxylin
and eosin. Microphotograph. Magnifi-
cation: 50x. Signs:

1 — Meckel’s cartilage; 2 — rudiment
of the mandible; 3 — skin.

Fig. 5. Fragment of head section of the human
pre-fetus 23,0 mm of PCL. The vestibule of the oral
cavity lines the stratified epithelium. Staining with
hematoxylin and eosin. Magnification: 30x. Signs:
1—upperlip; 2—lower lip; 3 — lateral palatine lamina;
4—Meckel's cartilage; 5 — dental laminas; 6 — tongue;
7 — osteogenesis foci.

length (PCL)) the anlage of Meckel’s cartilage is clearly
determined. Its central part is formed by oval cells densely
packed. These cells are visually smaller than those sur-
rounding cartilages (Fig. 1). They present a distinctive
center for the beginning of the cartilage formation. The
perichondrium begins to form along the periphery of
Meckel’s cartilage at the end of the 6™ week of the intra-
uterine development.

Osteogenous islets are found in embryos 10,0-11,0 mm of
PCL (the middle of the 6" week of the intrauterine develop-
ment). These are the areas of mesenchyme hardeninglocat-
ed on both sides of the cartilaginous mandibular anlages.
The cellular elements in their content are characterized by
other forms of cells and nuclear-cytoplasmic correlation in
them. The degree of intensity of the osteogenous anlages
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Fig. 6. Frontal section of the mandible of the human pre-fetus 35,0 mm of
PCL. Staining with hematoxylin and eosin. Microphotograph. Magnification:
50x. Signs:

1 — Meckel’s cartilage; 2 — mandible rudiment; 3 — rudiments of teeth;
4—tongue; 5 — mandibular-sublingual muscles; 6 — submental- sublingual
muscles; 7 — submental-lingual muscles; 8 — anterior ventricles of the
digastric muscles; 9 — sublingual glands; 10 — lingual arteries.

Fig. 7. Fragment of the mandible of the human fetus 55,0 mm of PCL. Silver
impregnation. Microphotograph. Magnification.: 50x. Signs:
1—Meckel’s cartilage; 2 — osseous tissue trabecule; 3 — muscular elements.

decreases in the distal direction, and they are lacking in the
areas of ventral extremities of Meckel’s cartilage.

At the beginning of the pre-fetal period of the intrauter-
ine development the submental nerve is detected close to
the inferior border of Meckel’s cartilage in the point of
the primary ossification center of the mandible. Meckels
cartilages are delimited along the median line in the area
of the chin by a thin mesenchyme layer.

At the end of the 7™ week of intrauterine development
(pre-fetuses 17,0-22,0 mm of PCL) the rudiment of the
mandible is found externally from Meckel’s cartilages oc-
curring from the adjacent mesenchyme. A small concavity
of the cartilage is seen into the center of the primary ossifi-
cation of the mandible, followed by its ossification along the
whole cartilage. At the end of the 7" week of intrauterine
development mandible ossification occurs not only distally
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from the primary center, but in the submental area as well.
Due to this process Meckel’s cartilage becomes surrounded
by the bone along the anterior and posterior surfaces (Fig.
2). At the same time, the process of impression of the dental
lamina in the space between the cartilage and anterior bony
surface of the mandible is observed.

Special attention is drawn to the fact that the foci of
osteogenesis localized externally from Meckel’s cartilage
in the shape of separate islets with clear signs of mineral-
ization are found among the structures of the mandibular
rudiments more clearly than in the objects of preliminary
stages. This mineralization becomes especially visible at
the end of the 7" week of the intrauterine development.
Mineralized islets of the osseous tissue are surrounded by
osteoblasts closely adjacent one to another. Their shape is
various - from oval to trapezoid (Fig. 3).

Comparing the morphology of certain osteogenic islets
our attention was drawn to the fact that they differed in the
course of their development by their size, number of cells
in the unit of volume of the intercellular matrix, degree of
mineralization of osteogenesis centers, which is indicated by
the difference of the tinctorial properties of their structures.

Mineralization of osteogenous islets was found to occur
nonsynchronous repeating the dynamics of the processes
of formation of the mandibular processes. We have found
that those areas located closer to Meckel’s cartilage are
stained more intensively. We consider it is associated with
reciprocal relations established between the structures of
Meckel’s cartilage participating in the formation of the
mandible, and osteogenous components in the process
of differentiation. Compact mesenchyme participating in
osteogenesis is located around osteogenous islets.

The nuclei of osteoblasts are oval by shape. They are most
often located eccentrically, dislocating to the apical pole,
and the cytoplasm demonstrates pronounced basophilia
in different degrees.

The cellslocated inside of the osteogenous islets become
of an elongated stellate shape with various numbers of short
processes. The cytoplasm of these cells is stained with the
major dyes less intensively than in the area surrounding
the islets of osteoblasts. They are located one by one in
the so-called lacunas which outlines imitate the shape of
cells. Due to the action of a fixing agent the sizes of cells
become smaller than lacunar formations, therefore, light
colorless cavities are found around them. Considering a
specific shape of such cells isolated one from another by
intercellular substance, they may be called osteocytes on
their different stages of maturation.

Therefore, on the 7 week of the intrauterine develop-
ment differentiation of structures participating in the for-
mation of the maxillofacial apparatus occurs more rapidly
in comparison with the previous stage of development.
Osteogenesis is more active in the mandible. The vestibule
of the oral cavity is formed, dental laminas are laid, and
till the end of the 7" week dental germs are laid down. The
mimic and masticatory muscles are differentiated.

During the 8" week of the intrauterine development
(pre-fetuses 21,0-30,0 mm of PCL) further ossification of
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the mandible occurs. It becomes visible in the area of its
rami (Fig. 4).

Meckel’s cartilage begins to lose its clear outlines and
smooth surfaces, and the distance between the posterior
extremities of cartilages enlarges. The cells of the cartilage
become vacuolated and lose their nuclei. Ossification pro-
cess spreads over all the areas of the mandible. Ossified
rami of the mandible are the places for attachment of the
masticatory muscles, they are located on both sides from
the cartilage, and the base of the mandible surrounds it
from below and from the side. The body of the mandible
becomes U-shaped.

The islets of the osseous tissue are seen laterally from
Meckels cartilage. These islets in comparison with similar
formations in the pre-fetuses of the 7 week of the intra-
uterine development become larger in size at the expense
of their growth on the one hand, and on the other - at the
expense of fusion between themselves. As a result, the
space between osteogenous islets filled by mesenchyme
becomes vividly smaller. The foci of ossification spread
along Meckel’s cartilages both in the proximal and distal
directions making up the bony basis of the mandible, and
the rudiments of alveolar processes in the shape of grooves
open into the side of dental gums in particular.

Similar to the previous stage of development the mes-
enchyme around the cartilages is characterized by more
compact location cell in it, and around the islets of the
osseous tissue.

The foci of osteogenesis in the mandible are found in the
form of separate osteogenous islets of various size (Fig. 5).
They are oxyphil stained, and differentiated osteoblasts are
localized along the periphery. Single osteocytes separated
one from another by the intercellular matrix, are located
in the middle of them. Some of the osteogenous islets are
on the initial stages of osteogenesis in the form of osteoid
masses surrounded by the osteogenous cells. Cells are
still absent inside of such formations. Oxyphilia in the
centers of osteogenesis of the maxillary rudiments is less
prominent than in the osteogenous islets of the mandible.
Thus, morphological peculiarities and tinctorial properties
of the intercellular matrix of the osteogenous rudiments
are indicative of the heterochronic bone formation in the
mandible and maxilla.

During the 9" week of the intrauterine development
osteogenesis is implemented actively, and due to this pro-
cess their bony basis is formed. The osseous septa in the
mandible which are located from both the ventral-lateral
sides from Meckels cartilage approach each other in the
distal direction. Though in the area of the chin similar to
the extremities of Meckels cartilage they remain divided by
the layer of the connective tissue presented by the cellular
elements located compact. Due to appositional growth the
amount of the osseous tissue in the maxillofacial apparatus
increases considerably, and therefore it participates in the
formation of the shape of the facial portion of the head.

Morphological structural changes of the osseous tissue
are characterized by general biological regularities of os-
teogenesis in both jaws, but similar to the previous stage of

development ossification in the mandible occurs quicker.
Thus, if the maxilla does not have compact consolidation
of the osseous islets, the latter practically form an integral
osseous structure of a trabecular type in the mandible.
At the same time, a common feature for both jaws is
that the osseous tissue increases in them by means of an
appositional way at the expense of active proliferation of
osteoblasts located on the surface of the osseous tissue, and
their secretion of the intercellular substance components
in which they gradually are embedded.

Morphology of the osteoblasts located in the periphery
of the osseous basis of the jaws is rather variable. First of
all, they are different by their shape. They may be oval and
amorphous. Basophilia of their cytoplasm is diverse, which
is associated with a different degree of their differentiation.
In the course of embedding the cells into the intercellular
substance they become of an elongate shape.

At this stage of development the rates of histogenetic
formation take place in the mandible. One of the signs is
more accelerated osteogenesis in it. Stromal elements of the
red bone marrow are formed in the centers of its osseous
basis, while it is not observed in the upper jaw.

The alveolar processes in the form of osseous laminas
connected close to the base are formed in both jaws.

The distal extremities of the osseous laminas form al-
veolar grooves (Fig. 6). And the thickness and degree of
development of the external laminas are more expressed in
comparison with the internal ones. The grooves are filled
with mesenchyme inside. Bot typical mesenchyme cells and
those on the stage of their differentiation are found in its
loosely located cells. The structures of the alveolar nerves
with basophil staining are clearly seen by their morpho-
logical peculiarities between the mesenchyme cells located
in the alveolar grooves.

During the 10* week of the intrauterine development the
rates of differentiation of the hard and soft tissues of the
human maxillofacial apparatus continue to increase com-
pared to the previous stage of development. The upper jaw
is modeled by the osseous tissue islets fused between them-
selves, and the hard basis of the mandible together with
the osseous tissue are still formed by Meckels cartilage.

Osseous rudiments of both jaws are of a typical structure
peculiar for the rough fibrous osseous tissue. The signs of
periosteum formation are found in some places of their
periphery, the external and internal layers can be seen in it.
Fuchsine stained collagen fibers are found in the external lay-
er, osteoblasts oriented by their long diameters parallel to the
surface of the osseous base are located in the internal layer.

The osseous tissue matrix is unevenly contrasted. Its
peripheral area manifests oxyphilic properties, and the
central one is stained by the common dyes. Lacunas of
various shapes are seen in it. Osteocytes with cytoplasmic
processes emerging from them are located in the lacunas.
As a result of fixing agent action their bodies become con-
siderably smaller, therefore unstained cavities are visualized
around cells. They give the osseous tissue a porous view.

Fusion of the distal extremities of Meckels cartilage in the
area of the chin at the end of the 10" week of the intrauterine
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development is a specific feature of the mandible develop-
ment. The osseous formations located in the ventral-lateral
position are directed forward coming closer together and
are connected along the midline by means of the retention
connective tissue ligament, which morphologic features are
similar to the 9-week pre-fetuses.

Formation of the alveolar process continues along the
whole osseous basis. The borders of its walls are directed to
the side of dental rudiments and envelope them Y-shaped.
The alveolar groove is filled with mesenchyme containing
blood vessels and big trunks of the alveolar nerves.

The rami of the mandible are more visualized at this stage
of development. They emerge from its proximal portions at
an obtuse angle and decline from Meckel’s cartilage cranially
into the direction of the temporal bones where the areas of
mesenchyme cells condensation are determined. They are
rudiments of the heads of the temporomandibular joints.

Contrary to the osseous basis of the mandibular body
which is directly formed from the mesenchyme, its rami
are formed by the hyaline cartilage which is displaced by
the osseous tissue later. Its intercellular matrix manifests
pronounced basophilia.

During the 11-12" weeks of the intrauterine development
the rami of the mandible continue to form. First they are
formed by the hyaline cartilage, but to the end of the 12
week of the intrauterine development narrow deposits of
the osseous tissue appear around the cartilage which differ
from it by tinctorial features.

Meckel’s cartilage is located to the middle from the os-
seous basis of the mandibular body. Space between it and
the osseous tissue is filled with mesenchyme. This space is
dilated in the proximal portion and narrowed to minimum
in the distal direction.

Argyrophilic fibers are found in the connective tissue
structures of the maxillofacial apparatus with silver im-
pregnation. The centers of ossification are impregnated
more intensively in comparison with other structures. The
intercellular matrix of Meckel’s cartilage is non-reactive,
but the structural elements of the muscular tissue are found
clearly (Fig.7).

Formation of the mandibular rami continues in the 12-
week pre-fetuses. These rami emerge from the angles of
the mandible in the dorsal-cranial direction. The hard base
of the rami consists of the hyaline cartilage in the form of
continuous bundles with relatively smooth borders. An
amorphous component of the hyaline cartilage forming the
mandibular rami and the heads of the temporomandibular
joints demonstrate sharply basophilic properties. As far as
the hyaline cartilage is replaced by the osseous tissue, tinc-
torial properties change into oxyphilic ones, and as a result
the border between them is clearly visualized in the form
of a broken line. Formation of the heads of the temporo-
mandibular joints continues at this stage of development.

DISCUSSION
We have found that at the end of the 5™ week of embryo-
genesis isolation of Meckel’s cartilage is observed in the
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mandibular rudiments. The cartilage makes up their hard
base. Parallel to this process the foci of mesenchyme con-
densation located in the lateral direction from the cartilage
anlages are determined. From the topographic point of
view these foci correspond to osteogenous islets which
become more apparent during further stages of embryo-
genesis, that is, during the 6-7 weeks of development. In
this respect the data of our study correspond to the data
of other researchers [4].

The foci of direct osteogenesis in the upper jaw appear a
week later after the fusion of the maxillary processes with
the nasal and medial frontal processes. The researchers of
this issue state [5] that the foci of the membranous ossifi-
cation in both jaws are clearly determined in the embryos
of the 8" week of development stained with alizarin and
cleared in xylene, the parietal-coccygeal length of these
embryosis 23,5 mm. At the same time, there are several
ossification centers in the upper jaw which develop from
the heterogeneous anlages. Thus, its cutting part is formed
of the material of the nasal passages, and the rami originate
from the maxillary spindles of the mandibular arch. The os-
seous tissue of these maxillary rami undergoes ossification
first, while in the cutting portion this process occurs later.

According to the literary data [6], the human embryos
12,5-13,0 mm of PCL already have the primary palate. It is
known to be resulted from the fusion of the distal extrem-
ities of the palatine processes [7]. Other sources state that
this process occurs during the 8" week of embryogenesis.
During the fetal period starting from the 9" week of devel-
opment [8], the proximal portions of the palatine processes
continue to approach each other. Their fusion is over at the
end of the 9" week of the intrauterine development (33,0
mm of PCL) resulting in the formation of the secondary
palate. These data are confirmed by our investigations as
well. Still other sources admit that this process only starts
at the 7-8 week and is over during the 10" week [9].

According to the data of the scientific sources [10], the
rudiments of the maxillary sinuses in the form of small
hollow formations begin to isolate during the 9" week
of the intrauterine development. Our studies found that
during this period of development the alveolar groove is
formed in the mandible. The wall of the groove is formed
by the two osseous laminas: internal and external. And the
internal osseous lamina first is thinner in comparison with
the external one. Free borders of the groove open into the
side of enamel rudiments and involve them as Y-shaped.
The alveolar groove is filled with poorly differentiated
mesenchyme in which alveolar nerves pass and blood
vessels are formed that gradually join together, and finally
contact the rami of the major alveolar vessels. The process
of the alveolar groove formation in the upper jaw is lagging
behind in comparison with the mandible.

The osseous formations are the most extensional near the
base of the alveolar groves of both jaws. Their amorphous
part along the periphery is poorly oxyphile stained, while
the central part of the alveolar crests demonstrates beso-
philia, and morphology of the cellular elements is similar
to that of the chondrocytes.
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Chondroid is supposed to be the periosteal osseous tis-
sue in the process of formation, and the cells contained in
it are similar to those of cartilage by their morphological
characteristics. They are modified osteocytes possessing a
convergent likelihood with chondrocytes. In the process
of differentiation that makes up the basis of embryonic
histogenesis the cellular elements of one and the same type
are considered to be able to undergo a number of specific
qualitative changes. As a result of these changes the cellular
elements are specialized to perform certain functions [11].

Our studies demonstrated that in pre-fetuses 40,0 mm of
PCL (the end of the 10" - beginning of the 11" weeks of
development) the longitudinal fusion of Meckels cartilage
in the mandible results in maximum approach of its distal
extremities and their fusion in the area of the chin.

During 11-12™ weeks of the intrauterine development
paired processes are formed in the area of the proximal
ends of the mandibular rami directed upwards: ventral
coronary and dorsal condylar ones.

At this period the structures forming articular heads
appear on the ends of the condylar processes. Certain re-
searchers state that isolation of these structures in the form
of mesenchyme condensation occurs much earlier — during
the 8" week of the intrauterine development. Their further
formation continues during subsequent 10-12weeks in the
form of rudiments of the hyaline cartilage which later will
be replaced by the osseous tissue. Simultaneously with iso-
lation of the articular heads the sockets of the joints begin
to form as well. Their endesmal ossification continues as
far as the articular heads are isolated. Meanwhile, even in
4-month human fetuses the temporomandibular joints are
characterized by their incomplete structure. We did not
find the formation of the temporomandibular joints during
the 11-12" weeks of the intrauterine development either.

According to our data at this period the structure of
the mandibular rami is mostly represented by the hyaline
cartilage covered with a thin layer of the osseous tissue.
The formation of the tissue occurs by means of apposi-
tional overlapping on the cartilaginous anlages modeling
the rami. Therefore, the cartilage undergoes degenerative
changes and is replaced by the osseous tissue.

Thus, contrary to the formation of the mandibular body,
the formation of the osseous base of the mandibular rami
results from indirect osteogenesis. And the data found in
the course of our investigations correspond with the data
of other researchers [12].

The rudiments of the mandibular rami in the distal
direction join the osseous formations of its body. These
formations from both sides envelope Meckel’s cartilage in
the form of an arch externally and approach one anoth-
er in the area of the chin. Though, contrary to Meckel’s
cartilage they do not join together. Temporary compact
connective tissue is formed between them at this period
of time performing the role of a connective element at
this stage of development. Further it will be replaced by
the osseous tissue.

According to our findings, in the process of formation of
the mandibular rami as far as their cartilaginous rudiments

are replaced by the osseous tissue, the cartilaginous cells
swell and enlarge in their sizes, their cytoplasm changes
tinctorial properties becoming light and vacuolated.
Glycogen is accumulated in it, and the nuclei undergo
pyknotic changes and shrink. The major substance of the
cartilage becomes harder and undergoes destruction. The
mesenchyme grows into these places. A part of its cells
are transformed into chondroclasts breaking down the
cartilaginous tissue, and on its place mesenchyme cells
are differentiated into the osteoblasts and osteocytes. Ad-
vance of this process is best observed in the areas of future
articular heads.

The mandible in its development is known to be charac-
terized by intra-cartilaginous formation of the bone which
starts from the ends of the cartilage gradually displaced
by the osseous tissue. It is indicated that [13] both jaws
in pre-fetuses 37,0 and 42,0 mm of PCL are presented by
the typical cartilaginous tissue, and in pre-fetuses 45,0-
50,0 mm of PCL the osseous tissue is already available
replacing the cartilaginous one. Although, we did not
find enchondral osteogenesis of Meckel’s cartilage in the
objects examined.

CONCLUSIONS

1. During the 7" week of development (pre-fetuses 14,0-
20,0 mm of PCL) the maxillary processes maximum ap-
proach the lateral and medial nasal ones; in pre-fetuses
20,0 mm of PCL they join the frontal spindle forming
the facial structures (upper jaw and lip, vestibule of the
oral cavity, rudiments of dental laminas, and rudiments
of dental buds in its distal portions). Osteogenous islets,
rudiments of the mimic and masticatory muscles, blood
vessels are formed.

2. During the 8" week of development the osseous tissue
of the mandible is formed, the alveolar processes are
formed.

3. The oral and nasal cavities are isolated in 9-10-week
pre-fetuses (33,0-40,0 mm of PCL), the mass of the os-
seous tissue increases in both jaws, the enamel organs
are detached, the angles and rami formed by the hyaline
cartilaginous tissue of the mandible are determined, the
rudiments of the temporomandibular joints are already
seen.

4. During the 11" week of development the osseous base of
both jaws become formed. Till the end of the 12 week
the osseous tissue begins to replace the hyaline cartilage
of the mandibular rami, and the articular heads are
formed in the portion of their proximal ends.
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ABSTRACT

The aim: To investigate the distribution of proteolytic activity and cytokine profile in the heart of rats with hyperhomocysteinemia.

Materials and methods: A total of 60 albino non-linear male rats was used in the study. Hyperhomocysteinemia was induced by intragastricadministration of DL-homocysteine
thiolactone. Total proteolytic activity was measured using casein as a substrate. To determine the activity of metal-dependent and serine proteases, ethylenediaminetetraacetic
acid, and phenylmethylsulfonyl fluoride were used. The level of matrix metalloproteinases, tissue inhibitor of metalloproteinases-1, and cytokines was studied by enzyme-linked

immunosorbent assay.

Results: It was found an increase in the total proteolytic activity in the heart of young, adult, and old animals. In addition, the redistribution of proteolytic activity was revealed
—the portion of metal-dependent enzymes increased in all groups while the percentage of serine proteases decreased in the old animals with hyperhomocysteinemia. The state
of mild inflammation, evidenced by the increased level of some pro-inflammatory cytokines, was found in the heart of young and old animals with hyperhomocysteinemia.
Conclusions: The pathogenesis of hyperhomocysteinemia is accompanied by a change in the proteolytic activity in the heart as well as a change in the cytokine profile.

KEY WORDS: hyperhomocysteinemia, proteolytic activity, cytokines

INTRODUCTION

A number of studies have demonstrated that the elevated
level of the amino acid homocysteine is an independent
risk factor for cardiovascular diseases [1,2]. Moreover, a
high serum homocysteine level is strongly associated with
myocardial infarction, atherosclerosis, and thrombosis.
Despite numerous scientific efforts, the exact mechanisms
of pathological effects of increased homocysteine levels are
not yet fully established. The fact that excess homocyste-
ine is harmful to most tissues suggests that the harmful
effects of homocysteine are mediated through common
fundamental mechanisms. Homocysteine has been shown
to induce both oxidative stress and inflammation [3,4].
Among the direct consequences of the accumulation of
reactive oxygen species, as well as changes in the cytokine
profile, are increased proteolysis and redistribution of
proteolytic enzymes. Proteolytic homeostasis undoubtedly
plays an important role in maintaining overall cell health.
Therefore, the rate of proteolysis must be tightly controlled
in order to prevent pathological consequences and the
development of the disease. The activation of proteolytic
enzymes in the heart is considered an important factor in
the progression of heart disease. Given the crucial func-
tion of the extracellular matrix (ECM) in maintaining the
appropriate structural integrity of the heart, abnormalities

Wiad Lek. 2022;75(4 p1):831-835

in EMC metabolism can trigger changes in myocardial
structure that ultimately affect function. Among the en-
zymes, that involve in the tissue remodeling processes are
matrix metalloproteinases (MMPs) - a family of enzymes
responsible for the breakdown of extracellular matrix, as
well as basal membrane of the vessels [5]. Uncontrolled
MMP activation can manifest as a variety of pathological
conditions, including rheumatoid arthritis, tumor cell
metastasis, periodontal disease, atherosclerosis, and heart
disease.

THE AIM

The current study was conducted to assess the distribution
of proteolytic activity and cytokine profile in the heart of
rats with hyperhomocysteinemia (HM).

MATERIALS AND METHODS

REAGENTS

Thiolactone D,L-homocysteine, tris(hydroxymethyl)
aminomethane, o-phenylenediamine, hydrogen peroxide,
ethylenediaminetetraacetic acid, phenylmethylsulfonyl flu-
oride, trichloroacetic acid, and casein were purchased from
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Sigma-Aldrich (St. Louis, MO, USA). Anti-rat monoclonal
antibodies to TNFa, INFy, IL-1b, IL-4, IL-6, IL-8, IL-10,
MMP-1, -2, -3, -8, -3/10, and TIMP-1 were purchased
from Santa Cruz Biotechnology, Inc. (Dallas, Texas, USA).
Horseradish peroxidase-conjugated secondary antibodies
were purchased from Sigma-Aldrich (St. Louis, MO, USA).
All other chemicals and reagents used in this study were of
analytical grade quality and available commercially.

ANIMALS AND EXPERIMENTAL DESIGN

A total of 60 albino non-linear male rats was used in the
study. All experiments on animals were performed in the
compliance with international principles of the European
Convention for the protection of vertebrate animals used
for experimental and other scientific purposes (Strasbourg,
1986). The study was approved by the Ethical Committee
of Taras Shevchenko National University of Kyiv. The ex-
periments were started after 7 days of animal acclimation
in the animal facility of Taras Shevchenko National Uni-
versity of Kyiv, maintained under constant conditions of
temperature (22 + 3°C), humidity (60 + 5 %), and light (12
h light/12 h dark cycle). Standard rodent food and water
were provided ad libitum. The animals of different ages
were used in the current study — one-month-old rats that
are corresponded to young animals; six-month-old rats that
are corresponded to adult animals, and twenty-month-old
rats that are corresponded to old animals. Hyperhomo-
cysteinemia was induced by intragastric administration
of DL-homocysteine thiolactone diluted in 1 % starch
solution (100 mg-kg™' of body weight), ones per day for 28
days [6]. The control rats were received an equal volume
of 1 % starch. HM development was confirmed by the high
blood level of homocysteine (more than 15 pmol-L* ). The
level of homocysteine in the blood plasma was determined
by enzyme-linked immunosorbent assay using the kit
«Homocysteine EIA» (Axis-Shield, UK). On the 29th day
since the start of the experiment, animals were killed. Thus,
there were 3 experimental groups each of them consists of
control rats (ten animals) and rats with HM (ten animals):
1) Group #1 (young animals); 2) Group #2 (adult animals);
and 3) Group #3 (old animals).

HEART SAMPLE PREPARATION

The heart was immediately collected after the animals
have been killed. The tissue (1 g) was homogenized in 9
mL ice-cold 50 mM Tris-HCI buffer (pH 7.4) and further
centrifuged at 12 000 g for 30 min at 4°C. The supernatant
was collected and stored at 80°C for further biochemical

analysis. The protein concentration was determined by the
Bradford method [7].

DETERMINATION OF TOTAL PROTEOLYTIC
ACTIVITY, ACTIVITY OF METAL-DEPENDENT
AND SERINE PROTEASES

Total proteolytic activity was measured using casein as
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a substrate according to the method [8]. The activity of
metal-dependent and serine proteases was assessed using
corresponding inhibitors - ethylenediaminetetraacetic
acid for the estimation of metal-dependent enzymes and
phenylmethylsulfonyl fluoride for the estimation of serine
proteases. Both inhibitors were used at the final concen-
tration of 5 mM. The tested samples were preincubated
with inhibitor for 30 min at 4°C and then the remaining
enzyme activity was estimated using casein as a substrate.

MMPS, TIMP-1, AND CYTOKINES IMMUNOASSAY

MMPs, tissue inhibitor of metalloproteinases (TIMP-1),
and cytokines measurements were done by enzyme-linked
immunosorbent assay (ELISA) according to the standard
instructions [9]. ELISA plates were coated overnight at 4°C
with samples of thyroid gland previously diluted with Tris—
HCl buffer (pH 7.4) to obtained concentration of proteins
10 ug-mL™". After being washed, plates were blocked with 5
% nonfat dry milk for 1 h at 37°C and washed again. Next
plates were incubated for 1 h at 37°C with specific primary
antibodies against the cytokines (IFN-g, IL-1b, IL-12,IL-4,
IL-10), MMPs (-1, -2, -3, -8,3/10), and TIMP-1. Plates were
washed and incubated for 1 h at 37°C with corresponding
secondary antibodies conjugated to horseradish peroxi-
dase. After washing, substrates (o-phenylenediamine and
hydrogen peroxide) were added. The reaction was stopped
by addition of 2.5 N H,SO,. Plates were read at 492 nm by
a microplate reader (mQuant™, BioTek Instruments, Inc).

STATISTICAL ANALYSIS

The data of biochemical estimations were reported as
mean+SEM for each group (n = 10). Statistical analy-
ses were performed using one-way analysis of variance
(ANOVA). Differences were considered to be statistically
significant when p < 0.05.

RESULT

First, the total proteolytic activity in the heart of HM rats
was assessed. The obtained results showed an increase in this
parameter in the rats of all studied groups (Table I). The total
proteolytic activity increased by 1.88-fold, 2-fold, and 2.23-fold
in the heart of HM rats of Group #1, Group #2, and Group #3,
respectively. The distribution of proteolytic activity in the heart
of rats with HM was also assessed. It was found that HM is
accompanied by an increase in the fraction of metal-dependent
enzymes in the heart; the change in the level of metal-dependent
enzymes was more pronounced in the group of old animals (22
% in control vs 58 % in HM rats) (Fig. 1).

The present findings showed an increase in the level of
MMPs in the heart of HM rats of Group #1 - the level
of MMP-1, -2, -3, and -3/10 was higher than the cor-
responding control values by 25 % (p<0.05) while the
level of MMP-8 was increased by 15 % (p<0.05) (Table
IT). Analysis of MMP levels in the HM rats of Group #2
has revealed a less pronounced change in this parameter.
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Group #1

Control

Group #2

Control

Group #3
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HM
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Fig. 1. The distribution of pro-
teolytic activity in the heart of
rats with hyperhomocysteinemia:
1 — metal-dependent proteases;
2 — serine proteases; 3 — other

proteases
Table . Total proteolytic activity in the heart of rats with hyperhomocysteinemia
Group #1 Group #2 Group #3
Control HM Control HM Control HM
rel.units-g-1 of tissue 3.17£0.21 5.99+0.03* 4.52+0.04 9.43+0.02%* 2.13£0.01 4.77+0.03%**

Values are expressed as mean + SEM (n = 10); *p<0.05 significantly different from the control of Group #1; **p<0.05 significantly different from the
control of Group #2; ***p<0.05 significantly different from the control of Group #3

Thus, the level of MMP-1, -2, and -3/10 increased by 21 %
(p<0.05), 17 % (p<0.05), and 15 % (p<0.05), respectively.
In contrast, the levels of MMP-3 and MMP-8 were within
control values. The most significant changes in the levels
of MMPs in Group #3 were detected for MMP-8 - the
level of this enzyme was 27 % (p<0.05) higher than in the
corresponding control group. According to the obtained
data, the level of TIMP-1 in the rats of Group #1 increased
by 29 %. The opposite situation was observed in the rats of
Group #2 and #3 - the level of inhibitor decreased by 35 %
(p<0.05) and 7 % (p<0.05), respectively.

At the same time, the level of anti-inflammatory cytokines in
the heart of HM rats was also increased.