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Abstract  
Context: Over the past 20 years in the Russian Federation the prevalence rate of asthma symptoms was 5.3% in 13-
14 year-old adolescents and 4.7% in7-8 year-old children. Lack of control or partial control over the symptoms of 
the disease is recorded in more than half of the patients and is the risk of adverse outcomes. The purpose is 
toidentify the markers of severe uncontrolled progression of bronchial asthma in children. Place, time and rationale: 
The study was conducted in the Regional Children’s Clinical Hospital of Chita in 2015-2017. Materials and 
methods: In total 112 children aged 1 to 18 years were surveyed. For an in-depth study, 68 children with well-
controlled asthma and 32 patients with uncontrolled asthma progression were selected. The statistical analysis used: 
Comparison of independent groups by the Mann-Whitney test, Spearman’s correlation coefficient and Cramer’s 
contingency coefficient, calculation of the odds ratio (OR) were used as statistic processing techniques. Differences 
were considered statistically significant at p <0.05. Findings: The authors established significance of frequent acute 
respiratory viral infections with an obstructive component in children agedunder 3 years old (OR=3.7), and 
hereditary history of both parents (OR = 3.4). The risk of uncontrolled progression increased by 2.5 times against 
the background of comorbid allergic rhinitis (OR = 2.5). Uncontrolled progression was detected more frequently by 
3.7 times in females, and also at puberty (OR = 3.73). In the clinical pattern, a low degree of bronchial asthma 
control is characterized predominantly by a multi-trigger type of exacerbation (ARVI, physical activity, exposure to 
allergens predominate in the structure of triggers), a high frequency of pulmonary hyperinflation with uneven 
ventilation (81.3%) and a predominantly eosinophilic variant of bronchial tree inflammation. Conclusion: The high 
frequency of uncontrolled progression (28.6%) is associated with controlled and uncontrolled causes. Clarification 
of significant factors will enable to form tactics of maintaining patient data in the conditions of outpatient and 
specialized care. 
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Introduction  
Severe bronchial asthma (BA) is a heterogeneous disease characterized by a variety of clinical and laboratory 
parameters, as well as the nature of the response to traditional baseline therapy. The prevalence rate of severe BA 
makes from 5 to 10% in the adult population and about 5% in the pediatric one (Ramratnam et al., 2017; Bozzetto et 
al., 2015; Chipps et al., 2017). High prevalence figures are a consequence of low or partial disease control, recorded 
on average in 50% of patients (Campo et al., 2017; Arkhipov, 2014; Nenasheva, 2008). Special attention to severe 
asthma is dictated by the need to establish the uncontrolled progression causes and prevent the formation of 
disability in childhood. 
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The pocket guide “Difficult-to-treat and severe asthma in adolescent and adult patients. Diagnosisandmanagement” 
defines such concepts as uncontrolled, difficult-to-treat and severe asthma (GINA, 2018). Uncontrolled asthma  
includes one or both of the following signs: insufficient control over the disease symptoms and/or frequent exacerbations 
(≥2 times a year), requiring intake of oral corticosteroids or severe exacerbations (≥1 times a year),  
requiring hospitalization. According to the latest revision of the Global Initiative for BA (GINA, 2018), control is 
represented by two components: current clinical control over symptoms and future risks of an adverse outcome of 
the disease, which includes uncontrolled progression, problems of adherence to treatment, environmental factors, 
exacerbations requiring hospitalization, etc.  
Partial or insufficient BA control in childhood is usually associated with low adherence on the part of parents or 
children, puberty, a high frequency of exacerbations due to the virus-induced mechanism, and other causes 
(Akinbami, 2012;Eliseeva and Balabolkin, 2015; Petrova and Gaymolenko 2019).  
The search for uncontrolled progression markers determines the further analysis of the clinical and functional 
characteristics of childhood asthma. 

 
Materials and Methods  
The paper is based on the results of a study with a search depth of 3 years (2015-2017). The study involved 112 
children with a verified diagnosis of severe asthma. All patients were examined in the conditions of the 
pulmonology department of the Regional Children’s Clinical Hospital in Chita (Chief Medical Officer V.V. 
Komarov).  
Criteria for inclusion in the study were the age of children from 1 year to 18 years and informed consent of patients. 
Exclusion criteria were acute infectious diseases; chronic diseases in the acute stage; congenital malformations of 
the lungs; severe and decompensated diseases of other organs and systems; unwillingness to participate in the study. 
The severity of the disease, the criteria for control, as well as the evaluation of the clinical efficacy of anti-
inflammatory therapy were also determined according to the criteria of GINA, the National Program “Bronchial 
Asthma in Children. Treatment strategy and prevention.”  
The study included: anamnesis evaluation, objective examination, general clinical research methods, spirometry, 
chest radiography, evaluation of asthma control using the Asthma Control Test (ACT) (Nathan et al., 2004). The 
ACT results were interpreted as follows: a score of more than 20 points indicated good control anda score of less 
than 19 points indicated insufficient control. The study protocol was approved by the Local Ethics Committee of the 
Chita State Medical Academy.  
Statistical data processing was performed using the standard package STATISTICA 6.0 (StatSoft, Inc., USA), 
MicrosoftOfficeExcel using nonparametric analysis techniques. For quantitative data, the median (Me) was 
determined, as well as the 25

th
and 75

th
percentiles (25; 75). To assess the intergroup differences during the 

quantitative data analysis, the Mann-Whitney U-test was applied. Correlation analysis with the calculation of the 
correlation by the Spearman method was used to evaluate relationships between the signs.TheCramer’s contingency 
coefficientwas determined to assess the relationship between the qualitative characteristics. Differences were 
considered statistically significant at p <0.05. 

 

Results  
During the study 112 patients with severe bronchial asthma were examined. The ratio of boys and girls was 1: 1.5. 
All patients were subjected to questionnaire survey with an ACT assessment, according to the results of which 
groups of controlled (CBA) and uncontrolled asthma (UBA) were identified. Good control was achieved in about 
half of the patients with severe asthma, 44.6% of children did not achieve the target control over the disease (Table 
1). 

 
Table 1 

АСТ results, %  
Groups  Score 

 ≥20 points ≤19 points 
Severe BA 62 (55.4%) 50 (44.6%) 

 
The structure of patients according to the degree of control (E. Bateman’s criteria) is presented in Table 2. In 
accordance with the data obtained, the partial control, good control and uncontrolled asthma groups were identified. 
Further, the UBA group and patients with a good level of disease control as a comparison group were considered. 

 
Table 2 

The structure of patients with severe asthma according to the degree of control 
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 Criteria Controlled (CBA) Partially controlled  Uncontrolled (UBA)  
    n=68  n=12   n=32  
   abs  % abs  %  abs  %  
 Severe BA Boys 26  38.2 5  41.7  11  34.4  
  Girls 42  61.8 7  58.3  21  65.6  
 Total 68  60.7 12  10.7  32  28.6  

 
The age of patients in the controlled and uncontrolled asthma groups did not differ significantly – 11(10-14) and 12 
(10-13.7) years, respectively. Regardless of the degree of control girls prevailed in all groups, making up from half 
to 2/3 of the number of patients. Uncontrolled progression was most common at puberty – 62% (13) girls and 63.6%  
(7) boys. In the case of partial control over the disease, adolescent girls were met 3 times more often than boys of 
similar age (p <0.05). The significance of the “female phenotype” was proved by the presence of a correlation 
between sex and the level of control (rs = 0.41, p <0.05). 
More than 2/3 of patients (74.9%) with CBA had a relatively small experience of the disease – from 0 to 5 years, a 
quarter of the surveyed patients suffered from bronchial asthma from 5 to 12 years, the total duration of the disease  
was 5 (3-6) years. The proportion of persons with the disease duration of more than 5 years in the group with no 
control was half the patients examined – 17 patients (53.2%), the total duration of asthma was 6 (3-8.5) years. 
Maternal hereditary burden in both groups was recorded in one third of cases, maternal and paternal hereditary 
burden was more common in patients with no disease control – 31.2%, increasing the probability of UBA by 3.4 
times (OR = 3.4 [range 1.2-9.7], p <0.05) (Table 3). The absence of allergic diseases in the family medical history of 
uncontrolled asthma was significantly less common than in the group of good control over asthma symptoms. When 
analyzing the structure of family atopy, BA ranked first in both groups, no differences between the groups were 
revealed (p <0.05).  

Table 3 
The nature of positive allergic anamnesis  

Positive family history  CBA  UBA 
 abs % abs % 

Maternal hereditary burden 28 41.2 12 37.5 
Paternal hereditary burden 8 11.8 6 18.7 
Both 8 11.8 10 31.2* 
Negative family history 24 35.2 4 12.5*  

* р<0.05 in comparison with the group of controlled BA  
 

When analyzing the antenatal period, it was found that mothers of children with UBA were 1.8 times more likely to 
have threatening miscarriage in the recent pregnancy (p <0.01). Equally often, mothers of children of all groups had 
anemia and pyelonephritis during pregnancy – from 0.7 to 1.8%, as well as gestational toxicosis in the late 
pregnancy (p> 0.05). Surgical delivery and natal injury occurred in all groups of patients, no significant differences 
between the data were obtained. Children with severe uncontrolled BA progression were born significantly more 
often from preterm birth (6–8.8% and 6–18.8%, respectively, p <0.05).  
When analyzing the organization of nutrition, it was established that the highest percentage of artificial feeding from 
birth (46.8% / 15) was observed in the group of severe uncontrolled BA. Patients with a controlled progression of 
asthma, more often and longer were breastfed, the frequency of use of artificial mixtures in this group by 12 months 
was 22.1% (15).  
A number of literary data indicating an increased risk of developing allergic diseases with prolonged breastfeeding 
(more than 1 year) are of interest. In the group of children with severe BA, we found a tendency to increase the 
number of children who received breast milk over the age of 2 years (p> 0.05).  
Patients with uncontrolled asthma almost 2 times more often suffered from allergic rhinitis compared with patients 
having a high degree of control (62.5% and 39.7%, respectively), while comorbidity with rhinitis increased the risk 
of uncontrolled BA by 2.5 times (OR = 2.5 [1.07-6.01], p <0.05), which is associated with the widespread 
involvement of the respiratory tract in allergic inflammation.  
About 40% of children of both groups had poor living conditions, characterized by living in a wooden house, stove 
heating, mold, etc. The impact of adverse factors was more often experienced by children living in rural areas (about 
60%). This situation was additionally aggravated by the presence of domestic animals – in 24 (35.3%) patients with 
controlled progression and in 14 (43.8%) patients with a lack of control (p> 0.05). 
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About one third of patients were passive smokers in both groups, however, with uncontrolled progression two or 
more family members smoked 2 times more often in families – 36.6% and 19.6%, respectively (p <0.01).  
The physical development data were analyzed and the body mass index was calculated. The overall proportion of 
children with body mass index within the mean values was 28%, while in case of reduced control over asthma 
symptoms, the number of patients with deviations in physical development increased: parameters above average in 
children with controlled progression were detected in 17.6% (12), in case of no control, a body mass index above 
average was already recorded in 25% of children. Patients with high physical development accounted for about 10% 
in the severe asthma cohort. The results obtained coincide with the literature data indicating the presence of 
generalized obstruction with pronounced dysfunction of the small airways and hyperinflation phenomena in patients 
with obesity (Mineeva et al., 2019; Moiseev, 2012; Nenasheva, 2010; Tush et al., 2017).  
There is an opinion that the remodeling of the bronchi begins before the manifestation of the disease, at an early age, 
against the background of “wheezing”, predisposing to UBA (Lezmi et al., 2015; O’Reilly et al., 2013). Among the 
examined patients, the frequency of wheezing associated with acute respiratory viral infection from birth to 3 years 
was established in 20 (62.5%) patients at uncontrolled progression, in the comparison group it was revealed in 21 
patients (30.9%). Broncho-obstructive syndrome at an early age increased the risk of lack of control by 3.7 times 
(more than 3 times) (OR = 3.73 [1.5-9.0], p <0.05).  
The influence of external factors as exacerbation triggers was insignificant (changes in weather conditions – wind, 
rain, and cold air were noted as mono-triggers and detected in 7.4–12.5% of those examined). Passive smoking 
increased the frequency of respiratory viral infections in patients (rs = 0.28, p <0.05), therefore, it increased the 
degree of bronchial hyperreactivity and the disease severity.  
Children with severe uncontrolled BA at the 1

st
 year of life had acute respiratory viral infection and bronchitis 

significantly more often (by 1.4 times) compared with the group of controlled BA – 27 (84.4%) and 42 (61.7%) (p 
<0.05), respectively, and were followed by the doctor by 2 times more often for perinatal affection of the central 
nervous system (PACNS).  
In patients older than 1 year of age, uncontrolled progression also depended on the layering of recurrent diseases. 
Multi-trigger exacerbation included a combination of physical activity (PhA), various allergens, and acute 
respiratory viral infection and was found in 84.4% (27) of patients with no control. At the same time, it was noted 
that the risk of difficulty in achieving control increases when acute respiratory viral infection is combined with 
physical activity (OR = 2.5 [0.98-7.4], p> 0.05) and when acute respiratory viral infection is combined with the 
exposure to fungal allergens in both groups (OR = 2.5 [1.06-5.9], p <0.05) (table 4). 

 
Table 4 

Trigger structure in severe BA  
Trigger КБА UBA 
ARVI 29 (42.6%) 28 (87.5%) 
PhA+ARVI 8 (11.2%) 8 (25.0%) 
PhA+ARVI+allergen 25(36.8%) 19 (59.4%) 

*р <0.05 in comparison with the group of controlled BA  
 

Physical changes in the form of slightly swollen chest recorded in 27 (86.4%) patients; barrel-shaped deformity 
characteristic of a prolonged course with frequent severe attacks was formed in 18 (56.3%) patients (33.8% of 
patients with good control over the disease, p <0.05 as compared with the control group).  
An X-ray study showed significant signs of air “traps” in the form of hyperinflation (50%/16 patients) and 
hyperinflation with irregular ventilation (31.3%/10 persons) in UBA patients as compared with CBA ones– 29.4% 
and 22.1%, respectively.  
The eosinophilic component of peripheral blood, a cytological analysis of nasal smear did not show significant 
differences between the groups (p> 0.05). The cellular composition of the patients’ sputum was characterized by an 
eosinophilic type of inflammation. During uncontrolled progression sputum eosinophilia was 3 times higher than the 
same indicator in the control groups and amounted to 10 [9-31] and 3.5 [2-12], respectively (p <0.05). The 
neutrophil count in the absence of control was also higher than in the group of good BA control, and amounted to 
50.0 [20-80] and 34 [18.7-60.5], respectively.  
The total serum immunoglobulin E level in patients with uncontrolled asthma was determined above the reference 
values and amounted to 169.5 IU/ml [range 30.65-547.3], making 86.5 IU/ml [range 29.9-360.0] in the comparison 
group. 

 
Peak flowmetry data indicate a significant decrease in peak expiratory flow rate (PEFR) and a high degree of 
variability in peak airflow rate on exhalation in patients with UBA compared withthe good control group (Table 5). 
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 Table 5  
 Peak flowmetry indicators in BA patients, IU (25-75 percentiles) 

Groups PEFR, % ADBL,% 
CBA 73.25 (70.5-78.25) 14.5 (12.75-16.25) 
UBA 66.5 (60.0-72.25)* 25 (15.75-27.75)*  
*р<0.05 – in comparison with the group of controlled BA  
PEFR – peak expiratory flow rate 
ADBL – average daily bronchial lability 

 
Indicators of pulmonary ventilation demonstrated the presence of generalized obstruction in both groups. The 
greatest decrease in case of the uncontrolled asthma progression was achieved by air flow indicators at the level of 
medium and small-sized bronchi, which may reflect the process of airway remodeling. A significant proportion of 
pulmonary hyperinflation was confirmed by the decrease in forced vital capacity (FVC) in the group without control 
over the disease symptoms (Table 6). 

 
Table 6  

Indicators of pulmonary ventilation in children suffering from BA, 
IU (25-75 percentiles)  

Indicators, %  CBA UBA 
    

PEFR, % 73.25 (70.5-78.25) 66.5 (60.0-72.25) 
   

ADBL,% 14.5 (12.75-15.25) 25 (15.75-27.75)* 
    

FVC% 68.0 (51.0-87.0) 60.5 (59.0-80.5) 
    

FEV1 57.0 (39.0-75.5) 64.0 (49.3-72.7) 
   

MEFR25 58.0 (38.75-73.5) 53.0 (34.0-71.0) 
    

MEFR 50 48.0 (28.0-55.0) 35.0 (26.0-68.5) 
   

MEFR 75 58.75 (47.0-61.5) 41.0 (38.5-66.75)  
*р<0.01 – the significance of differences according to the Mann-Whitney test for 

controlled asthma group.  
MEFR – maximum expiratory flow rate 

 
The available moderate negative correlation between the disease duration and FEV1 (FEV1 (rs= -0.34 (p<0.01)) and 
FVC (rs= -0.339 (p<0.01), the patients’age and FEV1 (rs= -0.387 (p<0.01)) and FVC (rs= -0.29 (p<0.05)is an 
obvious evidence of a dependent decrease in the lung function. Patients with severe uncontrolled BA demonstrated a  
moderate negative relationship between the frequency of asthma attacks and FEV1 (rs= -0.395, р<0.05) and forced 
vital capacity of the lungs (rs= -0.31, р<0.05).  
Daily baseline therapy of uncontrolled BA in both groups complied with the recommendations of the National 
Program “Bronchial Asthma in Children. The strategy of treatment and prevention” and in 85% of cases was 
represented by a combined inhalation drug –Salmeterol + Fluticasone and 15% –Beclomethasone Dipropionate; the 
amount of therapy in the absence of control was 750.0 (CI 500.0–1000.0) mcg/day, and in case of controlled asthma 
Fluticasone dose was 600.0 (500.0–750.0) mcg/day for Fluticasone. The amount of basic therapy of more than 1000 
mcg/day was administered by 3.2 times more often to girls (p <0.05). 

 

Discussion  
The research results demonstrate low control indicators in the group of patients with severe BA. These data are 
comparable with information from previously published studies, according to which only 40 to 73% of patients 
reach full control (Sahin and Naz, 2018; Eliseeva and Balabolkin, 2015; Arkhipov et al., 2011).  
According to the research findings, the following clinical and functional features of the uncontrolled asthma 
progression can be distinguished.  
Undoubtedly, this is a “female phenotype,” which more clearly manifests itself at puberty. The presence of asthma 
in family medical history did not affect the control level, however, allergic diseases along two related lines increased 
the risks of uncontrolled progression by 3.5 times. Also the complicated course of pregnancy, premature birth and 
permanent contact with allergens should be referred to the significant risk factors. Allergic rhinitis comes to the 
foreamong comorbid allergic diseases (Brodskaya, 2017; Shakhova et al., 2017).  
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Higher indicators of physical development in case of uncontrolled asthma have already been noted by a number of 
researchers (Yacheykina et al., 2016). Acute respiratory viral infection increases the risk of uncontrolled asthma 
progression by 3.7 times. It should be noted that the importance of respiratory infections did not decrease with the 
disease progression. Thus, in the majority of patients with uncontrolled symptoms (84.4%), a respiratory infection 
was an aggravation trigger, along with physical exertion and allergen exposure (Ovsyannikov et al., 2017).  
Pulmonary ventilation disorders increased with the disease duration and inversely correlated with the level of 
eosinophils and total serum immunoglobulin E.  
Summing up, it should be noted that all factors affecting the control over asthma symptoms can be divided into 
controllable and partially or uncontrollable.  
The hereditary factor and the child’s sex should be referred to the uncontrollable indicators. The remaining signs, 
including the presence of comorbid allergic conditions, physical development, frequent ARVI with an obstructive 
component at an early age can be attributed to factors that are partially or fully controllable.  
To overcome the “lack of control” threshold, it is necessary to develop preventive action algorithms with respect to 
controllable factors, improve the organization of education for parents and children at the primary health care level, 
and intensify dispensary observation. 

 

Conclusion 
Thus, the following conclusions are drawn:  
1. UBA is quite difficult to be controlled due to its heterogeneity and is detected in a third of patients with severe 
disease.  
2. Uncontrolled progression is more common among girls at puberty and is characterized by a combination with 
comorbid allergic rhinitis, a high incidence of lung hyperinflation against the background of a generalized decrease 
in flow rate indicators (81.3%) and an increase in the total serum immunoglobulin E level.  
3. The most important factors influencing the achievement of controlled progression in severe asthma are aggravated  
hereditary allergic anamnesis inherited both maternally and paternally (OR = 3.4 [range 1.2-9.7], concomitant 
allergic rhinitis (OR = 2.5 [range 1.07-6.01]), frequent obstructive states at an early age (OR = 3.73 [range 1.5–9.0]) 
and high bronchial hyperreactivity to nonspecific stimuli.  
4. Taking into account the importance of the controlled factors, it is necessary to organize activities of primary and 
secondary prevention in persons with hereditary allergic anamnesis, which will reduce the frequency of uncontrolled 
asthma formation. 
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the article. 
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Abstract 
 
Background: The failure of the intestinal anastomosis remains one of the main problems in 

gastrointestinal surgery. Modern principles for solving this problem are focused on the cellular 

level of regeneration using platelet-rich plasma (PRP). In this study, we evaluated the effect of PRP 

and experimentally compared the effectiveness of various application methods in intestinal 

anastomosis regeneration in rabbits. 
 
Materials and Methods: Platelet-rich autoplasma was obtained from 81 rabbits, which were used 

to study two methods of applying PRP (injection into the muscle layer / soaking in the intestinal 

wall) in comparison with the control group on the end-to-end small-intestinal anastomosis. A 

morphological study of intestinal anastomoses was performed after 24, 48, 72 hours, as well as in 7 

days. Evaluation of deformation and strength characteristics of the anastomosis was carried out on 

the 7
th

 day. 
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Results: Analysis of the histological and morphometric data of the study showed that the 

regeneration between the samples of intestinal anastomosis treated with PRP soaking and injections 

into the intestinal wall is more favorable in comparison with the control group, which, in turn, was 

determined by the quantitative ratio of inflammatory infiltrate, fibroblast proliferation, 

neoangiogenesis, and collagen deposition. PRP soaking in the intestinal wall significantly increased 

the number of adhesions battles. The resulting conglomerate adhesions contributed to severe 

deformation and narrowing of more than ½ of the lumen in the intestinal tube. Analysis of the 

deformation and strength characteristics of the formed anastomoses also showed significantly high 

values of the rupture strength of the anastomoses treated with PRP, in contrast with the control 

group. 
 
Conclusion: PRP soaking and injection into the intestinal wall can have a positive effect on the 

regeneration of the intestinal anastomosis. PRP injection into the muscular layer of the intestinal 

wall significantly reduces the development of adhesions in comparison with the PRP-saturated 

group of intestinal anastomoses. Further research is needed to clarify the optimal method of PRP 

application, which will improve the regeneration of the intestinal anastomosis. 

 
 
Keywords: intestinal anastomosis; platelet-rich plasma; PRP–therapy; wound healing; rabbit 
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Introduction 
 

Failure of an intestinal anastomosis is an intestinal surgery problem which has not been 

solved yet. However, there are a lot of studies aimed to reduce the potential life-threatening 

complications [1]. 
 

Today, the global practices concentrate on studying the wound regeneration at the cellular 

level. It is obvious that the platelets are the first blood cells responding to a wound, it is also known 

that they promote tissue regeneration by growth factor and other active agents [2].Growth factors 

secreted by the platelets are polypeptide molecules with different structures and functions. Platelet-

driven growth factor (PDGF), transforming growth factor (TGF-β), vascular endothelial growth 

factor, fibroblast growth factor (FGF), insulin-like growth factor (IGF) are among the most critical 

growth factors [3].Therefore, these factors are known for their mutogenic and chemotactic 

properties which promote wound healing. 
 

Now platelet-rich plasma is widely used in clinical practices, because high concentration of 

growth factors should promote better tissue regeneration [4,13,17].Despite a large number of 
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studies devoted to PRP effect on intestinal anastomosis regeneration, still the impact of autoplasma 

on adhesion and different methods of PRP application are underdeveloped [5,9]. As a rule, soaking 

the intestinal walls with PRP is followed by anastomosis [13, 14], although injected PRP, which 

proved to be highly effective in other areas of medicine [17,18,19,20], has not been applied to 

intestinal anastomosis. 
 

Regeneration of intestinal anastomosis is surely an important process in surgical practices, 

because a breach in the continuity of the intestinal anastomosis causes wound disruption and, as a 

result, a high morbidity and mortality rate. The first three days are the crucial period to form 

intestinal anastomosis [6],when the wound is unstable, and the suture suffers from wound-bursting 

pressure, and it would be helpful to stimulate the regeneration of intestinal anastomosis. 
 

It is in this period when the growth factors secreted by the platelets could play the key role 

in regulating the migration of the intestinal epithelial cells and anastomosis regeneration. 
 

It should be noted that many experimental studies dealing with the strength of the performed 

intestinal anastomoses define wound-bursting strength at an increasedintestinal pressure [5,9,13,14], 

however, we believe the anastomosis regeneration indicators should be extended by measuring the 

intestinal anastomosis strength with morphometric indicators [21,22]. 
 

In the view of the above, we carried out an experimental research with an objective to 

compare the effects of different PRP application methods on intestinal anastomosis regeneration 

and adhesion development. 
 
 
Materials and Methods 
 

Laboratory animals: 
 

81 laboratory rabbits, chinchillas used in the research were of different genders as intestinal 

anastomosis regeneration is not driven by this factor [24], which enables the usage of this 

microsurgical suturing technique for intestinal anastomosis. 
 
PRP preparation and activation 
 

All procedures were performed aseptically at a room temperature. Before the anesthesia 

injection and experiment, we took 8 ml of blood from a peripheral vein in the ear of laboratory 

animals to PRGF EndoRet (Plasma Rich in Growth Factors from Biotechnology Institute, Spain)test 

tubes with ACD-A anti-coagulant recommended for PRP-therapy. PRР was obtained using 

Labofuge 200 centrifuge (Germany) under the test tube instructions from a manufacturer. 
 

To evidence the validity of the experiment, flow cytometry (ADVIA 120 Hematology 

System, Bayer) was used to count the platelets in every PRP sample. 
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In the 1
st

 group of the laboratory animals, before applying the anastomosis, the resected 

intestinal edges were submerged into activated PRP in a Petri dish for 10 min until PRP solution 

was completely jellified. 
 

In the 2
nd

 group of laboratory animals, before applying the anastomosis, the muscular layer 

of the intestinal wall was injected with platelet-rich autologous plasma in the amount of 0.2 ml per 1 

cm
2
. A pre-anastomosis and post-anastomosis bowel was circularly injected. 

 

In the 3
rd

 group of laboratory animals, before applying the intestinal anastomosis, the 

muscular layer of the intestinal wall was injected with psychological saline solution in the amount 

of 0.2 ml per 1 cm
2
. A pre-anastomosis and post-anastomosis bowel was circularly injected. 

 
The animals recovered from the anesthesia when the anesthetic drugs were not injected any 

longer. Extubation was performed with the steady spontaneous breathing, then an animal was 

transferred to a clean prepared cage. 
 

Ketonal 20 mg/kg was provided in the first 24 hours for postoperative analgesia. During the 

experiment, the animals were housed in kept a vivarium in Atchabarov Research Centerin 

accordance with Standard operational procedures for treatment and care of the animals in the 

postoperative period. The Standard is developed together with the Laboratory of Experimental 

Medicine. 
 

The laboratory animals were euthanized with the Almabaev method by administering lethal 

doses of thiopental sodium and saturated potassium chloride solution IM(Euthanasia methods for 

laboratory animals in experiments //PatentRK“ : 11756// 15.07.2002). 
 

The laboratory animals were euthanized randomly depending on the observation period, by 

6 heads in every group. 
 

21 laboratory animals were euthanized in 7 days after surgery by 7 heads in every group 

when the wound-bursting pressure was evaluated. Once the laboratory animals were euthanized, 

relaparotomy was performed, anastomosis was identified and carefully isolated from the adjoining 

adhesions. A segment of approximately 4 cm in length with the anastomosis in the middle was 

resected. The obtained samples were washed with saline solution from faeces. 

 

Evaluation of deformation and breaking strength indicators for anastomosis 
 
 

The resected segments of the anastomosis were placed in a testing device (Tinius Olsen 1 

ST, Redhill, Surrey, UK) with HORIZON app at the distance of 10 mm between the clamps. The 

extension rate (Ve) was 5 mm/min and was constantly applied. The width of the intestinal wall was 

975±95mkm on average. The minimal force necessary to induce the anastomosis rupture was taken 

as the anastomosis breaking strength. This strength was defined from a force-deformation curve 
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prepared by a special app (HORIZON). Before the experiment, the segments were stretched at 0.1 

H to apply the force evenly over the anastomosis site, which provides more accurate attachment of 

the samples to the clamps of the testing device. 
 

Evaluation of adhesions 
 

Severity and area of the adhesion between the small-small intestine and abdominal wall 

were evaluated in accordance with a widely system of parameters (Table 1) [7]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Table 1: Macroscopic evaluation of adhesion intensity in the abdominal cavity 
 

Scores Number of  Adhesion structure Adhesion area Entodermal canal 

 adhesions     deformation  
        

0 no adhesion  no no no   
        

1 one adhesion  membranous 1 anatomic site (in our Slight deformation 

 between the   case blind intestine) without narrowing  of 

 organs or    lumen   

 between        

 organs and       

 abdominal        

 wall         
       

2 2 adhesions  soft, avasculerized 1 floor of abdominal Moderate  deformation 

 between the   cavity (blind intestine without narrowing  of 

 organs or with   + other organs) lumen   

 abdominal        

 cavity        
      

3 More  than  2  solid, avasculerized 3 floors of abdominal deformation,narrowing 

 adhesions    cavity of ½ lumen  

 between        

 organs or with       
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 abdominal    

 cavity    
     

4 Adhesion solid, vascularized More than 2 floors Expressed 

 conglomerate   deformation,narrowing 

    of more than ½ lumen 
     

 
 

It should be noted that the adhesions were evaluated by three independent researchers who 

had not been informed about the surgical procedures. The obtained data were summarized and 

averaged for each animal. 
 
 
 
 
 
 
 
 

Histological and morphological evaluation 
 

Histological examination requires the anastomosis samples, which were taken and 

immediately fixed in 4% formaldehyde solution. The samples were dehydrated, embedded into 

paraffin and cut into 4-μm sections, stained with haemotoxylin and eosin (H & E), and examined by 

two blinded expert pathologists. The main purpose of the histological examination was to evaluate 

the regenerative process along the intestinal suture in three groups in 24, 48, 72 hours, and 7 days 

after surgery. The evaluation parameters were inflammation intensity (leucocytic infiltration, 

vascular stasis, clotting, edema), connective tissue formation and structure, formation of new 

vessels, joining of intestinal wound edges, presence and time of epithelization. 
 

Morphological method involves the usage of an application (Image-Pro plus 6.0; Media 

Cybernetics). 
 

Morphological method examines the following indicators: fibre - crypt index (f/c index), 

lymphocyte count (Lm), neutrophil count (Np), plasma cell count (Pc), macrophage count (Mph), 

intraepithelial lymphocyte count (I/e.lm), epithelial stromal coefficient (e/s), mitosis count in 1 

mm2 outside lymphoid follicles [23]. 
 

Animal biological material was disposed of under the procedure for biological waste 

disposal (These Instructions for biological waste disposal are developed under the subclause 46-11) 

of the Article 8 of the Law of the Republic of Kazakhstan as of 10 July 2002 "On Veterinary 

Medicine". 
 
Statistical evaluation 

 
A package of statistical software R 3.4.4. for Windows was used for statistical analysis. 

Arithmetic mean value (M), a standard deviation (SD) were derived from the quantitative 
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indicators. The results are presented as M±SD. Qualitative features were described in absolute (n) 

and relative values (%). Variability indexes were calculated. The differences between the 

parameters under questions were considered to be statistically important at р<0.05. 
 

Unidimensional variance analysis ANOVA was chosen to be a statistical test. This test 

assumes that the samples from the groups are independent, and F-distribution is used to test the 

hypothesis in case of variance analysis. Mann-Whitney U-test (Wilcoxon test) was performed to 

evaluate the deformation and breaking strength indicators for the anastomoses. 

 
 

Results 
 

PRP analysis 
 

Blood samples taken from the laboratory animals showed a mean hematocrit of 38 ± 5.4%,a 

mean leukocyte count of 7.9 ± 4.1 10³/µL, a mean platelet count of 580 ± 19010³/µL. 
 

Obtained 8 ml of whole blood yielded a harvest of 0.7-0.8 mL of PRP, with a mean platelet 

concentration of 1302 ± 480 10³/µL. Thus, we managed to achieve a three-fold increase in platelet 

concentration in comparison with the initial count, leucocyte count in PRP samples was1.1 ± 0.6 

10³/µL. 

 
 
 
 

Analysis of histological and morphological data 
 

Table 2: Dynamics in morphological indicators 
 

Morphological 1
st

 day   2
nd

 day   3
rd

 day   
           

indicators 1
st

 group  2
nd

 group 3
rd

 group 1
st

 group 2
nd

 group 3
rd

 group 1
st

 group 2
nd

 group 3rd 

f/c index 0.5  0.6
#& 

0.4 0.6 0.6 0.5 0.7* 0.7
# 

0.6 
           

Lm 10±0.1*  10±0.7
# 

14±0.4 12±0.2* 11±0.6
# 

15±0.8 12±0.4* 11±0.1
# 

15 
           

Np 2.1±0.3*  2,0±0.6
# 

6±0.1 2.7±0.2 2.7±0.4
# 

6.4±0.5 2.4±1* 2.3±0.6
# 

7.2 
           

Pc 5.2±0.2*  4.9±0.3
# 

6.9±0.4 5.6±0.6* 5.1±0.2 7.1±0.3 4.4±0.8 4.3±0.9
# 

5.1 
           

Mph 2.4±0.3*  2.5±0.4
# 

2.1±0.6 2.1±0.1* 2.0±0.4
# 

1.7±0.1 2.0±0.3 2.4±0.1
# 

2.0 
           

l/e lm 2.9±0.1  2.8±0.3 2±0.5 2.8±0.6 2.7±0.4 2.6±0.4 2.8±0.7 2.9±0.1 3.2 
           

e/s 72±1*  70±2
# 

62±2 73±2* 72±1
# 

65±3 74±1* 73±2 66 
           

Mitosis 0.6±0.1*  0.6±0.3
# 

- 1.1±0.2* 1.0±0.3 1.3±0.2 1.6±0.3 1.9±0.2
# 

0.7 
         &  
          

Note:* - 1
st

 group from 3rd, 
# 

- 2
nd

 group from 3rd, 
& 

- 1
st

 group from 2nd, confidence   

indicators; р<0.05.         
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Analysis of the morphological indicators for the 1
st

, 2
nd

 groups of the laboratory animals 

(soaking) revealed the maximum infiltration with the neutrophils leukocytes on the 2
nd

 and 3
rd

 

days, by 7
th

 day their concentration decreased by 32% in comparison with that in the control group. 

A decline in the specific protective reactions manifested in a decrease of plasma cell count [25] in 

all groups of the laboratory animals could be observed on the 3
rd

 day after surgery, although a 

plasma cell count in the 1
st

 and 2
nd

 groups was reliably less than that in the control group. 
 

A mitosis count in crypt area is reliably higher in the 2
nd

 group of the laboratory animals on 

the 3rd and 7
th

 days than that in the 1
st

 and 3
rd

 groups, which means their higher capacity for 

regeneration. Macrophage concentration is reliably higher in the 1
st

 and 2
nd

 groups in comparison 

with the control group during all observation period, although the 7
th

 day showed significantly 

higher macrophage concentration in the 2
nd

 group than in the 1
st

 group, which surely illustrates an 

extension of tissue growth area. 
 

Notably, an epithelial stromal coefficient (e/s)fell in the 3
rd

 group of laboratory animals, 

which evidences for the reduction in the content of epithelial cell count and more amount of the 

connecting tissue. 
 

Lymphocyte count fell on the 3
rd

 day in the 2
nd

 group in comparison with the control group, 

the 1
st

 group showed less considerable fall in the lymphocyte count on the 7
th

 day. 
 
Macroscopic examination and histology 
 

All laboratory animals were euthanized at the agreed time, no serious complications or 

diseases were observed during the experiment. A macroscopic examination of the abdominal cavity 

in all laboratory animals did not find any failure with the intestinal anastomosis, peritonitis or any 

other infection. 
 

The criteria of the adhesion evaluation were applied to evaluate the examination results 

(Table 3) by three degrees of adhesion intensity: 
 

0–4 scores – 1
st

 degree (minor adhesive process); 
 

5–10 scores – 2
nd

 degree (moderate adhesive process); 
 

10 scores and more – 3
rd

 degree (intense adhesive process). 
 

Adhesion evaluation illustrated that the formed anastomoses treated by PRP (soaking 

method) in the 1
st

 group of laboratory animals showed the highest degree of adhesion intensity 

(Figure 1)(p = 0.01) in comparison with the anastomoses treated by PRP (injection) in the 2
nd

 group 

of the laboratory animals (Figure 2) and in the 3
rd

 group of the laboratory animals (control). 
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Table3: Adhesion evaluation 
 

  1
st

 day  2
nd

 day  3
rd

 day  7
th

 day   
               

  1
st

g. 2
nd

g. 3
rd

g. 1
st

g. 2
nd

g. 3
rd

g. 1
st

g. 2
nd

g. 3
rd

g. 1
st

g.  2
nd

g. 3
rd

g. 
               

Number of 2±1 0±1 0±1 4±2 1±1 1±1 4±2 1±1 1±1 4±2  2±1 2±1 

adhesion               
               

Adhesion  2±1 0±1 0±1 3±1 0±1 0±1 3±2 1±1 1±1 4±1  3±1 2±1 

structure               
               

Adhesion  2±1 0±1 0±1 2±1 0±1 0±1 3±2 1±1 1±1 4±1  1±1 1±1 

extension               
               

Deformation of 2±1 0±1 0±1 3±1 0±1 0±1 3±1 1±1 1±1 3±2  1±1 1±1 

entodermal               

canal               
               

Result  8±3 0±1 0±1 12±4 1±1 1±1 13±4 1±1 1±1 16±4  4 4 
                
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure1: 1
st

 group of the laboratory animals (PRP soaking, 7
th

 day). 

Extensive adhesive process vascularized solid adhesions (left). A histological picture of 

an adhesion. (right) Hematoxylin and eosin staining×20. 
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Figure 2: 2
nd

 group of the laboratory animals (PRP injection, 7
th

 day) 
 
Separate, soft adhesions (left). Neoangiogenesis is not found. A histological picture of an adhesion. 
 
(right)Hematoxylin and eosin staining ×20. 
 

 

A microscopic evaluation (Table 4)showed significant epithelization of mucosa for the 1
st

 

group (p = 0.032), 2
nd

 group (p = 0.041) in comparison with the control group. Neoangiogenesis 

driven reorganization of the first capillary network is reliably higher in the 2
nd

 group (p = 0.029) 

than in the control group. It should be also noted than no valid differences in an inflammatory 

infiltrating reaction, collagen and fibrosis formation in comparison with the control group were 

found. 
 

Table 4: A microscopic evaluation of the formed anastomoses 
 

Indicators 
PRP soaking. PRP   injection. Control. 

1
st

 group 2
nd

  group 3
rd

 group  
    

Epithelization 2.4±0.4 2.3±0.5 1±0.2 
    

Inflammation 4±0.7 3.1±0.5 3.2±0.5 
    

Collagen 2.3±0.8 2.2±0.6 1.9±0.3 
    

Fibrosis 2.2±0.3 2.5±0.5 2.0±0.4 
    

Neoangiogenesis 3±0.7 2.9±0.8 1.7±0.2 
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Figure 3: Histological picture of a formed anastomosis on the 7
th

 day. 1
st

 group (PRP soaking). 
 

Hematoxylin and eosin staining.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 4: Histological picture of a formed anastomosis on the 7
th

 day. 2
nd

 group (PRP injection). 
 

Hematoxylin and eosin staining. 
 

 

Analysis of deformation and breaking strength indicators 
 

A mean value of the deformation and breaking strength indicators (Table 5) for anastomosis 

rupture in the 1
st

 group was 1.76 ± 0.28 Н, in the 2
nd

 group - 1.81 ± 0.17 Н, no statistical 

differences between the two groups were observed (р = 0.69) in comparison with the 3
rd

 group (a 

control group) 1.54± 0.23 Н (р = 0.04) and (р = 0.05).A rupture was always within the formed 

anastomosis sites. 
 

Table 5: Deformation and breaking strength indicators 
 

Parameters 1
st

 group 2
nd

 group 3
rd

 group 
    

Mean 1.76 1.81 1.54 
    

Mean square deviation 0.28 0.17 0.23 
    

Max 2.49 2.51 2.30 
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 Min 1.32 1.30  1.17  
       

Mann-Whitney U-test (Wilcoxon test) 
 

 

Discussion 
 

Undoubtedly, platelets as the first responders for different traumatic injuries of the body 

integrity serve a therapeutic purpose which, in its turn, should be further examined [8]. 
 

PRP is a blood plasma with a great amount of platelets which release the growth factors for 

wound healing and tissue regeneration. PRP preparation is a procedure with the minimal technical 

costs, while its efficiency in tissue regeneration is supported by many randomized clinical trials in 

different areas of medicine [9]. 
 

Activated platelets release more than 300 active agents from their intracellular granules; 

contain a lot of cytokines, mitogens, anti-inflammatory factors, and other bioactive molecules 

which are important regulators in a complicated microenvironment of the regenerative process, 

which, in its turn, enhance the healing process. Thus, all components necessary for tissue 

regeneration are concentrated in a wound area. 
 

However, PRP preparation methodology requires special attention, which will definitely be 

illustrated by further studies. 
 

Despite the benefits from PRP therapy, it has some drawbacks at the preparation and 

activation stages, as well as at a PRP application stage. In our research, infectious contamination of 

the anastomosis when the intestinal edges are submerged into PRP solution is one of the process 

difficult to control, which undoubtedly caused additional difficulties during the surgery. 
 

It is important to understand that our knowledge in the area of secretion molecular 

mechanisms, genetic regulation and PRP-therapy effects on the indirect processes remains to be 

incomplete [10]. 
 

Literature review shows that there have been several studies into PRP effect on the 

intestinal anastomosis regeneration [13,14], although these studies compared PRP soaking in the 

intestinal walls with PRP injection in anastomosis walls. The analysis of the histological and 

morphometric data illustrated that regeneration between the intestinal anastomosis sites treated by 

PRP soaking and PRP injection into the intestinal wall (Table2)was more favorable in comparison 

with the control group, which was determined by the quantitative correlation between the 

inflammatory infiltrate, proliferation of fibroblasts, neoangiogenesis, and collagen deposition (Table 

4). 
 

The obtained data prove that PRP accelerates the rate and degree of adhesion in a wound 
 
[11]. 
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PRP injection [12] in the intestinal wall is more advantageous in comparison with the 

soaking method. A histological picture did not reveal any fibrosis growth in injection area, any 

microangeopathy, and inflammatory process in the 2
nd

 group of the laboratory animals. 
 

Thus, PRP causes cell proliferation and contributes into the synthesis of angiogenic factors 

during the intestinal anastomosis regeneration, which enhances the healing processwith no regard to 

PRP application. 
 

The present study evaluates the effects from different PRP application methods on adhesion 

process. The obtained data (Table#2) showed that the adhesion process among a group of the 

laboratory animals, where PRP soaking was applied (Figure3), was immediate, a histological 

picture of an adhesion showed a solid vascularized adhesion on the 7
th

 day, in comparison with the 

control group and PRP injected group (Figure 4), where membranous adhesions with no signs of 

neoangiogenesis were found on the 7
th

 day. 
 

PRP soaking in the intestinal wall reliably increased the number of the adhesive battles. The 

formed conglomerate of the adhesions contributed into the expressed deformation and narrowing of 

more than ½ lumen in the intestine. Such a complication occurred due to many platelets around the 

formed anastomosis [15,16]. 
 

PRP injection in the intestinal wall helped to prevent these complications as no residues 

were found in the abdominal cavity. 
 

The analysis of the deformation and breaking strength indicators for the formed 

anastomoses also showed reliably high values of the breaking strength for the anastomoses treated 

by PRP in comparison with the control group. 
 

This research illustrated that further studies in different PRP application methods for the 

intestinal anastomosis are needed. 
 
 

Conclusions 
 

PRP application by soaking and injections in the intestinal wall can positively affect the 

intestinal anastomosis regeneration. PRP injection in the muscular layer of the intestinal wall 

reduces the risk of adhesion development in comparison with the PRP soaked group with the 

intestinal anastomoses. Further studies are needed to identify the best possible PRP application 

method which improves the intestinal anastomosis regeneration. 
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Abstract 

 
Background: Lymphoma is one of the most common hematological malignancies, which can 

be treated effectively by Anthracyline –based chemotherapy. Early detection of subclinical 

Doxorubicin cardio toxicity is a continuing challenge in clinical oncology. Methods has been 

done to minimize cardiotoxicity include serial monitoring of cardiac function or empiric 

doxorubicin dose limitation. 

 
Objective of study: Detection of cardiac effect of doxorubicin in patients with lymphomaand 

determine the relationship between cumulative dose of anthracylcline and late cardiotoxicity 

 
Patients and methods: 50 patients (40 patients with Non-Hodgkin lymphoma and 10 patients 

with Hodgkin S lymphoma) were enrolled in prospective hospital based study in 

Hematological disease center and Baghdad Medical city, from 1st of May 2016 till 1st of 

September 2016, their age ranged from 16 years to 70 years old .All patients had been treated 

accordingly either by CHOP (C ; Cyclophosphamide. H ; Doxorubicin Hydrochloride O, 
 

Vincristine, Prednisolone) or by ABVD regimens (A: adriamycin (doxorubicin) B; 

bleommycin; V; vinblastine D;dacarbazine) .Patients were examined by Echocardiography, 

looking for cardiac dimensions ,ejection fraction and pulses-wave Doppler for any left 

ventricular diastolic dysfunction.Cumulative dose of Doxorubicin ,sex age ,type of lymphoma 
 

.smoking and duration of treatment were evaluated as a potential risk factors for the 

development of cardio toxicity. 
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Results:Total of 50 patients collected their age ranged between 16 and 70 years old with 

mean of 48.8 ± 15.54 years , there were 21(42%) male and 29(58%) female , 10 patients had 

Hodgkin’s lymphoma, treated by ABVD regimens and 40 patients had Non-Hodgkin’s 

lymphoma,they were treated by CHOP regimens.The duration of the treatment varies between 

one year to 11 years of treatment with a mean of 4.4 ± 2.66 years duration, the total dose of 

Doxorubicin ranging from 400 – 680 mg/m2 with a mean of 554 ± 89.45 mg/m2.Of the 50 

patients,28(56%) developed LVH, 24(48%) developed left ventricular diastolic dysfunction 

and 12(24%) developed left ventricular systolic dysfunction.Significant correlation was found 

between the ejection fraction and dose of the doxorubicin ( p value < 0.01) .Significant 

correlation between the type of lymphoma ( p value < 0.001) , duration of treatment ( p value 

0.001) and the dose of Doxorubicin(p value 0.012) with development of LVH also has been 

noted 

 
Conclusion The incidence of cardio toxicity is significant in lymphoma patientstreated by one 

of regimens that contain doxorubicin.The incidence is related to the dose of doxorubicin.The 

longer period of treatment with doxorubicin the higher chance to get cardio toxicity 

 

 
Key word: Hodgkin’s Lymphoma, Non-Hodgkin’s lymphoma, Doxorubicin 
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Introduction 
 

Non-Hodgkin’s lymphomas (NHL) comprise a heterogeneous group of lymphoid 

malignancies that differ with respect to their histological appearance, cell of origin and 

immunophenotype, molecular biological factors, clinical features, prognosis, and outcome 

with therapy. It constitutes of 5% of all cancers and 3% of cancer related deaths in the United 

States. [1][2]
Hodgkin’slymphomas(HL), and particularly, highly aggressive lymphomas such 

as Burkitt’s lymphoma require immediate therapy and often can be cured.[3]Hodgkin’s 

lymphoma is distinctive among lymphomas because it commonly presents locally, is 

associated with firm lymphadenopathy, and allows therapy to be more readily limited in 

intensity and duration compared with other types of lymphoma. Hodgkin’s lymphoma is 

treatable in most patients with high cure rate, even those with advanced disease. [4] 

Doxorubicin is one of the most potent anti-neoplastic agents in the treatment of lymphoid 

malignancies and many solid tumors. However, its therapeutic value is limited by cumulative 
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dose-related cardio toxicity. The incidence of congestive heart failure (CHF) during doxorubicin 

treatment has been reported to be 3% at a dose of 400 mg /m
2
 and 7% at a dose of 550 mg /m

2 [5]
 

but the occurrence of CHF is unpredictable. Late cardio toxicity after doxorubicin has largely been 

studied in children, but less often in adults 
[5][6]

.There are two main theories behind the 

mechanism of its action.Iron-related free radicals and formation of doxorubicinol metabolite 

mitochondrial disruption, which is somewhat intertwined 
[7].

The best evidence supporting the 

mitochondrial hypothesis is in the association of the genetic variants in several component genes 

of the mitochondrial nicotinamide adenine dinucleotide phosphate (NADPH) oxidase complex 

with doxorubicin cardio toxicityin the pharmacokinetics studies 
[8].

The mechanism of the action of 

dexrazoxane protection against cardio toxicity may be by sequestration of iron preventing free 

radical formation. However, as other iron chelators, such as deferasirox, fail to exert the protective 

effects of dexrazoxane an alternative mechanism is by the interaction with topoisomerase IIbeta 

(TOP2B) that prevents doxorubicin from inducing DNA damage 
[9][10]

.Cardio toxicity is a general 

term used to define "toxicity that affects the heart”. 
[11]

Currently available diagnostic criteria of 

doxorubicincardio toxicity according to European society of cardiology guideline 2016include; 1-

LVEF; 10% points decrease to a value below LLN. 2-GLS (Global longitudinal strain) 15% 

relative percentage reduction from baseline, or according to recent guidelines, cardio toxicity is 

 

defined as a reduction of the EF ≥5% to <55% with symptoms or heart failure, or an 
 

asymptomatic reduction of the EF ≥10% to <55% [11][12].However, these cut-off limits are 

arbitrary and frequently dysfunction, systolic or diastolic, develops during chemotherapy even 

when EF or FS are within normal limits. This form may lead to severe and irreversible 

cardiomyopathy and even to death and, therefore, its diagnosis is crucial [12].Overtime, 

recommendations of diagnosis of cardiac dysfunction induced by chemotherapy used 

functional and structural parameters of conventional echocardiography, such as LVEF, as well 

as diameters and volumes. However, these conventional measurements allow only the late 

diagnosis of cardiac dysfunction, which might be already irreversible. Therefore, there is 

major need for accurate and reproducible parameters, able to detect early, subclinical, LV 

dysfunction and, thus, able to identify patients at risk for rapid progression toward irreversible 

cardiac failure, who can benefit from early therapeutic measures. We emphasize the role of 

imagistic methods and biological measurements in assessment of chemotherapy-induced 

cardio toxicity. [13][14] 

 
Aim of study 

 

 Detection of any cardiac effect of doxorubicin in patients with lymphoma.
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 Estimate the relationship between the cardiac parameter with Age, Sex, Type of 

lymphoma ,treatment regimen , smoker history and duration of treatment and dose
 
 
 
 

Patients and methods 
 

50 patients were enrolled in prospective hospital based study in the National Center of 

Hematology and Baghdad Medical city from 1st of May 2016 till 1st of September 2016, 

patients who their age ranged from 16 years to 70 years old .All patients had a Lymphoma 

either HL or NHL and treated accordingly, either by CHOP or by ABVD regimen, the total 

dose of the doxorubicin and the duration of the treatment had recorded.The patients were 

divided into 3 groups according to the dose of doxorubicin received .First group received> 

450 mg/m2, second groupreceived 450-550mg/m2 and the third group received <550 

mg/m2.Patients were excluded from the study if they had; active cardiac disease, such as 

congestive heart failure or sever arrhythmia, ischemic heart disease, hypertensionand renal 

disease. The patient had been evaluated for any sign or symptoms of heart failure, their vital 

signs including their blood pressure,pulse rate had recorded during the course of the 

treatment.Echocardiography, done for all the patients by a cardiologist who don’t have any 

idea about treatment protocol.Echocardiography examination included 2-D,echo and Doppler, 

looking for cardiac dimension , LVPW,IVS ,EF ,E/A ratio of mitral valve for any evidence of 

left LV diastolic dysfunction.Echocardiogram was suggestive of LV systolic dysfunction if 

EF is below 50%. The data were analyzed using the Statistical Package for Social Sciences 

(SPSS) version 20.Pearson’s correlation test was used to assess the correlation of ejection 

fraction(EF) of the patents’ heart with age, gender, type of lymphoma , treatment regimen, 

dose and duration of doxorubicin. The correlation was considered weak when the coefficient 

of correlation (r) (0 - 0.3),moderate if (r= 0.3 – 0.7) and strong when (r>0.7) .P – Value less 

than 0.01 was used as the alpha level of significance.The T test has been used to detect the 

correlation between either the LVH or occurrence of reversed E/A ratio with age, gender, type 

of lymphoma , treatment regimen and dose and duration of doxorubicin. The correlation was 

significant when ( p value less than 0.05). 
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Results 

 

Table 1: Demographic characteristic 

 
      Mean    number   %  

               
 Age   48.48(16-70)         

               
   Male  52.7083   22  44%  

 Sex              
   

Female 
 

44.5769 
  

28 
 

56% 
 

        

               
   HL      10  20%  

 Type              
   

NHL 
     

40 
 

80% 
 

          

               
   Smoker      8  16%  

 smoking              
   

Non-smoker 
     

42 
 

84% 
 

          

               
   

ABVD 
     

10 
 

20% 
 

          

 Treatment              
   

CHOP 
     

40 
 

80% 
 

          

               
   Dyspnea      22  44%  

             
   

Chest pain 
     

1 
 

2% 
 

          

 Presentation              
   

Palpitation 
     

1 
 

2% 
 

          

             
   

Asymptomatic 
     

26 
 

46% 
 

          

              
 

Duration of treatment 
  

4.4y 
       

          

               
 Dose of doxorubicin   554.00 mg/m

2        

           
 >450 mg/m

2      10  20%  
           
 450-550 mg/m

2      14  28%  
           
 <550 mg/m

2      26  52%  
            
 SBP   117.42 mmHg        
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DBP 72.00 mmHg   

    
Pulse rate 79.22BPM   

    
 
 
 
 
 
 

 
Table 1 , show patients age, ranged between 16 and 70 years with a mean of (48.8 )years , 

21(42%) male and 29(58%) female , 8 patients where smoker .Most of patients had NHL(40 

of 50,80%) and (10,20%) had HL ,22(44%) presented with dyspnea, 2% had chest pain, 2% 

presented with palpitation,while 26 (46%) were asymptomatic.The mean SBP was 117 mmHg 

and DBP was 72 mmHg, the average heart rate was 79beat/m.The Anthracyline regimens 

consisted of only doxorubicin .The total dose of doxorubicin ranged from 400 to 680 mg/m2 

with average dose of 554 mg/m2.52% of patients received doxorubicin >550 mg/m2 

 
Table 2: Echo findings in patients with Lymphoma 

 
 

Test 
      

Yes 
  

No 
 

          

             
 LVH      28(56%)  22  

          
 Reversed E/A ratio  24(48%)  26  

           
 EF>50%      12(24%)  38  
         

  Table 3 : LV dysfunction and type of lymphoma 

           
        EF>50   %  
             
 Number      12  24%  

            
 Mean EF      44.75     

           
 Type of   HL  3  25%  
           

 
lymphoma 

           
    NHL  9  75%  
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Table 2 showed that 12 of 50 patients (24%) developed LV systolic dysfunction (EF< 50%), 

they presented with dyspnea, 28 (56%) developed LVH and 28(56%) developed reversed E/A 

ratio which indicate LV diastolic dysfunction. 

 
Table 3 showed those patient with LV systolic dysfunction were 9 patients with NHL treated 

by CHOP forming ( 75%) and 3 patients with HL treated by ABVD forming( 25%) and the 

mean EF was (44.75). Multivariate analysis showed a significant correlation between higher 

cumulative dose of doxorubicin and LV systolic dysfunction (p value, 0.001) , while there 

was negative correlation with other parameters like age, sex ,types of lymphoma, types of 

treatment and smoking history as shown in table 4. 

 
 
 

 
Table 4: Correlations between EF, and, Age, Sex, Type of lymphoma, Treatment regimen, 

Smoker history, Duration of treatment and Dose 
 
 

Ejection fraction 

 

 Parameter Correlation P value 

    
 Age -0.021 0.884 
    
 Sex 0.205 0.152 
    
 Type 0.196 0.173 
    
 Rx 0.196 0.173 
    
 Smoker 0.041 0.777 
    
 Duration 0.060 0.677 
    
 Dose -0.445 0.001 
    

 
 

 
Among patients who developed LV diastolic dysfunction manifested by reversed E/A ratio of 

mitral valve, there was negative correlation between LV diastolic dysfunction with all other 

parameters (p value 0.111) as shown in table 5(A) 
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Table 5(A): Relationship between E/A ratio and Age, Sex, Type of lymphoma, treatment 

regimen, smoker history, duration of treatment and dose 
 
 

 
E/A ratio 

  
N 

   
Mean 

  Std.   
P 

 
        

Deviation 
   

                 

                  
   Reversed  24   52.7083  14.89814     

 Age            0.862  
   

No 
 

26 
  

44.5769 
 

16.13239 
    

           

                  
   Reversed  24   1.5769  0.50898     

 Sex            0.642  
   

No 
 

26 
  

1.5417 
 

0.50383 
    

           

                  
   

Reversed 
 

24 
  

1.8462 
 

0.44233 
    

           

 Type            0.097  
   

No 
 

26 
  

1.7500 
 

0.36795 
    

           

                  
   

Reversed 
 

24 
  

1.8462 
 

0.38069 
    

           

 Smoker            0.810  
   

No 
 

26 
  

1.8333 
 

0.36795 
    

           

                  
   

Reversed 
 

24 
  

1.8462 
 

0.44233 
    

           

 Rx            0.097  
   

No 
 

26 
  

1.7500 
 

0.36795 
    

           

                  
   

Reversed 
 

24 
  

4.4038 
 

3.02194 
    

           

 Duration            0.596  
   

No 
 

26 
  

4.5313 
 

2.82142 
    

           

                  
   

Reversed 
 

24 
  

533.8462 
 

82.24654 
    

           

 Dose            0.111  
   

No 
 

26 
  

575.8333 
 

96.66755 
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The study revealed positive correlation between incidence of LVH and type of 

lymphoma, type of treatment ,duration of treatment as well as the accumulative dose 

of doxorubicin(p value<0.001) as shown in table 5(B) 
 
 
 
 
 
 
 
 
 

 
Table 5(B): Correlation between LVH and Age, Sex, Type of lymphoma, treatment regimen, 

smoker history, duration of treatment and dose 

 
              

Std. 
  

P value 

 

                 
        

N 
  

Mean 
  

Deviation 
   

                

                   
 Age    LVH  28  47.61  14.74     

              0.244  
     no  22  49.59  17.63     

                   
 Sex    LVH  28  1.5000  0.51     

              0.148  
     no  22  1.6364  0.49     

                   
 Type    LVH  28  1.6786  0.48     

                ˂ 0.001 
     No  22  1.9545  0.21     

                   
 Smoker    LVH  28  1.8571  0.36     

              0.469  
     no  22  1.8182  0.39     

                   
 Rx    LVH  28  1.6786  0.48     

                ˂ 0.001 
     no  22  1.9545  0.21     

                   
 Duration    LVH  28  5.2589  3.33     

              0.001  
     no  22  3.4545  1.83     

                   
 Dose    LVH  28  573.5714  78.89     

              0.012  
     no  22  529.0909  102.07     
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Discussion: 
 
 

Early detection of subclinical Doxorubicin cardiotoxicity is a continuing challenge in clinical 

oncology. Methods has been done to minimize cardiotoxicity include serial monitoring of cardiac 

function by serial measurement of cardiac biomarkers such as high sensitive Troponin I, Troponin 

I, NT-proBNP and BNP, any rise of these markers identify patients who may get benefit from 

ACEI, orempiric doxorubicin dose limitation. But limitationor modification of doxorubicin dose 

pose arisk of premature discontinuation of effective doxorubicin therapy.
[16] 

 
There were 50 patients having lymphoma disease their age ranging from 16 - 70 years old 

with a mean age group of 48 years old. They were from both sex with female been the 

dominate. 40 of them (80%) having NHL and treated by CHOP regimen, while 10 of them 

(20%) having HL and they were treated by ABVD regimen. Among 50 assessable patients, 12 

patients (24%) demonstrated decreased EF <50%. All those patients received doxorubicin 

>550 mg/m. Not all patients received higher doses of doxorubicin developed LV systolic 

dysfunction,we have 40 patients (80%) received moderate to high dose of doxorubicin, only 

12 of them developed doxorubicin cardiomyopathy , that could be related to close follow up 

of those patients by cardiologist before and after taking each course of chemotherapy and 

earlier initiation of ACE inhibitor in those who developed early symptoms and signs of 

cardiomyopathy. 
 

In comparing these data with other study, Aleman et al (Netherland 2007)[17] shows that the 

male (53%) were more common than female (47%) and all patients having HL and treated by 

different regimen, Limat et al (France 2003) [18] showed that the mean age was 59 years old , 

the male (57%) is more common than female (43%) all the patient having NHL and treated by 

CHOP regimen . Nousiainen et al ( Finland 2002)[16]the mean age group were 53 years old 

with male (60%) more common than female (40%) all patients having NHL and treated by 

CHOP regimen. Hequet et al (America 2004)[19]the men age group 54 years old and the male 

was the most common (60%) and the most common type was NHL(90%) while the HL was 

10% . they were treated by different regimens . 
 

In this study the duration of the treatment whether CHOP or ABVD ranging from 1-11 years 

with a mean of 4.4 years with an accumulative dose of doxorubicin ranging from 400-680 

mg/m2 and a mean of 554 mg/m2 in both HL and NHL. 
 

Comparing these result with other studies , Hequet et al divided the groups according to their 

dose of doxorubicin , the most common group were received 250-300 mg/m2 Doxorubicin 

about 70% and the 30% received more than 300 mg/m2.[15]in Lima et al the cumulative dose 
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of doxorubicin ranging from 50 – 400 mg/m2 with a mean of 290 mg/m2.[19] in Nousiainen et 

al the 28% of population received doxorubicin dose more than 400 mg/m2 and 24% received 

more than 500 mg/m2 [31] 

 
Our study revealed that 28 out of 50 person (56%) had a hypertrophied LV , while 24 person 

(46%) had a reversed E/A ratio , their EF had been recorded and seen to range from 40 – 72 

with a mean of 60.2, these result analyzed with other data of the patients (age , sex , 

cumulative dose of doxorubicin and the duration of the treatment ) to see any significance 

with cardiotoxicity and these data.In our series, older age group was not a risk factor for 

doxorubicin induced cardiomyopathy ,becausemedian age group of our patients was 48.48 

We see that there was no significant relationship between the EF and the age , sex , type of 

lymphoma , type of treatment regimen and duration of doxorubicin . but we see that there is a 

significant relationship between the dose of the doxorubicin and EF, as we demonstrate that 

when the cumulative dose increased there was a decrease in EF (p value 0.001). 
 

We demonstrate that there is no significant relationship with occurrence of the LVH with age 

and sex but there was an increase in LVH with increasing of the total dose of doxorubicin (p 

value 0.012) and prolongation of the duration of the treatment (p value 0.001), and there is a 

significant relationship of LVH and the type of lymphoma (p value less than 0.001) and with 

type of treatment (p value less than 0.001) and this means that the incidence of LVH is more 

common with patient with NHLthat treated by CHOP regimen. Regarding the E/A ratio 
 

, there is no significant relationship between the age ,sex , type of lymphoma , type of 

treatment ,cumulative dose of doxorubicin or duration of the treatment with the incidence of 

reversed E/A ratio.In other study , Aleman et al[17] showed that there is an increase of 

cardiotoxicity with patient age , as the younger age groups may develop cardiac event (MI 

and CHF) as compared with older group and this is incompatible with our study , but they see 

that there is increase in cardiotoxicty and cardiac event with the groups that receiving increase 

cumulative dose of doxorubicin and this is compatible with our study as there were decrees of 

EF with increasing in the total dose of doxorubicin.[17] 
 

Hequet et al [18] demonstrated that Cardiac abnormalities can occur in patients treated with 

doxorubicin for lymphoma even in patients who received moderate doxorubicin doses. Male 

sex, older age, higher dose of doxorubicin were risk factors for the development of 

cardiomyopathy.and this was compatible with our study in that the patient with increasing 

dose of doxorubicin and with longer period of treatment they got cardiac dysfunction such as 

LVH or decreasing in the EF but it was incompatible in that there were no significant 

relationship with the age and gender as seen with Hequet et al [18] 

 
With Nousiainen et al [16], they found that there is clinical heart failure developed in (7%) 

after a cumulative doxorubicin dose of 500. Leftventricular EF decreased more than 10% 

absolute EF unitsto a final left ventricular EF 45% in 10 patients (36%). For patients who 
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developed cardiotoxicity, the fall in LVEF after acumulative doxorubicin dose of only 200 

mg/m2washighly significant.and this is compatible with our study in that there was a decrease 

in EF of the patient who receiving doxorubicin in a way that increasing in the doxorubicin 

dose will decrease the EF [16] 

 
Limat et al[18] they shows that Early clinical and subclinical cardiotoxicity was frequent in 

patients receiving the CHOPregimen. The threshold of the cumulative dose of doxorubicin 

appeared to be low: at doses >200 mg/m2,27% of patients had cardiac events. Elderly patients 

appeared to be at higher risk and this was compatible with our study in that cardiotoxicity was 

higher in patient that received higher dose of doxorubicin but it was incompatible with our 

study in that the age have no relationship with cardiotoxicity in our study [18] Despite the 

lower age at diagnosis, our series of patients reflected all age groups in our society. A limiting 

factor for our study was the small number of patient and we depend on classical echo in 

detection cardiac abnormalities, however new software of echo (GLS) was not available in our 

centre at the time of conduction this study and this echo modality is very useful in detecting 

early LV Systolic dysfunction in those who have normal EF and normal regional wall motion 

abnormalities. 

 
 

 

Conclusion and Recommendations 
 
 

 The incidence of cardiotoxicity is significant in patients with lymphoma treated by 

one of regimen that contains doxorubicin. The incidence is relevant with the dose of 

doxorubicin. The longer period of treatment with doxorubicin the higher chance to 

get cardiotoxicity. Any patients with lymphoma should be tested by 

echocardiography before the beginning of the treatment by doxorubicin containing 

chemotherapy to assess his baseline cardiac function, and examined for any clinical 

sign or symptom of cardiac dysfunction in every visit and compare with baseline 

data.
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Background  
Cyclophilin-A is a protein, secreted from the endothelial cell and vascular smooth muscle cells in 

response to the reactive oxygen species (ROS),it has peptidyl-prolyl cis-trans isomerase activity 
(PPIA).It is a novel biochemical marker, which is associated with type 2 diabetes mellitus (T2DM) and 
coronary artery disease (CAD).Type 2 diabetes mellitus is a heterogeneous syndrome affecting many 
people in the world; it has a variety of complications that lead to serious problems such as coronary 
artery disease (CAD). T2DM can be diagnosed efficiently by glycated haemoglobin (HbA1c), which 
reflects the state of blood glucose in last three months, so it is considered as a good indicator of long-
term glycemic control according to the recommendation of the American Diabetes Association (ADM). 

 
Objective  

To assess the correlation of Cyclophilin-A with the HbA1c, and to detect the role of Cyclophilin-A 
in the metabolic complications of T2DM, like coronary atherosclerosis, and to evaluate the reliability 
of this marker in prediction and identification of CAD early in type 2 diabetic patients when the 
preventive measures and treatment facilities are effective. 

 
Methods  
One hundred sixty-one volunteers aged (40-60 year), and their body mass index (20- 25Kg/m

2
). They 

were divided into six groups [two control groups (Ia, Ib), two diabetic groups (IIa, 1Ib) and two 
coronary artery disease groups (IIIa, IIIb)]. These volunteers were diagnosed by endocrinologist and 
cardiologist, they are distributed among the groups as follows: [(Ia = control (neg. cath. without DM, 
28 persons), Ib = control (apparently healthy, 25 persons), IIa = DM (neg. cath., 30 person), IIb = DM 
(depending on history, 25 person), IIIa = CAD (without DM, 20 person), IIIb = (CAD + DM, 33 
persons)]. The parameters that measured in this study were (plasma glucose, Glycated haemoglobin, 
serum lipid profile and serum Cyclophilin-A, all these parameters were measured in the fasting state 
for each group. Also, the relationship was found between Cyclophilin-A and Glycated haemoglobin for 
[total control groups, total DM groups, CAD without DM group, and CAD with DM group]. 

 
Results 
Cyclophilin-A levels were a significant elevated in (IIa, IIb, IIIa and IIIb ) groups as compared with 
control groups (Ia, Ib), and the highest level is showed in CAD+ DM group (IIIb). Moreover, there is a 
significant positive correlation between serum Cyclophilin-A and HbA1c in the [total DM groups (IIa 
+IIb), P =6.74E-09, r = 0.687] and in[CAD + DM group (IIIb), P =0.00369, r = 0.491], but the results 
did not show a significant correlation in the [total control groups (Ia+Ib) and CAD without the DM 
group (IIIa)].The present findings showed significantly elevated in the means of FPG level, HbA1c, 
serum cholesterol level, in groups (IIa, IIb and IIIb) as compared with control groups (Ia, Ib) except in 
(IIIa) group there was no significant difference. In addition, there was a significant increase in the 
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mean serum levels of triglyceride, VLDL and LDL for (IIa,IIb, IIIa and IIIb ) groups than in the control 
groups. While there was a significant decrease in mean serum level of HDL for groups (IIa,IIb, IIIa and 
IIIb) than in the control groups (Ia, Ib). Besides, there was a significant decrease in serum HDL level in 
CAD groups (IIIa, IIIb) than in DM groups (IIa, 1Ib). 
Conclusion  
The highest level of serum Cyclophilin-A in diabetic patients with CAD and its positive relationship 
with HbA1c can indicate the role of Cyclophilin-A for predicting CAD in type 2 diabetic patients. 

 
Keywords: Cyclophilin-A, diabetes mellitus type 2, Coronary artery disease, Fasting plasma glucose, 
Glycated haemoglobin, lipid profile. 
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Introduction 

Cyclophilin-A is a widely distributed, and expressed as intracellular protein. It was discovered 
 

three decades ago in 1984 as the intracellular receptor of the immunosuppressive drug 
(cyclosporine- A)[1]. Human Cyclophilins consists of 18 family members which are structurally 
different; the most abundantly one is Cyclophilin-A also called Peptidyl-prolyl cis/trans isomerase 
a (PPIA), which makes about (0.1–0.6%) of the total cytosolic proteins,and catalyzing proline  
isomerization by an electrostatic handle mechanism Cyclophilin -A has essential roles in many 
biological conditions, including protein folding, trafficking, and T-cell activation. It is secreted 

from cells in response to inflammatory stimuli such as hypoxia, infection, and oxidative stress. It  
was classified as an immunophilin. It has been studied as a multifunctional protein that is 
upregulated in a variety of inflammatory conditions [2].  
The intracellular function includes; intracellular signaling, protein trafficking, and the regulation 
of other proteins activity. The Secretion of Cyclophilin-A may mediate intercellular 
communication acting as an autocrine/paracrine[3]. Also, intracellular Cyclophilin-A interacts 
with calcineurin, as components of a caveolin–cholesterol–cyclophilin complex, as components of 
the cell cycle [4].  
The extracellular function of Cyclophilin-A is to stimulate proinflammatory signals in 

endothelial cells (EC) and vascular smooth muscle cells (VSMC), Extracellular Cyclophilin-A 
initiates expression of adhesion molecules (E-selectin and vascular cell adhesion molecule-1) in 
endothelial cells, induces apoptosis, and works as a chemoattractant for the inflammatory process 
[5].  
The increase in ROS and inflammatory mediators represent a critical pathogenic 

mechanism for vascular disease. Cyclophilin -A is implicated as a mediator for vascular 
remodelling in abdominal aortic aneurysms and atherosclerosis [3]. Also, Cyclophilin-A enhances 
adhesion, transmigration, differentiation of monocytes to pro-inflammatory macrophages as well 
as the formation of foam cells in high-glucose conditions [6].  
Cyclophilin -A was found to be high in patients with type 2 diabetes [7]. The risk of vascular 
complications in diabetic patients, increased by ROS and abnormal activation of several 
molecules,lead to Chronic inflammatory processes in the vascular wall begins with vascular 
permeability and increased monocyte transmigration into tissue macrophages, eventually leading 
to the formation of lipid-laden foam cells; Monocytes adhere to endothelial cells and later migrate 
into the subendothelial space in response to chemotactic activation. These foam cells become 
apoptotic and together with cellular debris contribute to fatty lesions leading to atherosclerotic  
plaque formation [6]. Thus, Cyclophilin-A has a vital role in several stages of atherosclerosis; by 
regulating fatty streak formation and plaque rupture. Cyclophilin -A have a significant impact on 
atherosclerosis development, by five important pathological mechanisms which are: -  
- First, stimulates uptake of low-density lipoprotein (LDL-C) in the vascular endothelial cell by 
regulating the expression of scavenger receptors.  
- Second, increases endothelial cell activation by increasing vascular cell adhesion molecule- 1 
(VCAM-1) expression.  
- Third, decreases endothelial cell nitric oxide synthase expression through kruppel-like factor- 2. 
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- Fourth, induced endothelial cell apoptosis 
- Fifth, stimulates recruitment of inflammatory cells derived from the BM to the aortic wall [3].  
Cyclophilin -A has a physiological and pathological role in cardiovascular diseases, such as 
vascular stenosis, atherosclerosis, and abdominal aortic aneurysms [8].  
In Cardiac diseases, Inflammation; triggered by oxidative stress is the leading cause of many heart 

 
problems including hypertrophy, myocardial ischemia, and coronary artery disease, Considering 
the role of Cyclophilin -A in the process of inflammation and ROS generation [9]. 
Cyclophilin  -A  involved  in  myocardial  ischemia  and  perfusion  injury might  be  a  valuable  

biomarker for predicting acute coronary syndromes and could be a potential secretory biomarker 
in pro-inflammatory stimulus for vascular inflammation in patients with T2DM [10]. 
There are three mechanisms by which Cyclophilin- A promotes atherogenesis in T2DM:  

- First, Cyclophilin-A acts as a chemokine and increases adhesion and transmigration of 
glucose activated monocytes into the subendothelial space.  

- Second, Cyclophilin- A modulates monocyte to macrophage differentiation by regulating 
the expression of scavenger receptors.  

-Third, inhibition of Cyclophilin-A reduces oxidized LDL uptake, which is mediated 
through oxidative stress. All these mechanisms contribute together to vascular inflammation in 
hyperglycemia [6].  

Chronic hyperglycemia leads to diabetes Mellitus (DM), which is considered as a metabolic 
syndrome, which is, in turn, lead to many complications [11]. The key risk factor associated with 
diabetes complications is poor glycemic control. HbA1c is becoming a widely used parameter for 
identifyingT2DM, but its accuracy may differ in certain ethnic groups.[12].It has robust stability 
at ambient temperature and can be performed on non-fasted capillary blood samples, making it an 
attractive potential alternative for screening [13]. It has been established as a time-honoured gold 
standard yardstick of long-term glycemic control.  
In which recommended by the American Diabetes Association (ADA) as possible use instead of 
FPG for diagnosis of DM. It is an important indicator of long-term glycemic control with the 
ability togive an impression of the state of glucose in the blood over the past two to three 
months.HbA1c reflects the cumulative glucose exposure of erythrocytes over a preceding time 
frame proportional to erythrocyte survival. HbA1c is thus an a real function of the glucose-time 
curve, an educationally useful concept to aid teaching and clinical judgment [14].  
HbA1c not only gives a reliable measure of chronic hyperglycemia but also correlates with the 

risk of long-term macro and microvascular diabetes complications. An elevated level of HbA1c 
has also been considering as an independent risk factor for CAD and stroke in subjects with or 
without DM.  
HbA1c produce in vivo from a chemical reaction called the glycation which occurs by the non 
enzymatic reaction between the glucose and N-terminal end of the β-chain in haemoglobin, which  
forms a Schiff base. Through the rearrangement, the Schiff base is converted into Amadori 
products, of which the best known is HbA1c.  
Normal adult haemoglobin consists of HbA (α2β2), HbA2 (α2δ2), and HbF (α2γ2) in the 
percentages of 97%, 2.5%, and 0.5%, respectively. About 6% of total HbA is called HbA1, which 
is made up of HbA1a1, HbA1a2, HbA1b, and HbA1c fractions, defined by their chromatographic 
and electrophoretic characteristics. HbA1c is the most existing of these fractions and in health 
comprises approximately 5% of the total HbA fraction [15]. 

 
Subjects, material & Methods 
Subjects  
One hundred sixty-one voluntaries from [(The specialized center for endocrinology and diabetes), 
(Cardiologic clinics of Ibn- Al-Bitar hospital) and (Central Health Laboratory, Baghdad- Iraq) ] 
were encountered in this study during the period from September 2017 to September 2018. They 
were divided into six groups, as shown in table (1). 
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  Table (1): Groups numbers and distributions   
      

Groups  Groups Names  Voluntaries  
    Numbers  

I
a  control/ neg. cath. without DM  28  

Ib  control /apparently healthy  25  
IIa  DM / neg. cath.  30  
IIb  DM/The diagnosis depends on the history &clinical examination 25  
IIIa  CAD without DM  20  
IIIb  CAD + DM  33  

 

Control Persons (Ia& Ib)  
Twenty-five apparently healthy persons (13 female and 12 male) were recruited through 

advertisement among laboratories and hospital staff in the above three medical centers. Also, 
twenty-eight patients (14 female and 14 male) who don’t suffer from diabetes or heart disease, 
who were diagnosed by specialized physicians from the catheterization unit in cardiologic clinics 
of Ibn- Al-Bitar hospital, table (1). 
Diabetic patients (IIa& IIb)  

Fifty-five voluntaries patients with diabetes mellitus type 2 were taken; twenty-five of them 
were recruited from the specialized center for endocrinology and diabetes and thirty patients from 
the catheterization unit in cardiologic clinics of Ibn- Al-Bitar hospital. All these patients were 
diagnosed by physicians, and they were also evaluated by physical and full medical history, table 
(1). 
Patients with coronary artery disease (IIIa& IIIb)  
Fifty-three voluntaries patients who had CAD were recruited from the catheterization unit in 
cardiologic clinics of Ibn- Al-Bitar hospital. Twenty patients were suffering from CAD only, and 
thirty-three patients had CAD with DM. All these patients were diagnosed by physicians, and they 
were also evaluated by physical and full medical history, table (1).  
Exclusion criteria  
Included: Thyroid disease, renal disease, liver disease, pregnancy, smoking, drinking alcohol, 
hypertension, Patients are taking a chronic drug that may interfere with study results. The 
exclusion was achieved by accurate history and laboratory analysis under the supervision of a 
consultant physician.  
Blood Sampling  

Blood samples were obtained from all patients & apparently healthy persons after overnight 
fasting (12 h), Using disposable syringes, 5 ml venous blood samples were aspirated at (08:00 – 
10:00) Am. Blood samples were collected into three disposable plastic tubes for each patient and 
apparently healthy persons. First tube,(two millilitres) of blood were transferred into serum 
separator gel tubes, left it at room temperature for 15 minutes for clotting and then centrifuged (at 
3000 rpm) for 10 min. to provide serum for measuring, lipid profile, ( the assays were carried out 
immediately). Second tube, (one milliliter) of blood was transferred into serum separator gel tubes, 
left it at room temperature for two hours for clotting and then centrifuged (at 1000×g.) for 20 min. 
to provide serum, the serum was aspirated into aliquot in plastic labeled epindrof and stored in a 
deep freeze at -80C until used, for estimation of Cyclophilin-A (repeated freeze/thaw cycles were 
avoided). Third tubes, (two millilitres) of blood were transferred into EDTA coated tube for 
HbA1c estimation and FPG measurement (the assay was carried out on the same day).  
Reagents  

All substances and standard solutions in this work were of the highest analytical grade 
obtained from commercial sources and used without further purification. These chemicals are: 
ELISA kit of novel biochemical marker assay for quantitative determination in human serum was 
supplied by my biosource/USA, used for measured serum Cyclophilin-A, kits used for measured 
FPG, HbA1cand serum [cholesterol, triglycerides (TG), high-density lipoprotein – cholesterol 
(HDL –C)] were supplied by Human Gesellschaft fur Biochemica und mbHMax- Planck- Ring 21. 
65205 Wiesbaden. Germany. 

 

Methods 
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The procedures for estimation novel biochemical marker (Cyclophilin-A) and other 

biochemical parameters were followed as given in the instruction of their kits. The methods for 
determining Cyclophilin-A has been done in central health laboratory (hormonal lab) which were 
stored in deep freezing (-80

o
C). Other biochemical parameters (FPG, lipid profile, and HbA1c) 

were determined at the same day of blood samples collection in the laboratories of the cardiologic 
clinics of Ibn- Al-Bitar hospital and the specialized center for endocrinology and diabetes. 

 
 

Biochemical measurements & Clinical examination  
Two methods have been used:-Enzyme colourimetric methods for measuring FPG, HbA1c, 

Lipid profile, by using a spectrophotometer and Enzyme-linked immunosorbent assay (ELISA) for 
measuring Cyclophilin-A. Beside proper clinical non-invasive exams [the electrocardiogram 
(ECG),ECHO, tread mill] were done for the groups (Ib and IIb) while groups (Ia, IIa, IIIa, IIIb) 
already diagnosed by clinical examination of coronary computed tomography angiogram (CCTA). 
Also, blood pressure was measured for all groups. 

 
Statistical Analysis  
Data were translated into a computerized database structure. An expert statistical advice was 
sought for statistical analyses where computer-assisted using Statistical Package for Social 
Sciences version (SPSS - 23). Frequency distribution for selected variables was done first. A p-
value≤0.05 considered being statistically significant. The statistical significance of the difference 
in mean of a normally distributed quantitative variable was assessed by the analysis of variance 
(ANOVA) test. When the ANOVA model showed a statistically significant difference further 
exploration for the statistical significance of the difference in mean between all possible pair of 
groups was assessed by the least standard deviation (LSD) test. The strength, direction and 
statistical significance of the linear correlation between two quantitative variables were assessed 
by Pearson's correlation coefficient. The results are expressed as numbers, range and (mean ± SD). 

 
Results 
Serum Cyclophilin –A level  
The mean serum levels of Cyclophilin -A for groups (IIa,IIb, IIIa, IIIb) were (7.863±0.690 ng/ml), 
(7.746 ± 0.690 ng/ml), (9.197 ± 0.634 ng/ml), (12.345 ± 2.123 ng/ml), respectively and for control 
groups (Ia, Ib) were (4.232±1.227 ng/ml), (4.474±1.628 ng/ml) respectively. There was a 
significant increase in means for overall groups when compared with that found in control groups, 
and the highest level present in the group (IIIb), [P -value = 0.00036]. Also, there was a significant 
increase in mean of Cyclophilin-A in CAD with the DM group(IIIb) as compared with CAD 
without DM (IIIa) group. In addition, there was a significant increase in the mean of Cyclophilin-
A in CAD groups ( IIIa,IIIb) as compared with DM groups (IIa, IIb).While the results showed no 
significant difference in mean of Cyclophilin -A level between [control groups (Ia)and (Ib)], and 
between [diabetic groups (IIa)and(IIb)] table (2), figure (1). 
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Table (2): The difference in means of serum Cyclophilin-A among 
the six groups  

Parameter Serum Cyclophilin -A (ng/ml) 
Groups (mean ± SD) 

Ia A 
 4.232 ±1.227 

I
b A 

 4.474±1.628 
IIa B 

 7.863 ±0.690 
IIb B 

 7.746 ± 0.690 
IIIa C 

 9.197 ± 0.634 
IIIb D 

 12.345 ± 2.123 
LSD 1.069 

P- value Sig. 0.00036 
The Letters(A, B, C, D)are significant at P ≤ 0.05 (comparison among groups)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (1): Bar chart showing the difference in mean of serum Cyclophilin-A 
among groups under the study 

 
 

HbA1c & Cyclophilin-A 

HbA1c correlate positively with Cyclophilin-A in[total DM group (IIa +IIb) P = 6.74E-09 , r = 
0.687 and CAD + DM group (IIIb) P = 0.00369 , r = 0.491], but the results did not show any 
significant correlation in the [ total control group (Ia+Ib) and CAD without DM group (IIIa)], 
figure [2(a, b, c, and d)].  

Figure (2 b and 2d) were shown medium positive correlations between HbA1c and 
Cyclophilin-A for total DM group and (CAD + DM) group these were statistically significant (P ≤ 
0.05). 

 
 

 

©Annals of Tropical Medicine & Public Health SPe113 



Al-Aridhi et al (2019): Early prediction of CAD August 2019 Vol. 22(I)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (2): Scatter diagram with fitted regression line showing the correlation  
between HbA1c and Cyclophilin-A in (a) total control groups, (b) 
total DM groups(c) CAD without DM group, (d) CAD+DM group 

 
 

 
FPG and HbA1c 

The mean plasma levels of FPG for groups (IIa,IIb, IIIa, IIIb) were (215.13± 79.85 mg/dl), (214.24  
± 85.59 mg/dl), (95.10 ± 5.73 mg/dl), (229.76 ± 99.44 mg/dl), respectively and for control groups 
(Ia, Ib) were (94.68 ± 6.99 mg/dl), (95.08 ± 6.37mg/dl) respectively. The mean blood levels of 
HbA1c for groups (IIa,IIb, IIIa, IIIb) were (8.497±2.015mg/dl), (8.360±2.324 mg/dl), 
(5.125±0.343mg/dl), (8.615±1.528mg/dl), respectively and for control groups (Ia, Ib) were (5.146  
± 0.453 mg/dl), (5.392±0.526 mg/dl) respectively. There was a significant increase in means of  
FPG and HbA1c for overall groups when compared with that found in control groups except in 
(IIIa group), it was no significant difference. [P -value = 0.00027 and 0.00014 respectively]. The  
results showed no significant difference in mean of FPG and HbA1c levels between [control 
groups (Iaand Ib)], between [diabetic groups (IIaand IIb)], and among groups [(IIa, IIbandIIIb)], 
table (3). 
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Table (3): The mean serum level of fasting plasma glucose and 
HbA1c among the six groups  

 
Parameters FPG  HbA1c 
Groups (mean ± SD)  (mean ± SD) 

I
a A A 

 94.68 ± 6.99  5.146 ± 0.453 
I
b A A 

 95.08 ± 6.37  5.392 ± 0.526 
IIa B B 

 215.13 ± 79.85  8.497 ± 2.015 
IIb B B 

 214.24 ± 85.59  8.360 ± 2.324 
IIIa A A 

 95.10 ± 5.73  5.125 ± 0.343 
IIIb B B 

 229.76 ± 99.44  8.615 ± 1.528 
LSD 52.649  1.170 

P- value Sig. 0.00027  Sig.0.00014 
The Letters(A, B, C)are significant at P ≤ 0.05 (comparison among groups) 

 
Lipid profile 

The mean serum levels of cholesterol for groups (IIa, IIb, IIIa, IIIb) were (173.20±28.54 mg/dl), 
(174.16±66.11mg/dl), (128.95±29.68mg/dl), (168.61±66.73mg/dl), respectively and for control groups 
(Ia, Ib) were (99.07±23.37mg/dl), (94.16±35.60 mg/dl) respectively. The mean serum levels of 
triglyceride for groups (IIa, IIb, IIIa, IIIb) were (210.70±36.07 mg/dl), (212.96±48.19 mg/dl), 
(237.20±35.96 mg/dl), (238.64±46.73 mg/dl), respectively and for control groups (Ia, Ib) were  
(151.93±29.13 mg/dl), (152.72±28.98 mg/dl) respectively. There was a significant increase in 
means of serum cholesterol and triglyceride for overall groups when compared with that found in 
control groups except in (IIIa group), it was no significant difference [P -value = 0.00011]. The 
results showed no significant difference in mean of cholesterol and triglyceride levels between 
[control groups (Iaand Ib)], between [diabetic groups (IIaand IIb)], and among groups [(IIa, 
IIbandIIIb)], table (4). 

 

 
Table (4): The mean serum level of triglyceride and cholesterol 

among the six groups  
Parameters TG (mg/dl)  Cholesterol  (mg/dl) 

Groups (mean ± SD)  )mean ± SD)) 
    

Ia A A 
 151.93 ± 29.13  99.07 ± 23.37 

Ib A A 
 152.72 ± 28.98  94.16 ± 35.60 

IIa B B 
 210.70 ± 36.07  173.20 ± 28.54 

IIb B B 
 212.96 ± 48.19  174.16 ± 66.11 

IIIa B A 
 237.20 ± 35.96  128.95 ± 29.68 

IIIb B B 
 238.64 ± 46.73  168.61 ± 66.73 

LSD 30.683  36.840 
P- value Sig.0.00011  Sig.0.00011 

The Letters(A, B, C)are significant at P ≤ 0.05 (comparison among groups) 
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The mean serum levels of HDL for groups (IIa,IIb, IIIa, IIIb) were (35.667±9.319 mg/dl), 
(37.680±9.728 mg/dl), (28.200±9.950 mg/dl), (22.606±6.113 mg/dl), respectively and for control 
groups (Ia, Ib) were (46.143±6.559 mg/dl), (46.920±12.926 mg/dl ) respectively. There was a 
significant decrease in HDL means for overall groups when compared with that found in control 
groups [P (ANOVA) = 0.00009].  
While the mean serum levels of LDL for groups (IIa,IIb, IIIa, IIIb) were (141.10±41.23 mg/dl), 
(136.92±45.42 mg/dl), (182.90±39.81 mg/dl), (179.12±55.57 mg/dl), respectively and for control 
groups (Ia, Ib) were (85.93 ±32.42mg/dl), (85.68±26.08mg/dl), respectively .Also, the mean serum 
levels of VLDL for groups (IIa,IIb, IIIa, IIIb) were (34.667 ±5.809 mg/dl), (34.920 ±13.260mg/dl), 
(25.750 ±5.946 mg/dl), (33.758 ±13.339mg/dl), respectively and for control groups (Ia, Ib) were 
(19.857 ±4.625mg/dl), (18.880 ±7.114 mg/dl), respectively. There was a significant increase in 
means of serum LDL and VLDL for overall groups when compared with that found in control 
groups [P -value = 0.00017 and 0.00024 respectively]. The results showed no significant 
difference in mean of HDL, LDL and VLDL levels between [control groups (Iaand Ib)], between 
[diabetic groups (IIaand IIb)], and among groups [(IIa, IIb& IIIb)], table (5). 

 
 

Table (5): The mean serum level of HDL, LDL, VLDL among the six 
  groups  

Parameters  HDL (mg/dl)  LDL (mg/dl)  VLDL (mg/dl) 
Groups  (mean ± SD)  (mean ± SD)  (mean ± SD) 

       
Ia A A A 

  46.143 ± 6.559  85.93 ± 32.42  19.857 ± 4.625 
Ib A A A 

  46.920 ± 12.926  85.68 ± 26.08  18.880 ± 7.114 
IIa B B B 

  35.667 ± 9.319  141.10 ± 41.23  34.667 ± 5.809 
IIb B B B 

  37.680 ± 9.728  136.92 ± 45.42  34.920 ± 13.260 
IIIa C C C 

  28.200 ± 9.950  182.90 ± 39.81  25.750 ± 5.946 
IIIb C C B 

  22.606 ± 6.113  179.12 ± 55.57  33.758 ± 13.339 
LSD  7.289  33.328  7.380 

P- value  Sig. 0.00009  Sig. 0.00017  Sig. 0.00024  
The Letters(A, B, C)are significant at P ≤ 0.05 (comparison among groups) 

 

 

Discussion 
 

Cyclophilin-A  
There was a significant increase in mean serum level of Cyclophilin-A in all groups than in 

control groups. Also, there was a significant increased in groups of CAD with and without DM as 
compared with DM groups, table (2), figure (1).  

A study performed by Ramachandran ET AL. supports the above finding; the authors found that 
patients with T2DM had higher circulating levels of Cyclophilin- A than the apparently healthy 
population. Cyclophilin-A levels were increased in patients with diabetes and CAD, suggesting a 
role of this protein in accelerating vascular disease in T2DM [16], and considering the evidence 
that Cyclophilin -A is an inflammatory mediator in atherogenesis. However, the level of 
cyclophilin-A is significantly increased in the group of diabetic patients with CAD, as compared 
to a group of diabetic without clinical CAD[17], Beside that Ramachandran ET AL. observed that 
patients with CAD, irrespective of whether they had diabetes had significantly higher Cyclophilin  
–A level than those without CAD. This finding indicates the possible role of Cyclophilin-A in the 

pathogenesis of the vascular disease[16]. 
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In concordance with the current study, Yossef ET AL. reported that there was a highly significant 
increase in Cyclophilin –A level in DM group, CAD group and CAD with DM group as compared 
with the control group; also, there was a highly significant increase in the Cyclophilin –A level in 
diabetic patients with CAD when compared with diabetic patients without CAD. The results 
demonstrated that Cyclophilin-A level is a good marker in predicting DM, CAD, and for the 
exclusion of CAD in diabetic patients[18].  
Cyclophilin –A is present in some inflammatory and infectious diseases. It is recognized as a 
secreted growth factor that is induced by oxidative stress. It was also detected in diabetic patients 
and was shown to be secreted by monocytes in response to hyperglycemia, indicating that 
Cyclophilin –A could be a potential secretory marker in T2DM [16].  
Similarly, Tian-Tian ET AL. observed that Cyclophilin -A levels in plasma samples of patients with 
diabetes and coronary artery disease were higher compared with plasma from healthy volunteers, 
suggesting that Cyclophilin-A secreted from monocytes in patients with diabetes is an important 
proinflammatory stimulus for vascular inflammation. Secreted Cyclophilin-A acts as a 
proinflammatory cytokine that activates endothelial cells and leukocytes, increasing inflammation 
in vessels and promoting atherogenesis [19].  
A study was performed in 2018 by Satoh ET AL. who suggested the use of Cyclophilin –A in 
conjunction with C-Reactive Protein as a predictor the risk in CAD in a study on several patients 
with CAD. These findings suggested the possible utility of plasma Cyclophilin –A level as a 
marker of pro-inflammatory status in patients with diabetes. They suggested that measuring the 
plasma levels of cyclophilin-A will become a routine test in clinical practice in the near future.  
A possible role for Cyclophilin –A in atherosclerosis is becoming increasingly apparent. They had been 
shown that knock-down of Cyclophilin –A in EC reduced apoptosis induced in vitro by tumor-necrosis 
factor-α and that Cyclophilin-A deficiency was associated with a marked decrease  
in EC apoptosis in the early stages of atherosclerosis. The increase in vascular oxidative stress 
requires Cyclophilin –A, which thereby sensitizes EC to apoptosis. Also, Cyclophilin –A secretion 
is regulated by Rho-kinase activation, which is vital for VSMC contraction and atherosclerosis. 
Consistently, plasma levels of Cyclophilin –A were significantly elevated in patients with CAD 
[20]. 

 
The data and the results in this research did not show any significant difference between the two 
control groups(Ia& Ib ) for all measured parameters in this study, so they can be merged and deal 
with as a single group (total control). Also, there was no significant difference between the two 
DM groups (IIa& IIb) for all measured parameters in this study. Therefore, they can be merged 
and deal with as a single group (total DM), while there was a significant difference between the 
two CAD groups [IIIa&IIIb]for all the results, and for this reason, we dealt with them separately as 
shown in figure (2). 

 
Cyclophilin-A, HbA1c and FPG  
This study demonstrated a positive correlation between Cyclophilin-A and HbA1c, as shown in 
figure (2), and the strength of the relationship (depending on r-value) appears according to the 
following sequence:  

 
Total DM groups (IIa + IIb)> CAD + DM group > Total control groups (Ia +Ib) > CAD without DM group 

(Medium) (Medium) (Week) (Very week correlation) 

Sig. Sig.non sig.non sig. 

 
 
 
 
 
 

 
The results in this study are consistent with the results obtained from Ramachandran ET AL. who 
reported that the mean of HbA1c values was highest in the diabetic group followed by the group 
of DM with CAD[16]. These results are also in agreement with another previous study in which 
they mentioned that there was a positive correlation between Cyclophilin-A and HbA1c [18, 21]. 
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The present findings showed that FPG level and HbA1c were significantly elevated in the groups (IIa, IIb and IIIb) 

than in control groups (Ia and Ib), table (3).  
A study performed by Shams El‐Din ET AL. strongly supports the above finding, the authors 

found a statistically significant increase in the mean values of FPG and HbA1c in (diabetic 
without CAD and diabetic with CAD groups) as compared to the control group [22].  

These results were in line with the results of Ramachandran ET AL. reported that mean HbA1c 
values were highest in the diabetic group followed by the group of patients with ( CAD + DM) 
[16].  

A study done by Shariq ET AL. showed that an elevated level of HbA1c had been considered as 
a significant risk factor for CVD and stroke in subjects who have diabetes [15]. Also, Zhao et al. 
were demonstrated that high FPG is an independent predictor of severe CAD in non-diabetic 
patients, while the presence of DM usually signifies serious lesions in CAD patients [23]. In 
addition, Chaffin ET AL. reported that high HbA1c variability was significantly associated with 
incident CVD [24].  

In 2012, Selvin ET AL. evaluated ten prospective studies and concluded that every 1% increase 
in HbA1c was associated with an 18% increase in the risk of CVD, 13% in CAD, 16% in fatal 
CAD, and 17% in stroke. Furthermore, they had done a meta-analysis of 5 RCTs (Randomized 
controlled trials) and showed, that during 5-year treatment, reduction of HbA1c about 0.9% 
resulted in a 17% significant reduction in non-fatal MI events, 15% in CAD events, but the 
nonsignificant reduction in stroke events in T2DM [17]. 

 
Lipid profile  
Data obtained from the present study found that there was a significant increase in the mean serum 
levels of cholesterol, TG, VLDL-C and LDL-C for (IIa, IIb, IIIa and IIIb) than in control groups (Ia 
and Ib), tables (4) and (5) respectively. While there was a significant decrease in mean serum level 
of HDL-C, for (IIa, IIb, IIIa and IIIb) than in control groups (Ia and Ib).Besides, there was a 
significant decrease in mean serum level of HDL-C, for (IIIa and IIIb) groups than in (IIa, IIb) 
groups, table (5).  

The results of the current study are in line with the information of Shams El‐Din ET AL., who 
reported that there was a significant increase in the mean values of total serum cholesterol, 
triglycerides and LDL-C in (diabetic without CAD and diabetic with CAD groups) as compared to 
the control group. Regarding HDL-C, its mean values were significantly decreased in (diabetic 
without CAD and diabetic with CAD groups) as compared to the control group, with a highly 
significant decrease in diabetic with CAD group. These funding were in agreement with Lüscher 
ET AL.,2003, who reported that patients with DM II are likely to have dyslipidemia characterized 
by low HDL-C levels. Also, the results in agreement with Natarajan ET AL., 2010, who reported 
that there was an inverse association between HDL-C levels with the risk of CAD in diabetic 
patients [21].  

A study performed by Ramachandran ET AL. supports the current study about triglyceride, in 
which the authors found higher triglyceride level in patients with CAD irrespective of whether 
they had diabetes or not compared to apparently healthy subjects and patients with only diabetes 
[16].  
A study by Miura ET AL., suggested that the major risks for CVD include: Insufficient reduction of 
LDL-C levels; Low levels of HDL-C; elevated TG levels, and insufficient control of other risk 
factors [25].  

Saleh ET AL. reported that Lipid abnormalities had resulted from diabetic complication in 
patients with T2DM, and they had significantly (elevated in triglyceride and decreased in HDL-C) 
as compared to the apparently healthy subjects group. The present study is in agreement with the 
results in this part but does not agree with the following part in which Saleh ET AL. reported that for 
the other lipid parameters (total cholesterol and LDL-cholesterol) did not change significantly 
between these two groups [26]. 

 
Conclusion  
Low serum Cyclophilin-A level in control groups [apparently healthy persons and persons without 
diabetes who had negative catheterization results], and high level of Cyclophilin-A in type 2 
diabetic patients with and without CAD. Also, a high level in patients with CAD without DM, 
besides its positive correlations with HbA1c, these findings indicating that Cyclophilin-A has a 
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good role in predicting the development of macrovascular complication in T2DM, before the 
appearance of the signs and symptoms of CAD. 

 
List of abbreviation:T2DM = type 2diabetes, DM = Diabetes mellitus, BMI = body mass index, FPG = 
Fasting plasma glucose, HbA1c = Glycated haemoglobin, CVD= cardiovascular disease , CAD = Coronary 
artery disease, neg. cath. =negative result of diagnostic catheterization, ANOVA = Analysis of variance, sig. 
= significant, HDL-C = High density lipoprotein-cholesterol, LDL-C = Low density lipoprotein- cholesterol, 
TG = Triglycerides, VLDL-C = Very low density lipoprotein- cholesterol, LDL = low density, lipoprotein- 
cholesterol, ROS = reactive oxygen species, PPIA = peptidyl-prolyl cis-trans isomerase activity, VSMC = 
vascular smooth muscle cells.ECG = electrocardiogram, CCTA = clinical examination of coronary 
computed tomography angiogram, Ec= Endothelial cell. 
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Abstract:  

Food poisoning is a sickness that is due to consumption of water or food contaminated with bacteria themselves and/or their toxins, or with 

viruses, parasites, or because of chemicals. the cross-sectional study of 100 food-handlers by conducting face to face interview by 

questionnaire, and take samples from food, tools and workers, at November 2017 to March 2018 in Al-Hilla city, to get information about the 

practices, attitudes and knowledge of the food-handlers regarding food safety. Antimicrobial and bacterial haemolytic activities were 

evaluated before and after the usage of vinegar. The commonest category of age group among food workers was 21-30 years (55%). The 

highest percentage of bacterial isolated from restaurants and workers were S. epidermidis, S. aureus followed by E. feacalis and E. coli. 

The educational level indicated that the largest groups among workers (41%) have only primary education. The 93% of workers have no 

learned or enter food safety courses. Most cases of food poisoning (about 50% of the total cases) were attributed to improper handling of food 

by food workers. Vinegar inhibits bacterial growth and haemolysis at concentrations 30% and 40% but not at 10% and 20%. Young workers 

do not have a good level of education or enter food safety courses. Most bacterial isolates were found on the skin, nose and gastrointestinal 

tract which indicates their responsibility on food poisoning cases due to poor personal hygiene of the workers, and poor usage of hygiene 

protective devices. Also vinegar showed effective antimicrobial and antihaemolytic actions that can be used as an antiseptic by its addition to 

food equipments during washing and cleaning. 
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Introduction: 
 
Food is importantly considered as a necessary requirement for humans but it can also be a vehicle for transmission of disease when it is 

contaminated with pathogenic germs. Globally, millions of the world populations are at increasing risk of food-borne diseases (FBDs) and 

millions get morbidity and/or mortality as a result of consuming unsafe food each year [1]. According to the World Health Organization in 

2015, unsafe food containing harmful, causing more than two hundreds diseases range from diarrhoea to cancer [2, 3]. 

 
 
Food poisoning is essentially initiated by drinks or foods contamination with pathogenic harmful parasites, viruses, bacteria, chemicals or 

toxins. These microbial risks could be introduced at the poor handling of food and lack of hygiene (e.g. using water contaminated or 

contamination equipment) [3]. Improper food preparation and handling by food-workers is responsible for more than 50% of the total cases 

of food poisoning. The most importantly recognized and a significant risk factor which leads to food contamination and poisoning is poor 

hygiene of the persons, primarily ineffective hand washing [4,5]. For guaranteeing the safety of food that is managed by food handlers, this is 

mainly dependent on the most basic criterion of handling which is hand hygiene and the fundamental preventive and precautionary events in 

health care settings is hand washing [6],moreover, its role at the kitchen, for avoiding infectious disease spreading through human-to-human 

or human-to-food route [7,8]. The emergence of such risks can occur during processing, transporting or storing foods and food products, 

despite the fact several food-borne diseases could be self- limited, some of them could be serious and may result in death. These diseases may 

be more sever and serious in pregnant women, children, immunocompromised and elderly age group. 

 
 
About 1/10 which estimated 600 million people in the world get illness after eating contaminated foods and about 420.000 mortality rate 

every year, resulting in 33 million loss of healthy life each year[2]. According to the WHO, in 2015, about two millions of people died 

because of diarrhoeal diseases, most of those cases were attributed to the consumption of contaminated different foods or drinking unclean 

water [2, 7, 8]. 

 
 
Survivors of the serious FBDs especially from children may suffer from physical and mental developmental retardation, with permanent 

quality impact on their lives [1]. Nearly, one third of all deaths from FBDs are in children under the age of 5 years, who make up just 9% of 

the world population. Global estimation showed that 125000 of children under 5 years of age die due to FBD [2]. In developing countries, 

food poisoning is more serious and critical due to several reasons, as food handling, food storage at inadequate manner and poor regulatory 

standards [8]. food poisoning can also affect the development of economy through the agriculture and tourism. Most adults with employment 

that involving serving or preparing food do not have academic course in nutritional facts, food sciences or even microbiology and, never 

possess certification in food safety. On the other hand, effective hand washing may eliminate nearly half of all these illnesses [9]. 

 
 
Vinegar is one of the home-prepared materials, with 4-18% acetic acid, obtained from fermentation of different fresh and dry fruit types; it is 

cheap and easily obtained at markets. It has antimicrobial activities that can prevent food materials contamination with bacteria [10]. Also, it 

is considered as one of the best-known, oldest, applicable and commercially available worldwide medical materials [11]. Different works had 

been done to detect and evaluate the effects of various extracts of many medicinal materials to inhibit the effect of virulence factors or even 

down regulate their expression [12]. Also, information recommends that antimicrobials derived from plants could be aided in the control of 

microbial toxin production, and toxin mediated pathology in humans. 
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Therefore, this work aimed to assess the practices, attitudes and knowledge of institutional food-workers and handlers in Al-Hilla city, with 
attention to hygienic practices related to food and other over-all safety applications. 

Materials and Methods: 

A cross-sectional study including the application of subjective interview and usage of questionnaire to one-hundred (100) food-

handlers in Al Hilla city to get information on the practices, attitudes and knowledge of the food-handlers and food safety with some 

demographic data such as gender, age, educational level of workers and the length of business employment in the food services; at the 

period from November 2017 to March 2018. Also taking swabs from tools, workers and food for bacterial culture, isolation and 

identification. 
Commercially available vinegar was used to evaluate its antihaemolytic activity; all bacterial isolates were cultivated on blood agar to 

screen bacterial haemolytic activity, then after, blood agar was prepared with the addition of vinegar at concentrations 10, 20, 30 and 

40% to the media followed by bacterial cultivation. Also, these concentrations of vinegar were applied in wells that were formed in 

culture media after their streaking with bacterial suspension; in order to detect antibacterial effect of vinegar, by measuring 

diameters of inhibition zones. 

Data analysis: The records were analyzed by using SPSS version 18.0 to get percentages, mean, standard deviation and median for all 
parameters. 

Results: 

Results showed that the highest age group among the workers was 21-30 years (55%), with mean 27.69, standard deviation 8.14 and 

median 26 and all the selected workers were male (100%). Regarding the educational level, results indicated that the largest group 

among workers had only primary education (41%), with a lack of cultural awareness of workers, which shows less knowledge of d 

ealing with food. The majority of who were married (58%). 

The largest category of workers (38%) had a work experience of (3-6) years, The few years of operation whose work is less than 3 

years constitute (27%) and the average is 6.29 and the standard deviation 6 25, Median is 4; This refers to the lack of experience of 

food preparation workers and this makes risk to people's lives must be improved by teaching them the correct ways to prepare food. 

Those who take courses in food safety (7%), while (93%) did not learn or enter food safety courses. Only 5% had skin diseases while 

practicing the profession; table (1). 

Moreover, the microbiological culture of samples from food, tools and workers were studies, 70%of the growth culture gave positive 

culture, while 30% of samples were negative culture (figure 1).There are many types of bacteria that have been found; 

Staphylococcus epidermidis gave the highest percentage 18.9%, other isolated bacteria that appeared in high percentages were 

Enterococcus feacalis, Staph .aureus and Escherichia coli as 17.2%, 17% and 14.8% respectively. Additional serious isolated 

bacteria are Enterobacter 8.3%, Bacillus6.5%, Salmonella 2.95%, Serratia2.9%, Proteus 2.4% and Klebsiella0.6%. In the following 

tables, the questions answers that had been directed to the restaurant-workers; table (2, 3, 4).Figure (3) displayed the antimicrobial 

effect of 30% and 40% of vinegar against bacterial species of the study. Table (5) showed the examining the effect of vinegar to inhibit 

bacterial haemolysin, 10 and 20% vinegar concentrations were not effective, while 30 and 40% gave significantly high inhibition. 

Discussion: 

The Food Safety in restaurants is important, it is apparently that people are surrounded by food every day so it can be dangerous if 

not handled, prepared and stored properly. Bacteria can grow in food and causes illness. 
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Results showed that a lower level of food safety knowledge was observed by workers. This may be due to two things; first, the lack of 

training course and awareness program among workers and staff. Secondly, the fact that most workers are not used to correct practices when 

preparing food so they have no knowledge about food safety and environmental health issue. The high percentage of positive bacterial 

culture, that were obtained from both workers and food with its instrument; this result indicating lack of interest in cleanliness and non-

wearing gloves and exposure to direct air, the presence of cleanliness and attention by workers in some restaurants and this is good for 

preventing pollution and reducing the spread of bacteria. Some of these bacteria are found on the skin, nose, mouth or live in the intestines 

and their presence in the food indicates that the workers were not wearing the paws and not washing the hands correctly, when it entering the 

human body, it will cause different diseases as UTI, meningitis, pneumonia, cholecystitis and septicemia [13]. 
 
The study showed that the majority of those who work in restaurants and cafeterias do not like working in this field, but are forced because of 

the social condition, and their lack of love for this work leads to the lack of interest in cleaning the food or dishes and this leads to 

contamination of food. The study showed also that 96% of the cafeterias did not have permission from the health office, which indicates that 

there is no adequate health control, which causes several problems for the digestive system, mainly food poisoning. 
 
The study also showed that 9% of restaurants and cafeterias lack hygiene and food care required in this field, as well as 15% of customers 

(consumers) also suffered from food poisoning, with 22% of workers. This is a sign of lack of interest in cleaning the place by the workers. 

Regarding hand washing before eating by the consumers, 49% at the end of eating while41% of them before eating, and this indicates the lack 

of health awareness by some consumers and also found that 25% do not care about washing their hands before food and this is the first cause 

of food poisoning and some of them do not clean hands after leaving the bathroom, which facilitates the bacteria mobility and infection of the 

digestive system and thus lead to food poisoning and found that 51% of the workers wearing gloves during work to prepare food, that half of 

the workers do not wear gloves and this increases the likelihood of contamination of food as there are several workers do not care about 

cleaning their nails and do not wash dishes after use and this is the largest evidence of food contamination and disease. One of the most 

mistakes made by restaurant workers and cafeterias is to reheat the cooking oil more than once and this causes several health problems, as the 

cooled oil becomes more susceptible to the bacterial growth and multiplies very quickly with in food and this leads to contamination of food 

and the consequent toxic food poisoning. Most workers leave most foods opened and become more susceptible to pollution. It had been 

shown that cooked food especially meats, as they are associated with Enterococcal species contamination, which have ability to survive the 

heating of cooking processes [14]. As water, food, and/or person-to-person transmission with deficient self and hand hygiene, in addition to 

overcrowding; this may enhance the spreading of the antibiotic-resistant pathogenic organisms [15]. 
 
There are numerous questions asked to the restaurant workers about how to manage their work and to deal with tools, food and hygiene 

related to their work; their answers revealed a low level of knowledge. 
 
Uncooked food or those cooked little; can have high contents of different microorganisms that could be eliminated by high temperatures 

during cooking. During outbreaks the investigations detected the presence of staphylococcal-enterotoxins within food, where the cell count 

was less than 100CFU/gram of foods. This gives suggestion that these pathogenic microorganisms were eradicated by the high temperature of 

cooking, while the enterotoxins are still present within the implicated food, owing to thermal resistance of exotoxins [16]. 
 
At the Public Health Laboratory, various researches on food-borne pathogens detection is a very common and important practice, in contrast, 

food-handlers examination during outbreak investigation is somewhat neglected. This group is considered as a potential source of 

enterotoxigenic bacteria and its toxins, as these toxins produced commonly by strains isolated from both foods and their handlers. As a way 

to protect against these bacteria and their toxins, some nations prevent individuals who are colonized with staphylococci from handling food, 

which is not a practical problem solution, as this problem is difficult to be controlled. 

 

©Annals of Tropical Medicine & Public Health SPe114 



Hindi et al (2019): Bacterial isolation August 2019 Vol. 22(I) 
 
Many works support the antimicrobial effects of vinegar [17].It contains glacial acetic acid as 5–8%, which is considered as a potent 

bactericidal substance by its inactivation of variable bacterial species with inhibiting microbial growth [18]. Thus, in many researches it was 

considered as a superior decontaminator especially when compared with other materials as lime, alcohol, salted water [19], Niaz and Fatima 
 
[20] revealed that vinegar exhibited momentous antimicrobial activities especially against food-borne pathogens; such as Salmonella, E. coli 

and Klebsiella. Also the work of Lingham and his workers [21].Vinegar’s phenol groups have a tendency to form hydrogen bonds with 
 
proteins of cell wall and therefore, destroying the cell membranes, in addition to down regulation of bacterial proteins including haemolysin 

[22, 23].Finally, the proper training of food-handlers and maintenance of self-hygiene are the best solutions to prevent the contamination of 

foods, andto provide them with instruction on the proper storage of foods. 
 
 
 
 

Conclusion 
 
Most bacterial isolates were found on the skin, nose and gastrointestinal tract which indicate their responsibility on food poisoning cases due 

to poor personal hygiene of the workers, and poor usage of hygiene protective devices. Also vinegar showed effective antimicrobial and 

antihaemolytic actions that can be used as an antiseptic by its addition to food equipments during washing and cleaning. 

 
 
ACKNOWLEDGEMENTS: 

 
We are extremely thankful to the College of Nursing, Babylon University for provided that all the needed facilities, which are necessary for 
successful completion of the present work. 
 
 
 
The Source of Funding; were self-fund 
 
The Conflict of Interest; the authors declare that they have no any conflict of interest 
 
The Ethical Clearance: The study were approved by the ethical committee of scientific research according to ministry 

higher education and scientific research in Iraq, also according to biosafety low of good laboratory protection . 
 
 

References: 
 
1- SEARO Library, World Health Organization, Regional Office for South-East Asia, Indraprastha Estate, Mahatma Gandhi Marg, 2016, 
New Delhi 110 002, India. 
 
2-World Health Organization (WHO). Food Safety; WHO: Geneva, Switzerland, 2015. Available 
onlinehttp://www.who.int/mediacentre/factsheets/fs399/ar/ 
 
3-Addis M, Sisay D.A Review on major food borne bacterial illnesses. Journal of Tropical Diseases.2015;3:1-7. 
 
4- Curtis V, Cairncross S. Effect of washing hands with soap on diarrhea risk in the community. A systemic.2010; 12: 1 -4. 
 
5-Akabanda F, Hlortsi EH, Owusu-Kwarteng J. Food safety knowledge, attitudes and practices of institutional food-handlers in Ghana.J 
Health Education Research & Development. 2017; 5:1-4. 
 
6- World Health Organization. World Health Organization. Evidence of hand hygiene to reduce transmission and infections by multidrug 
resistant organisms in health-care settings. In WHO Guidelines on Hand Hygiene in Health Care; Clean Care is Safer Care Team, Ed.; WHO: 
Geneva, Switzerland, 2009. 

©Annals of Tropical Medicine & Public Health SPe114 

http://www.who.int/mediacentre/factsheets/fs399/ar/


Hindi et al (2019): Bacterial isolation August 2019 Vol. 22(I) 
 
7-Adeleke SI. Food poisoning due to yam flour consumption in Kano (Northwest) Nigeria. Online J Health Allied Sci. 2009; 8:1-10. 
 
8-Lee HK, Abdul Halim H, Thong KL, Chai LC. Assessment of Food Safety Knowledge, Attitude, Self-Reported Practices, and 
Microbiological Hand Hygiene of Food Handlers.2017; 55: 1-14. 
 
9-Byrd-BredBenner C, Maurer J, Wheatley V, Schaffner D, Bruhn C, Blalock L. Food safety self-reported behaviors and cognitions of young 
adults: results of a national study. J Food Prot. 2007; 70(8): 1917–1926. 
 
10-Uyttendaele M, Neyts K, Vanderswalmen Y, Notebaert E, Debevere J. Control of Aeromonas on minimally processed vegetables by 
decontamination with lactic acid, chlorinated water and thyme essential oil solution. Int J Food Microbiol.2004; 90: 263-271. 
 
11-Jafari AA, Tafti AF, Lotfi-Kamran MH, Zahraeii A, Kazemi A. 2012. Vinegar as a removing agent of Candida albicans from acrylic resin 
plates.Jundishapur J Microbiol, 5 :388-392. 
 
12-Upadhyay, A., Mooyottu, S., Yin, H., Nai r, M., Bhattaram, V., Venkitanarayanan, K.Inhibiting Microbial Toxins Using Plant-Derived 
Compoundsand Plant ExtractsMedicines2015, 2: 186-211. 
 
13-Abdul-Razzaq MS, Al-Khafaji JK and Al-Helli, SH. Molecular Detection for Virulence Factors of Coagulase NegativeStaphylococci 
Isolated from Patients with Urinary Tract Infection.2017; RJPBCS., 8(1): 1392-1398. 
 
14-Foulquie Moreno, M. R., Sarantinopoulos, P., Tsakalidou, E. and DeVuyst, L. (2006).The role and application of enterococci in food and 
health. Int. J. Food Microbiol., 106: 1–24. 
 
15-Chabuck ZA, Al-CharrakhAH and Al-Sa'adiMAK.Prevalence of Vancomycin Resistant Enterococci in Hilla City,Iraq. (2011). MJBL;  
8(3):  326-340. 
 
16-do Carmo LS, Dias RS, Linardi VR, Sena MJ and dos Santos DA. An Outbreak of Staphylococcal Food Poisoning in theMunicipality of 
Passos, Mg, Brazil. 2003. Brazilian archives ofBiology and Technology; 46(4): 581-586. 
 
17-Nascimento MS, Silva N, Catanozi MP and Silva KC. 2003.Effects of different disinfection treatments on the naturalmicrobiota of lettuce.  
J Food Prot, 66: 1697-1700. 
 
18-Medina E, Romero C, Brenes M, De Castro A. Antimicrobial activityof olive oil, vinegar, and various beverages against 
foodbornepathogens. J Food Prot 2007;70:1194-9. 
 
19-Hindi, N., Al-Mahdi, Z. and Chabuck, Z. antibacterial activity of the aquatic extractof fresh, dry powder ginger,apple vinegar extract of 
fresh ginger and crud oil of ginger(Zingiberofficinale) against different types of bacteria in Hilla city, Iraq. International Journal of 
Pharmacy and Pharmaceutical Sciences. 2014; 6(5): 414-417. 
 
20-Niaz K, Fatima A. Screening Antibacterial Activity of Vinegar & Olive Oil on Enteric Bacteria. RADS j. biol. Res. Appl. Sci.,2017;  
8(1):14-17. 
 
21-Lingham, T., Besong, S., Ozbay G. and Lee, J. Antimicrobial Activity of Vinegar on Bacterial Species Isolated from Retail and Local 
Channel Catfish (Ictaluruspunctatus). J Food Process Technol 2012. 
 
22- Sami R, Maetham A, Shymaa J. Effect of SalvadoraPersica on Types of Bacteria, J. DuhokUnvi. 2009; 12(1):244 -249. 
 
23-Yagnik, D., Serafin V.and Shah,A. Antimicrobial activity of apple cidervinegar against Escherichia coli, Staphylococcus aureus and 
Candida albicans; downregulating cytokine and microbial protein expression Scientific reports, (2018) 8: 1732. 
 
 
 
 
 
 
 
 
 
 

 

©Annals of Tropical Medicine & Public Health SPe114 



Hindi et al (2019): Bacterial isolation August 2019 Vol. 22(I)  
 
 
 
 

30% 
 

 Positive Culture 
 

70% 
 

Negative Culture  
 

 
 
 
 
 
 

 

Figure (1): Percentage of the result of microbial cultures from restaurant-food, tools and workers. 
 
 
 
 
 
 
 

Table (1): Biographic parameters related to restaurant food-handlers. 
 

Variables Items No. (%) 
    

Age groups (years) <20 14 (14%) 
 21-30 *55 (55%) 
 31-40 24 (24%) 
 > 41 7 (7%) 

Gender Male *100 (100%) 
 Female 0 (0%) 

Educational level Illiteracy (don’t read) 14 (14%) 
 Primary education *41 (41%) 
 Secondary or middle education 27 (27%) 
 Institute or University 18 (18%) 

Work experience (years) <3 27 (27%) 
 3-6 *38 (38%) 
 7-15 28 (28%) 
 > 15 7 (7%) 
 Single 37 (37%) 

Marital status 
  

Married *58 (58%) 
    

 Divorce 5 (5%) 
    

Living area Rural 48 (48%) 
   

 Urban *52 (52%) 
    

Did you attendance to the course of Safety Food Handling? Yes 7 (7%) 
   

 No *93 (93%) 
    

Did you have disease as Cholera and Amebic  Dysentery ? Yes 0 (0%) 
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  No  0 (0%) 
     

 Did you have chronic skin disease? Yes  5 (5%) 
     

  No  *95 (95%) 
     

 
 

  Question  Yes  No  
    F   %   F   %   
  Do you leave this job if you are offered another job? 82  82 18  18   
           

  Is the place where all food safety conditions are available?  36   36   64   64   
  Do you have a certificate practicing? 4  4  96  96   
            

  Have you been poisoned in the past three years?  9   9   91   91   
                

  Have  you seen anyone who has been poisoned by food? 15  15 85  85   
           

  Do you smoke?  22   22   78   78   

  Question  Yes  No  
    F   %   F   %   
  Do you leave this job if you are offered another job? 82  82 18  18   
           

  Is the place where all food safety conditions are available?  36   36   64   64   

Table (2): The  Do you have a certificate practicing? 4  4  96  96  questions’ 
answers for 

          

workers'  Have you been poisoned in the past three years?  9   9   91   91  
satisfaction with 

              

the work.  Have  you seen anyone who has been poisoned by food? 15  15 85  85  
      

           

  Do you smoke?  22   22   78   78   
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Figure (2): Percentage of bacterial types isolated from restaurant-food, tools and workers. 
 
 
 
 
 
 
 
 
 
 

Table (3):Hygiene practices used by restaurants’ workers when providing food for reduction of contamination. 
 

Question  Yes    Sometimes  No 

  F   %    F   %   F  % 
                  

Do you check the food expiration date before eating it? 59  59   29  29  13  13 
             

Do you wash your hands before eating?  75   75    24   24   1  1 
Do you dry your hands after getting out of the bathroom? 68  68   27  27  5  5 
Do you use gloves when cooking food?  51   51    32   32   17  17 
Do you keep your nails clean? 70  70   26  26  4  4 
Do you reheat the oil more than once?  28   28    56   56   16  16 
Do you wash Knifes and tools after sharp them? 49  49   40  40  11  11 
Do you Keep the canned food with open cover?  27   27    41   41   32  32 

                  

Do you keep Fresh food close to the cooked food? 33  33   44  44  23  23 
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Figure (3):Effect of vinegar (30-40% concentration) against the bacterial isolates. 
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Table (4): Knowledge of food-providers around practices taken in preparation of food.  
  Question  Know Somewhat No   
          

    F % F % F %  
  1.Do you know that  hands washing before food preparationreduces the risk  89 89 7 7 4 4  
  ofcontaminated food?         
  2. Do you know that the bacteria are stored in the mouth ,nose, nails, and on the skin ? 65 65 26 26 9 9  
  3.Do you know that changing the color, smell and shape of food indicates it's  65 65 28 28 7 7  
  contamination?         
  4.Do you know that washing the food before eating it reduces the risk of food poisoning? 65 65 30 30 5 5  
  5.Do you know that reheating cooked food contributes to food contamination?  49 49 38 38 13 13  
  6. Do you know that drinkingandeating in the workplace may increase the risk of 50 50 33 33 17 17  
  poisoning?        
  7.Do you know that washing dishes and tools with detergents prevent contamination?  54 54 30 30 16 16  

           
  8.Do you Know that some diseases are transmitted by food such as : Hepatitis, AIDS, 36 36 24 24 40 40  
  Typhoid?        
  9. Do you know that the storage temperature of food is less than 5 Celsius?  26 26 27 27 47 47  
           

  10.Do you know that the appropriate temperature for ready-to-eat food is 65 Celsius? 24 24 22 22 54 54  
          
  11.Do you know that freezing food kills all bacteria causing disease?  50 50 29 29 21 21  
           

  12. Do you know that vegetables are the highest risk of contamination from other food? 58 58 23 23 19 19  
          

  13.Do you know that the ideal regionfor  meat storage is the intention of the bottom of the  43 43 33 33 24 24  
  refrigerator?         
  14.Do you know that wearing gloves reduces the risk of food contamination? 59 59 32 32 9 9  
  15. Do you know that the Knifes and the chopping pad should be well sterilized to prevent  52 52 42 42 6 6  
  contamination?         
  16. Do you know that towels can be a source of food contamination? 59 59 32 32 9 9  
          

  17.The healthy way to dissolve meat and frozen chicken is to put it in cold water?  37 37 37 37 26 26  
           
  18.Do you know that wearing hats is important to reduce contamination? 44 44 33 33 23 23  
          

  19.Do you know that using sterile and filtered water in cooking reduces the risk of  55 55 34 34 11 11  
  contamination?         
  20. Do you know that wearing rings and bracelets during cooking may contaminate food? 48 48 33 33 19 19  
          
  21.Do you know that keeping the food open for more than two hours may pose a risk of  60 60 26 26 14 14  
  poisoning?         
  22.Do you know that the meat grinder should not be used in vegetables shredded to reduce 42 42 42 42 16 16  
  contamination?        
  23.Do you know that food poisoning occurs because of the growth of bacteria on food?  54 54 33 33 13 13  
           
  24. In case of food poisoning, Do you have enough information to save the poisoned 5 5 64 64 31 31  
  person?        
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Table (5):Antihaemolytic activity of different concentrations of vinegar against different bacterial species. 
 

Bacterial isolates  Vinegar concentration 
              

  10%   20%    30%   40%  
              

S. aureus +  +   -  -  
          

S. epidermidis  +   +    -   -  
              

St. faecalis +  +   -  -  
          

Bacillus  +   +    -   -  
              

Serratia +  +   -  -  
          

Enterobacter  +   +    -   -  
              

E. coli +  +   -  -  
          

Proteus  +   +    -   -  
              

Salmonella +  +   -  -  
          

Klebsiella  +   +    -   -  
              

Haemolysis= +, No haemolysis= - 
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Abstract: 
 
Background: Globally, epidemiological statistics provide an evidence that breast cancer is the second 

common type of cancers and definitely the most common type among women with a fraction of 25% of 

the total registered cancer cases.And by reviewing the worldwide mortality rates, it is among the top ten 

killers worldwide with an estimated increase in the number of deaths from 7.4 million in 2004 to 83.2 

million in 2015. 
 
With such an increasing burden of the disease over time, a huge necessity emerged to conduct more 
studies on breast cancer knowledge, early detection practices, in addition to the assessment of the 
disease risk factors and preventive measures. 
 
The study objective: To assess the knowledge of female students of the Southern Technical University in 
Basrah regarding breast cancer (signs, symptoms, breast self-examination and ways of prevention). 
 
Methodology of the study: It is a cross-sectional study that included 250 female students of the 
Southern Technical University in Basra with the age between 18-24 years during the year 2018. 
 
Results: The study found that 66.8% of the female students know some or all the signs and symptoms of 
breast cancer compared to 33.2% of them who did not know any sign or symptom of the disease. 
 
62.8% of the students included in the study did not know that breast cancer is a preventable disease. 

More than half of the sample (55.6%) did not hear about breast self-examination. In addition, the majority 

of those who knew about breast self-examination mentioned that the importance of breast self-

examination is early detection of breast cancer. While the rest of the study population thought that it is 

important only for reassurance. 
 
Conclusions and recommendations: The study concluded that more health education training and 
awareness sessions on breast self-examination technique should target students at an early age with a 
special focus on university students. 
 
Keywords: Breast cancer, breast self-examination, students, Basrah, Iraq  
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Introduction: 
 
Globally, epidemiological statistics provide evidence that breast cancer is the second common type of cancers 
and definitely the most common type among women with a fraction of 25% of the total registered cancer cases. 
(1)

And by reviewing the worldwide mortality rates, it is among the top ten killers worldwide with an estimated 

increase in the number of deaths from 7.4 million in 2004 to 83.2 million in 2015.
(2) 

 
With such an increasing burden of the disease over time, a huge necessity emerged to conduct more 
studies on breast cancer knowledge, screening and early detection practices, in addition to the 

assessmentof the disease risk factors and preventive measures.
(3, 4) 

 
In general, cancer is usually more destructive if occur in younger age groups with less survival rates 

compared to those when occur during older age groups of life.
(5, 6)

And that’s why targeting young 
female university students is crucial to plan future preventive measures and reducing the mortality rates 

especially in developing countries.
(7) 

 
Studies around from eastern Mediterranean countries revealed that recognizing a small lump in the breast 
was the main symptom in the majority of cases among students. Other warning signs of breast cancer 
such as changes in the breast shape, nipple retraction and bloody discharge from the nipple) were only 
known among less than 25% of the students.In addition, breast self-examination is considered to be the 

early detection measure for the disease.
(8) 

 
And because of its big advantage in screening and early detection of the disease, breast self-examination 
was adopted by all countries within their health policies for prevention and control of breast cancer 

especially in developing countries.
(9) 

 
The screening program of the disease consist of a systematic approach starting at the primary health 
care level with an educational program to raise the community awareness on breast self-examination, 

followed by mammography and clinical examination at the secondary and tertiary level.
(10) 

 
Among these steps in diagnosing and confirming the disease, breast self-examination is the highly 
recommended one in developing countries with the least cost compared to mammographic confirmation 

in countries with better health infrastructure.
(11, 12) 

 
Beside the economic value, other advantages of breast self-examination include its easiness to be performed 
periodically by the woman herself which provides more confidentiality and privacy in addition to  
the non-invasiveness procedure that protect the woman from the hazards of anesthesia and surgical 

interferences.
(13, 14) 

 
In other words, the main aim of breast self-examination is to train women on how to feel their breasts 
periodically so that they would discover any change in the appearance/consistency and therefore early 

detection of any abnormality.
(15) 

 
This aim was pointed out in many studies that revealed a positive prognosis of the disease due to early 

detection of the disease by efficiently performed breastself-examination.
(16) 

 
Students (as well as any other person) can have the information of breast self-examination from many 
sources. Media (television, radio and internet) is a one of the main sources of such information. Health 

 
©Annals of Tropical Medicine & Public Health SPe115 



Maatook et al (2019): Breast cancer and breast self-examination August 2019 Vol. 22(I) 
 

 

 

 

care providers, health educational materials like posters and leaflets in addition to friends and family members are among the list of these sources. 

 

 

Studies from around the world revealed that in spite of knowing all the related information, majority of 
women (especially students) are either not performing breast self-examination or they do it with an 

incorrect procedure.
(19, 20, 21)

Other studies confirmed a deficiency in the knowledge about the importance 

of performing breast self-examination especially among female students.
(22, 23, 24) 

 

The study objective: 
 

To assess the knowledge of female students of the Southern Technical University in Basra regarding 
breast cancerand breast self-examination. 
 

Methodology of the study: 
 

It is a cross-sectionalstudy that include 250 female students of the SouthernTechnical University in Basra 
with the age between 18-24 years during the year 2018. 
 

Data were collected using a special questionnaire that was designed to includequestions about the 
respondent knowledge of breast cancerincluding its signs, symptoms, early detection by breast self-
examination and ways of the diseaseprevention. 
 

Statistical analysis of the collected data was done by Microsoft Office – Excel (2010 version). 
 

Results: 
 

The study found that 66.8% of the female students knows some or all the signs and symptoms of breast 
cancer compared to 33.2% of them who did not know any sign or symptom of the disease. 
 

Figure 1 represents the main signs and symptoms of breast cancer mentioned by the students. The most 

frequently mentioned sign or symptom was the presence of a breast lump (53.3%), followed by unusual 

pain at the breast (18.6%), skin changes at the breast (16.8%), bloody discharge from the nipple (12.6%) 

and breast abscess (9%), Swelling of the whole breast was mentioned by 5 students (3%), while 5.4% of 

them thought that Breast Cancer has no any sign or symptom. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The most commonly known signs & symptoms ofbreast cancer that were known by the students. N=167 
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62.8% of the students included in the study did not know that breast cancer is a preventable disease. In 
addition, more than half of the sample (55.6%) did not hear about breast self-examination. 
 
The main source of the students’ knowledge about breast self-examination were found to be television (33.3% 

of the included students), Primary health care centers for 26.1% of the students. Scientific books was the 

source of information for(18%) of them. In addition, breast examination Clinics was found to be the source in 

11.7% of them and internet as a source of knowledge in 10.8% of the students (Figure 2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Source of students’ knowledge about breast Self-Examination. 
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Among those 111 students who knew about breast Self-Examination, less thanhalf of them (45%) were 

found by the study to be actually practicingbreast self-examination (Figure 3). And among those 50 

students who practice breast self-examination, almost half of them (46%) were found by the present study 

to be practicing breast self-examination correctly. 30% of them were practicing it partially correct while 

24% of them were found to be practicing it incorrectly (Figure 4)  
 
 
 
 
 
 
 
 

Figure 4: Students’ knowledge about method of  
breast self-examination  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Students’ practice of 

breast self-examination 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In an overall result, the majority (93.7%) of those who knew about breast self-examination mentioned that 
the importance of breast self-examination is early detection of breast cancer. The remaining 6.3% thought 
that it is important only for reassurance (Figure 5). 
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Figure 5: Students’ knowledge about the importance of breast self-examination 

 
 

 

Discussion: 
 
The present study revealed that almost two thirds of the female students knows some or all the signs and 
symptoms of breast cancer. This result is less than that found in a cross-sectional descriptive study done 
to assess the awareness of university students about breast cancer in Southern Punjab, Pakistan during 
2014, which found that knowledgeregardingbreastcancerwasgenerallyinsufficientamong non-medical 

students (75%).
(25) 

 
In a cross-sectional study that included 755 adult women in Iran to assess their awareness of breast 
cancer signs and relative risk factors, 60% of the studied women mentioned the existence of a painless 
lump in the breast as the main sign of breast cancer.The study also revealed that television/radio was the 

source of 24.9% of these women’s knowledge.
(26) 

 
The result is approximately consistent to the present study in which the presence of a breast lump was 
mentioned in half of the women included in the studyin which themain source of their knowledge. Other 

studies include similar results in assessing the source of knowledge about the disease.
(26, 27) 

 
In another study done in Western Cape during 2018, breast lump was found to be the most commonly  
mention sign of breast cancer in 29.4% of the study participants. Their source of knowledge was also 

found to be the media.
(28) 

 
 
 
Regarding knowledge of the students about prevention of breast cancer, it was surprisingly found by the 
study the non-awareness of the students that breast cancer is a preventable disease. However, much 
disappointing results were found by an Indian cross-sectional study that was done in 2015 in which only 
22%of the study students thought that the cancer breast is preventable and only 18% of them knew about 

breast self-examination.
(29) 
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Knowing everything about the importance of breast self-examination without actually practicing it reflect 
the need for more in-depth study to be done for investigating the underlying causes. 
 
In this study, less than half of the students were to actually practice it. And among those, only half of them 
were found to be practicing breast self-examination correctly. 
 
An Indian cross-sectional study that was conducted on dental students in Hyderabad to assess their  
knowledge, attitude and practice of breast self-examination found that 28% of the students were found to 

have never/ or rarely practice it.
(30) 

 
Another Nigerian study, found that despite the majority of respondents (87.7%) had heard of breast self-

examination, only 19.0% of them were actually practicing it.
(31) 

 
On asking the participants about the importance of breast self-examination, almost all of the students 

mentioned early detection of breast cancer as a main importance. This result is consisted with a cross-

sectional descriptive study that included 254 female nursing students to analyze the knowledge, attitude, and 

practice about breast self-examination among female nursing students, in which 89.2% of the 
 
students mentioned early detection of breast cancer as the main importance. 
 
 
 

Conclusions and recommendations: 

(32) 

 
In spite of knowing some or all of the signs and symptoms of breast cancer, most of the study included 
female students did not know that the disease is preventable and they even did not hear about breast 
self-examination. In addition, among those who knew about breast self-examination, less than half of 
them were found to be actually practicing it. 
 
Consequently we conclude that more health education training and awareness sessions on breast self-
examination technique should target students at an early age with a special focus on university students. 
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Abstract: 
 

To detect the impact on some gram negative and gram positive pathogenic bacteria of crudely extract 
phenolic, alkaloid and terpenoid compounds of Cassia didymobotrya.Cassia didymobotrya antibacteria l 
action was achieved in vitro by agar well diffusion methods against certain gram negative and gram positive 
bacterial pathogenic bacteria .Results showed that active Cassia didymobotry compounds have a large 
variety of antibacterial actiontoward negative gram and positive gram bacteria.This investagati on shows 
that we could assume the impact of bioactive compounds on different pathogenic forms of lif e at different 
concentrations in cassia didymobotrya.Cassia didymobothria leaves alkaloids were shown to have 
increasinglypowerful antibacterial action for Escherichia coli, Pseudomonas aeruginosa, Strep 

tococcus mitis and Lactobacilus acidophilusexcept Staphylococcus aureus. While terpenoid 
compounds it was increasingly powerful to all except Lactobacillus acidophilus, but Staphylococcus 
aureus and Streptococcus mitis completely resistant to phenolic compounds. 
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INTRODUCTION 

 
Cassia didymobotrya(Fresenius) Irwin & Barneby (syn Senna didymobotrya), Fabaceae 

(Leguminosae), family is a very much utilized in East Africa as a 
 

medicinal plant
(1)

.Sometimes, Cassia didymobotrya cultivated in gardens in the desert regions of Iraq, a 

native of tropical Africa occasionally cultivated in tropics and subtropics, including Lebanon, Palestine, 

Egypt, India, and Australia 
(2)

.
(3)

Reported that, this plant belonging to family Caesalpiniaceae. Medicinal 

plants are popular for people in developing countries because their products are safe and ava ilable at low 

cost
(4)

.A number of plant species are isolated from various natural products. These isolated 
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natural products have a remarkable variety, many of which have been used in the pharmaceutical and c 

 
osmetic industries with unusual structures.Moreover; they are plant growth regulators, fungicides, bugj uice, 

pesticides and herbivore repellents 
(5)

. C. Didymobotryais an evergreen, East African shrub. It can 

withstand sun and develops with a little amount of water. A 23-kDa thaumatin-like protein segregated and 

decontaminated from C. didymobotrya cell cultures indicated antifungal action 
(6)

. Cassia 
 

didymobotryaitis a probable therapeutic 
 

plant and traditional practitioners explore the medicinal values in many parts of the world.These plants are 

traditionally used by the Kenyan "Kipsigis community" for control of malaria and diarrhea
(7)

.It is al so used 

to treat human and animal infections skin conditions
(8)

.The root decoction of these plants has b een 

speciaslized with malaria recoveary, other fever, jaundice, and intestinal worms in Congo, Rwanda, 

Burundi, Kenya, Uganda, and Tanzania
(7)

.Furthermore, skeleton and venereal abscesses were treated  
by root or leaf blended with water or decoctions of fresh parts

(9)
. 

 
This study was conducted to evaluate possible antibacterial effects on certain Pathogenic bacteria of 

act ive compounds extracted fromCassia didymobotrya. 

 
MATERIALS AND METHODS 

 
Collection of Plant Material: Cassia didymobotrya leaves were gathered from the gardens of the 

University of Babylon in Hillah city, the focus of Iraq amid the time of November to December; 

2018.The plant was validated and perceived at the College of science for women, University of 

Babylon. The plant materials (leaves) were handled and normally dried, agreeing of conventional 

strategies, pounded by pestle and mortar lastly sieved to get the powder of plant materials to be 

prepared for extraction. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Cassia didymobotrya 
 

Extraction of crude phenols: The phenolic mixes have been separated 
(10) 

 

©Annals of Tropical Medicine & Public Health SPe116 



Hussein et al (2019): Antibacterial effect of bioactive compound August 2019 Vol. 
22(I) 

 
 

Extraction of crude alkaloids: The alkaloid mixes have been separated 
(11)

. 
 

Extraction of crude Terpenoids: The alkaloid mixes have been separated 
(12)

. 

 
Antibacterial Activity: The anti-bacterial activity of the bioactive compounds extracted from the 

Cassia didymobotrya was tested against the isolated bacteria by using agar-well diffusion method, 

Measurement of diameters of clear inhibition zones was recorded as antibacterial activity
(13)

. 

 
Microorganism Strain: Escherichia coli, Pseudomonas aeruginosa, and Staphylococcus aureus were 

isolated from people suffering from Burns, while Streptococcus mitis and Lactobacillus acidophilus 
 

wee isolated from people suffering from Gingivitis. 
 

RESULTS  
The antibacterial actions of phenolic, alkaloid and terpenoids, compound concentrates of 

Cassia didymobotrya against human pathogenic organisms is presented in a table (1). 

 
Table 1: The antibacterial action of the bioactive compounds of Cassia 

didymobotrya extract against some human pathogenic bacteria  
 
   Phenolic materials  Alkaloid materials   Terpenoid materials   
 Bacteria      (mg/ml)       
   100 200  300 100 200 300  100 200 300  
       Zone of Inhibition / mm/ diameter    

 Escherichia coli  - -  17 - 15 16  - - 13  
 Pseudomonasaeruginosa  - -  13 - - 15  - - 12  

 Staphylococcus aureus  - -  0 - - 0  - - 16  
 Streptococcus mitis  - -  0 - - 15  - 12 17  

 Lactobacillusacidophilus - 12  15 - 11 16  - - -   
 (-) = Resistant 

 
 
 

Activity was dissected at (100, 200 and, 300) mg/ ml. The results demonstrated that, gram-negative 

bacteria such asEscherichia coli and Pseudomonas aeruginosa unaffected by thephenolic, alkaloid, 

and terpenoid compounds at low concentrations and profound to the phenolic, alkaloid, and terpenoid 

compounds at high (300mg/ml) concentrations Figure (2). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: The Antibacterial effect of the Phenolic compounds of the Cassia 

didymobotrya extract against Pseudomonas aeruginosa 
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Gram-positive bacteria like Staphylococcus aureus unaffected fully by phenolic and alkaloid 

compounds at diverse concentrations (100, 200, and, 300 mg/ml) existence in Cassia didymobotrya 

but, profound to terpenoid compounds at high (300mg/ml) concentrations Figure (3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: The antibacterial effect of the Terpenoid compounds of the Cassia 
didymobotrya extract against Staphylococcus aureus 

 
 

 
On the other hand, Streptococcus mitis is unaffected totally by phenolic compounds at low and high 

concentrations in this study but, sensitive to alkaloid and terpenoid compounds at high (300mg/ml) 

concentrations Figure (4). The results also revealed lactobacillus acidophilus is unaffected entirely by 

terpenoid compounds at different concentrations and profoundly affected by the phenolic and Alkaloid 

at high (300 mg/ ml) concentrations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure4: The Antibacterial effect of the Terpenoid compounds (Left part) and Alkaloid 

compounds (Right part) of the Cassia didymobotrya extract against Streptococcus mitis 
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DISCUSSION 

 
A wide range of bioactive compounds with different uses characterize the plant kingdoms. In contrast, 

Pathogenic microorganisms are characterized by their ability to resist the antibiotics continuously, for this 

reason, it is necessary to look within the plant kingdom for more effective natural sources against pathogenic 

microorganisms 
(14)

.The results of this study have shown that bioactive compounds show antibacterial 

activity in Cassia didymobotrya against gram negative and gram positive bacteria.
(7)

Note t hat the principalf 

active control of Culex quinquefasciatus is Cassia didymobotrya.C. didymobotrya lea ves extract 

displayed antibacterial actiontoward Bacillus subtilis (ATCC6633), Staphylococcus aureus 

(ATCC25923), Micrococcus leteus (ATCC10240), Esherichia coli (ATCC25922), Enterobacter 

aerogenes (ATCC13048) and antifungal action toward Aspergillus niger (ATCC16404) and Candida 

albicans (ATCC10231) But activity against them does not appearP. aeroginosa
(15)

.Findings in this study 

an agreement with 
(16,17)

.
(18,19,20,21,22)

Refer to active substances such asPhenolic, Alkaloid and Terpenoid 

of Lactuca serriola L., Lepidium sativum L., Myrtus Communis L.,Cassia senna L and 
 

Ricinus communis L 
 

extractThe inhibition effect on human gram negatives and gram positive pathogenic bacteria was demo 
 

nstrated.The existence of active compounds on the 
 

cell wall, proteins, and DNA synthesis can be attributed.Their hydrophobicity, on the other hand, make 

s it easier to section the lipids of the bacterial cells membrane and mitochondria, aggravate and make c 

ells more porous to solutes. This is important to plant extracts and their active compounds.Broad bacter 

ial cell spillage or the removal of fundamental ions and molecules will hasty the discharge of pathogeni 

c organisms
(23)

.On the basis of the results of this study,We presume the effect of the bioactive 

compoun ds on different pathogenic forms of living in different concentrations in has a different 

effect.The result s can help the plant to use conventional drugs.Further substance and pharmacological 

exams may theref ore be recommended for the disconnection and distinguishing of minor compounds 

in Cassia didymobo trya and for the examination of other potential bio actions. 

 
 

 

CONCLUSION  
Staphylococcus aureus, except terpenoid compounds at high concentrations, are the most resistant to 

ph enolic and alkaloid compounds from Cassia didymobotrya. 
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Abstract 
 
Background: Smoking is a well known risk factor that is implicated in a number of human malignant disorders. 
 
Aim of the study: To study the prevalence of lung cancer in a sample of Iraqi non smoker patients and the main 
risk factor implicated in such malignant tumor. 

 
Patients and Methods: In this hospital based study, in order to explore the prevalence rate of bronchogenic 

carcinoma in non smoker patients, it retrospectively collected data about those patients for the last four years, starting 
from January 2016 through June 2019. This information was retrieved from patients’ records that are already present 
in oncology and respiratory units in Al-Diwaniyah teaching hospital, Al-Diwaniyah province, Mid-Euphrates region 
of Iraq. The following variables were included in the questionnaire form: Age, gender, occupation, education level, 
residency, socioeconomic status, marital status history of smoking, history of second hand smoking, number of 
household smokers, type of smoking, history of alcoholism, history of chronic illness, the main presenting clinical 
features and clinical features of carcinoma and finding in examination as well as those obtained from investigations. 

 
Results: In the current study, the prevalence rate of all cases of lung cancer during the period of study was 61 out 
of 403 (15.1 %). the rate of lung cancer in none smokers, in the current study, was 39.3 %. Old age individuals were 
the main age group affected and there was female predilection. There was also no significant difference in the 
distribution of patients and control subjects according to residency, occupation, level of education marital status and 
socioeconomic status (P > 0.05). In the current study, the prevalence rate of passive smoking in patients was 
significantly higher than that in control subjects, 70.8 % versus 40 %. Moreover, the number of household smokers 
was significantly higher inpatients group than in control group. 

 
Conclusion: Lung cancer in non smokers appears to be significantly correlated with passive smoking in addition 
to increase incidence in old age and women. 
 
Key words: Prevalence, Lung Cancer, Non Smoker, Iraq. 
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Introduction 

 
The term, never smokers, refers to persons who have smoked fewer than 100 cigarettes in their lifetime, including 

lifetime nonsmokers. Most studies that track the trend of lung cancer rates often include both smokers and never 

smokers, and few studies independently study the trends over time for never smokers because of the limited 

longitudinal collection and the limited reliability of smoking information in population-based registries. From what is 

available, however, the overall global statistics estimate that 15% of lung cancers in men and up to 53% in women 

are not attributable to smoking, with never smokers accounting for 25% of all lung cancer cases worldwide (1). If 

lung cancer in never smokers were considered separately, it would rank as the seventh most common cause of cancer 

death worldwide before cervical, pancreatic, and prostate cancer (2). In countries in South Asia, up to 80% of women 

with lung cancer are never smokers (3). In the United States, one study estimated that 19% of lung cancer in women 

and 9% of lung cancer in men occurs in never smokers (4). The age-adjusted rate for lung cancer in never smokers 

(ages 40–79 years) ranged from 11.2 to 13.7 per 100,000 person-years for men and from 15.2 to 20.8 per 100,000 

person-years for women. The rates are 12 to 30 times higher in current smokers of the same age group. 

 
Lung cancer included heterogeneous group of malignant epithelial disorders that comprises squamous cell 

carcinoma, adenocarcinoma, small cell carcinoma and large cell carcinoma as well as a number of rare 

histopathological subtypes such as bronchoalveolar carcinoma. The most common subtype by far is squamous 

carcinoma and is mainly attributed to smoking but a number of cases have been reported in life time non smokers. 

 
Because of the shortage of Iraqi literatures dealing with lung cancer in non smokers since most published Iraqi 

articles deal with smoking related lung cancer, and because we are interested in making an idea about the prevalence 

rate of lung cancer in non smokers and to outline its possible risk factors in our community we planned and 

conducted the current study to one of leading articles in the Mid-Euphrates region dealing with this important human 

cancer. 

 
Patients and methods 

 
In this hospital based study, in order to explore the prevalence rate of bronchogenic carcinoma in non smoker 

patients we prospectively interviewed 5 cases during 2019 and retrospectively collected data about those patients for 

the last 3years, starting from January 2016 through June 2018. These information were retrieved from patients 

records that are already present in oncology and respiratory units in Al-Diwaniyah teaching hospital, Al-Diwaniyah 

province, Mid-Euphrates region of Iraq. 

 
However for purpose of comparison in order to evaluate possible risk factors in association with non smoker 

brconchogenic carcinoma we included in the study 25 apparently healthy individuals serving as control group. 
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Records of all patients with established diagnosis of bronchogenic carcinoma were included in the present study. 

Variables were registered concerning those patients who are never smokers. Although records of smoker patients 

with bronchogenic carcinoma were retrieved, information about them were used for calculation of prevalence rate of 

lung cancer in non smoker only, and the rest of information were excluded. The total number of patients with all 

kinds of malignant tumor was also obtained to calculate the prevalence rate of broncogenic carcinoma out of all 

malignant tumors. The following variables were included in the questionnaire form: Age, gender, occupation, 

education level, residency, socioeconomic status, marital status history of smoking, history of second hand smoking, 

number of household smokers, type of smoking, history of alcoholism, history of chronic illness, the main 

presenting clinical features and clinical features of carcinoma and finding in examination as well as those obtained 

from investigations. The study was approved by the institutional ethical approval committee and formal agreement 

was obtained from the directorate of Health in Al-Diwaniyah province, the formal representative of Iraqi Ministry of 

health. Data were collected and transformed into a spread sheet of Microsoft Office Excel 2010 and then into an 

SPSS (statistical package for social sciences) version 23. Numeric quantitative data were expressed as mean, range 

and standard deviation (SD), whereas, qualitative data were expressed as number and percentage. Comparison of 

mean between any two groups was done according to independent sample t-test, while chi-square test was used to 

evaluate association between any two categorical variables. The level of significance was considered at P ≤ 0.05. 
 
Results 

 
During that period the number of cases with malignant tumors, including lung cancer, accounted for 403. In 

addition, the total number of cases with lung carcinoma during the period of study, irrespective of smoking, was 61. 

Therefore, the prevalence rate of all cases of lung cancer during the period of study was 61 out of 403 (15.1 %), out 

of which 24 cases were associated with evidence of passive smoking (39.3 %). 

 
Table .1 outlines the comparison of age between control and patients group. There was no significant difference in 

mean age between patient and control group, 61.63 ±15.31 years versus 68.28 ±8.50 years, respectively (P = 0.065). 

The age range of patients with bronchogenic carcinoma was 30 – 85 years. In addition the frequency distribution of 
 

patients according to 10 years intervals was as following: 8.3 %, 16.7 %, 4.2 %, 41.7 %, 12.5 % and 16.7 % as 30 -39 

years, 40-49 years, 50-59 years, 60-69 years, 70-79 years and ≥ 80 years, respectively. Thus, the highest incidence 

rate was observed at age interval of 60-69 years, table 1. 

 
Table 1: Mean age and age range of patients and control subjects 

 
 

Age (years) 

  

Control group 
  

Patients group 
  

P 
 

        
   

N=25 
  

N=24 
   

          

30-39  0 (0.0)  2 (8.3)     
         

40-49  0 (0.0)  4 (16.7)     
         

50-59  2 (8.0)  1 (4.2)     
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60-69 13 (52.0) 10 (41.7)  
    

70-79 6 (24.0) 3 (12.5)  
    

≥ 80 4 (16.0) 4 (16.7)  
     

Mean ±SD 68.28 ±8.50 61.63 ±15.31 
0.065 †     

Range 55-90 30 - 85 
NS 

   
n: number; data were presented as mean standard deviation or number (%);†: independent samples t-test; NS: not significant at 
P ≤ 0.05 

 
 
 

With respect to gender, women accounted to 15 out 24 patients with bronchogenic carcinoma thereby accounting for 

62.5 %, making the male to female ratio 1:1.7. Control group included 12 men and 13 women; therefore there was 

no significant difference in the distribution of patients and control subjects according to gender, as shown in table 2. 

There was also no significant difference in the distribution of patients and control subjects according to residency, 

occupation, level of education marital status and socioeconomic status (P > 0.05), as shown in table 3. Regarding 

bad habits, none of patients or control subjects admit to be alcoholic of experience cigarette smoking. 

 
 
 

Table 2: Frequency distribution of patients and control subjects according to gender 
 
    

Control group 
   

Patients group 
       

              

 
Gender 

  N=25    N=24   χ2 
  

P 
 

      

% 
    

% 
     

    N    N          
                    

 Male 12   48  9  37.5     
0.458 ¥ 

 
              0.551   
 

Female 13 
  

52 
 

15 
 

62.5 
   NS           

            
           

n: number of cases; ¥: Chi-square test; NS: not significant at P ≤ 0.05       
 
 

 
The prevalence rate of chronic illnesses in control and patients groups is shown in table 4. Systemic hypertension 

was seen in 9 (37.5 %) patients and in 14 (56.0 %) control subjects; the difference was in significant statistically (P 
 

= 0.195). Diabetes mellitus was seen in 4 (16.7 %) patients and 8 (32.0 %) control subjects; the difference was in 

significant statistically (P = 0.212). Ischemic heart disease was observed in a single individual belonging to control 

subjects and asthma was also limited to control subjects 3 (12.0 %); however, there was no significant variation in 

the distribution of patients and control subjects according to ischemic heart disease and asthma, as shown in table 4. 
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Table 3:  Demographic characteristics of control subjects and patients with bronchogenic carcinoma 
 
    

Control group 
  

Patients group 
       

             

 
Characteristic 

   N=25    N=24   χ2   
P 

 
   

N 

  

% 
  

N 

  

% 
     

                 
                     

  Urban 19  76.0  14  58.3     
0.187 ¥ 

 
Residency              1.738   

Rural 6 
 

24.0 
 

10 
 

41.7 
   NS           

            
                 

  Employee 4  16.0  3  12.5        
                 

  Farmer 0  0.0  4  16.7        
                 

  Housewife 10  40.0  7  29.2  
5.654 

 
0.341 ¥ 

 
Occupation                

Private Job 1 
 

4.0 
 

2 
 

8.3 
     NV           

            
                 

  Teacher 4  16.0  2  8.3        
                 

  No job 6  24.0  6  25.0        
                 

  Illiterate 13  52.0  15  62.5        
                 

  Primary 2  8.0  2  8.3  
0.656 

 
0.883 ¥ 

 
Level of Education                

Secondary 3 
 

12.0 
 

2 
 

8.3 
     NV           

            
                 

  University 7  28.0  5  20.8        
                 

  Single 0  0.0  2  8.3      
0.235 F 

Marital status              ---   

Married 25 
 

100.0 
 

22 
 

91.7 
   NS           

            
                 

  Poor 2  8.0  3  12.5        
                  

0.564 ¥ 
 

Socioeconomic status Moderate 11 
 

44.0 
 

13 
 

54.2 
 

1.147 
  

      
NV                    

  Good 12  48.0  8  33.3        
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n: number of cases; ¥: Chi-square test; F : Fischer exact test; NS: not significant; NV: not valid since > 20 % of cells have 
expected count < 5 . 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 4: Chronic disorders in control and patients with bronchogenic carcinoma 
 
    

Control group 
  

Patients group 
        

              

 Characteristic    N=25   N=24    χ 2   P  

    N   %   N   %         
 

HT 14 
 

56.0 
 

9 
  

37.5 
  

1.683 
 0.195 ¥  

         NS                     

 
DM 8 

 
32.0 

 
4 

  
16.7 

  
4.307 

 0.201 ¥  
         S                     

 
IHD 1 

 
4.0 

 
0 

  
0.0 

  
--- 

  1.000 F 
         NS                     

 
Asthma 3 

 
12.0 

 
0 

  
0.0 

  
--- 

  0.235 F 
         NS                     

n: number of cases; ¥: Chi-square test; F : Fischer exact test; NS: not significant; S: significant       
 
 

 
The number of patients with history of passive smoking accounted for 17 out of 24 (70 %), whereas the number of 

control subjects with positive history of passive smoking accounted for 10 out of 24 (40 %), as shown in table 5. 

Therefore, the prevalence rate of passive smoking in patients was significantly higher than that in control subjects, 

70.8 % versus 40 % (P = 0.030), table 4.5. Moreover, the number of household smokers was significantly higher 

inpatients group than in control group, both in terms of mean and median (P = 0.027), as shown in table 6. 

 
 

 
Table 5: Prevalence rate of passive smoking in patients and control subjects 

 
      Control group   Patients group         
 

Passive smoking 
    N=25   N=24    χ2 

  
P 

 
    

N 

  

% 
  

N 

  

% 
     

                  
                      

 Positive 10  40.0   17   70.8     
0.030 ¥ 

 
                4.705   
                 S  Negative 15  60.0   7   29.2      
             
               

n: number of cases; ¥ : Chi-square test; S: significant at P ≤ 0.05            
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Table 6: Number of household smokers in patients and control groups 
 

 Group   Mean ± SD   Median (IQR)    Range   P  
                

 Control group 0.64 ±0.86  0.00 (2.00)   0.00 - 2.00   
0.027 †               

 
Patients group 1.38 ±1.25 

 
1.00 (3.00) 

  
0.00 - 4.00 

  S 
        
       

SD: standard deviation; IQR: inter-quartile range; †: Mann Whitney U test; S: significant at P ≤ 0.05    
 
 

 

Discussion 

 
In the current study, the prevalence rate of all cases of lung cancer during the period of study was 61 out of 403 

(15.1 %). It has been estimated that lung cancer accounts for about 16 % of all cancers (5), a proportion that is 

nearly similar and in total agreement with our finding. On the other hand, the rate of lung cancer in none smokers, in 

the current study, was 39.3 %. Most published articles indicated that the proportion of non smokers with lung cancer 

ranges between 10 to 25 % (6, 7, 8, 9). This indicates that a significant proportion of patients with bronchogenic 

carcinoma, in our study, have acquired the disease irrespective with cigarette smoking. Therefore, identifying other 

possible risk factors in association with lung cancer in those patients was the main aim of the current study. Indeed, 

we supposed that passive smoking may play a principal role in the development of lung cancer in patients who are 

not habitual smokers. Unfortunately lung cancer in never-smokers has been studied far less extensively than 

tobacco-related lung cancer (7). 

 
Indeed, despite relatively little research in this area, several risk factors for lung cancer in never-smokers have been 

identified, including secondhand smoke (SHS), previous lung diseases, indoor radon, occupational exposures, 

household coal smoke, and family history of lung cancer (7). Therefore, in addition to second hand smoking we 

intended to explore the association of lung cancer in non smoker with other possible risk factors, thus a plentiful of 

variables has been included in our study. Actually, there was no significant difference in mean age between patient 

and control group in the current study, but we observed that, the age range of patients with bronchogenic carcinoma 

in never smokers was form 30 – 85 years and that the highest incidence rate was observed at age interval of 60-69 

years. This indicates that age by itself may be a risk factor. Indeed, most published articles dealing with lung cancer 

in non smokers has linked age as a potential risk factor for such malignant disorder (10, 11, 12,13). Older age is 

associated with cancer development due to biologic factors that include DNA damage over time and shortening 

telomeres. Accordingly, the median age of lung cancer diagnosis is 70 years for both men and women (14). On the 

other hand and with respect to gender, in the current study, women accounted to 15 out 24 patients with 

bronchogenic carcinoma thereby accounting for 62.5 %, making the male to female ratio 1:1.7. There are conflicting 

data regarding the possibility that women may be more susceptible to developing lung cancer (15). There is a higher 

rate of lung cancer in non-smoking women compared with non-smoking men, a higher proportion of epidermal 

growth factor receptor (EGFR) mutations in female NSCLC, and a higher incidence of adenocarcinoma with lepidic 
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features in women (16, 17).Some genetic mutations found to be more common in females may predispose toward 

lung cancer development in women, including over-expression of the CYP1A1 gene, mutation of the glutathione S-

transferase M1 enzyme, mutations of the p53 tumor suppressor gene, and over-expression of X-linked gastrin-

releasing peptide receptor (15, 16,17). 

 
Moreover, in the currents study, there was also no significant difference in the distribution of patients and control 

subjects according to residency, occupation, level of education marital status and socioeconomic status (P > 0.05). In 

agreement with our results, a number of authors have denied any association between residency, rural versus urban 

and lung cancer (18,19). Exposure to pollutant in association with occupation is the main hazard precipitating to lung 

cancer. The occupational and environmental exposure to carcinogenic agents is an everyday phenomenon (20). 

Mining and usage of asbestos in industry or manufacture is one of the main blamed carcinogenic phenomena in 

association with lung cancer (21,22). In our study, the lack of association between lung cancer and occupation may 

be attributed to lack of jobs that are associated with carcinogenesis as it is the situation in western countries. Indeed, 

following thorough search in available published articles in the web, we failed to find an author linking lung cancer 

to marital status; however, most articles discussed the issue of quality of life of lung cancer patients in association 

with marital status (23,24). It has been observed by many authors that lung cancer is more prevalent among poor 

families; however, this observation has been linked to more frequent smoking among poor families in meta-analysis 

studies (25). 

 
Regarding bad habits, none of patients included in the present study or admit to be alcoholic. Ethanol has been 

regarded as a carcinogen with potential risk to increase rate of lung cancer of in alcoholics (26) however, we could 

not assess this association because none of our patients was alcoholic. 

 
In the present study, patients with lung cancer have in addition, Systemic hypertension (37.5 %) and diabetes 

mellitus (16.7 %). Indeed, the most likely explanation is that these disorders, namely hypertension and diabetes 

mellitus are common in our community particularly at that age group and being insignificantly variable when 

compared to control subjects solidify this explanation. 

 
In the current study, the prevalence rate of passive smoking in patients was significantly higher than that in control 

subjects, 70.8 % versus 40 %. Moreover, the number of household smokers was significantly higher inpatients group 

than in control group. Identifying risk factors for lung cancer among never-smokers has been an area of active 

inquiry. Secondhand smoke has been established as a major risk factor among never-smokers (27, 28 ,29) .Despite 

the well-known carcinogenic nature of smoking, studies on the indirect damage from exposure to secondhand smoke 

or, to be more exact, side stream smoke (which comes directly from the tip of a cigarette), are relatively scarce. For 

example, some studies investigating the relationship between secondhand smoke and cancer have focused on 

determining the threshold amount of secondhand smoke that can cause cancer or elucidating the underlying 

biological mechanism. Additionally, side stream smoke is known to cause cancer by exerting both genotoxic and 

carcinogenic effects, and indeed, the by-products of cigarette smoking, including tobacco-specific nitrosamines 

(TSNAs) such as 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone (NNK)—the main cause of adenocarcinoma— 
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have been detected in the urine of non-smokers exposed to secondhand smoke (30,31). That is, there is good 

biological evidence supporting secondhand smoke as a risk factor for cancer in never smokers. Animal research has 

shown that secondhand smoke causes lung and nasal cancer (32). Findings of these studies prompted 

epidemiological investigations involving human subjects. The results of previous studies (33) showed the close 

relevance of secondhand smoke to cancer, although many factors could have biased the interpretation of the analysis. 

Previous epidemiological studies have provided conflicting outcomes regarding whether secondhand smoking clearly 

increases cancer risk; however, sufficient evidence is not available to provide a firm conclusion. Additionally, there 

exist no published meta-analyses investigating the relationship between secondhand smoke and cancer risk across all 

cancers (34). 
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Abstract: 
 

One hundred twenty five isolate of Pseudomonas aeruginosa isolated from different clinical specimens 
of patient’s in Al-Hilla, General teaching hospital, in Babylon, Iraq. 

 
These samples are fully characterized & identified by standard bacteriological procedures, used biochemical 
test & VITEK2 system compact. 

 
P. aeruginosa is intrinsically resistant to variety of antimicrobials & can develop resistance during anti-
pseudomonal chemotherapy both of which compromise treatment of infections caused by this organism. 
Antimicrobial susceptibility pattern was carried out by the Kirby- Bauer disk diffusion method as per CLSI 
guidelines. 

 
Susceptibility test for anti-pseudomonas drugs show multi-resistant to most drugs except colistin and there 
was resistance to Ampcillin (80%) Carbenicillin (98%) Chloramphenicol (99%) Rifampin (97%), Imipenem 
(35%) mcropenem(36%), Tetracycline(89%) and colistin(0%). 

 
Traditional medicines are trusted as a source of potential antimicrobial agent thus essential oil from source 
like medical plants, herbs are used. The purpose of this study was to evaluate the antibacterial properties of 
essential oil such as: Syzygium aromaticcum (clove oil), Allium sativum (Garlic oil), Origanum 
majorana (majora oil), and Cinnamonumn zeylanicum (cinnamon oil). 

 
These oils expressed antimicrobial activity against clinical isolated of P. aeruginosa. Cinnamon oil had 
strong inhibitory against MDR strains are compared with other oil 
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Introduction: 
 

P. aeruginosa is an aerobic motile, gram negative , nutritionally versatile bacteria , P. aeruginosa is 
ubiquitous , human opportunistic pathogen and has implication in morbidity and health care costs both in 
the hospitals and in the community (1). Infections caused by P. aeruginosa is frequently life threatening 
&difficult to treat as it exhibits intrinsically high resistance to many antimicrobial & the development of 
increased, particularly multidrug resistance in health care settings (2). 

 
P. aeruginosa is the most prevalent bacteria and its particularly difficult to treat. Indeed, P. aeruginosa 
harbours many virulence factor, including elastase, exotoxin A, phospholipase and homoserine lactone (3). 
In addition, this organism possesses a variety of drug resistance mechanisms in activation or suppression 
active efflux pump system , biofilm formation and loss or decreased expression of outer membrane proteins 
(4,5).therefore , multidrug resistant (MDR) and extensively drug resistant (XDR)strains are common , and 
multi- drug-resistant P. aeruginosa(MDRPA). 

 
An important role of essential oils I natural is protection of plants by acting as antifungal, antibacterial, 
antiviral, and insecticidal agents and also protection against herbivore by reducing appetite of herbivores for 
plants with such properties. Health and human services public health services have recognized essential oils 
as safe substances and some essential oils contain compound that can be used as antibacterial additives 

 
(6). Efficacy of essential oils (EOS) has been reported in several studies against pathogens & food industry 
(7, 3). 

 
The widespread application of antibacterial agents has resulted in increasing levels and severity of bacterial 
resistance (8, 9) which in turn, demands greater aggravating bacterial resistance in a vicious cycle (10). 
Thus, it is essential to select appropriate antibacterial agents, to avoid increased patient mortality (11) and 
the economic burden on patients and society (12). However, In the United States, irrational application of 
antibacterial agents has also been observed (13). These deficiencies in the rational use of antibacterial 
agents are often accompanied by adverse consequences, including high mortality (14) and increased medical 
costs (12). 

 
Antimicrobial Activity of Essential Oil: 

 
An approach to overcome the problem of bacterial drug resistance, avoiding monotherapy, and the 
undesirable toxic effects of high dose of drugs, can be based on the combination of conventional antibiotics 
with phytochemicals (15, 16). In recent years there has been a growing interest in researching and 
developing new antimicrobial agent from various sources to combat microbial resistance. Therefore, greeter 
attention has been paid to the screening of antimicrobial activity and its evaluation methods. Several 
bioassays such as well diffusion, disk diffusion and both or agar dilution are well known and commonly 
used methods (17). 

 
An interesting group of these phytochemicals are plant essential oils (EOS), which are complex mixtures of 
secondary metabolites obtained from aromatic plants (18, 19). In facts, it has been noticed that EOS and 
some of their constituents show interesting antimicrobial properties (16,18). There are even some studies 
pointing out that EOS and some of their components can have synergistic effect when combined with 
antibiotics (20). Mechanism of actions such as physicochemical interaction with multiple targets & 
inhibition of antibacterial- resistance mechanisms have been proposed to explain synergism between EOS 
components & antibiotics(19,38).( Table- 1). For this the combination of essential oil EOs component with 
antimicrobial agent produces a synergistic effect against multidrug- resistant P. aeruginosa isolates. 
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Table (1): Mechanism of action of certain essential oils agents different micro-organisms. 
   

Plant from Which Essential Oil is 

Micro-Organsim Targeted Mechanism of Action 
derived   

Allium sativum Escherichia coli Induced leakage 

Litseacubeba Escherichia coli 
Destruction of outer and inner 

membrane   

Foeniculumvulgare Shigalla dysenteriae Loss of membrane integrity 

Forstythiakoreana 
Foodborne and other Loss of membrane integrity and 
Pathogenic bacteria increase permeability  

Piper nigrum Escherichia coli 
Cell becomes pitted, shriveled and 

leakage of intercellular material   

 Bacillus cereus  
Cuminumcyminum Bacillus subitlis Changes in cytoplasm 

 Escherichia coli  

Cinnamon 
Staphylococcus aureus 

Disruption of cell membrane 
Bacillus cereus   

 Bacillus cereus  
Diptero carpusgracilis Proteus mirabilis Disruption of cell membrane 

 Escherichia coli  

Ocimum gratissimum 
Pseudomonas aeruginosa 

Permeabilized membrane 
Staphylococcus aureus   

  Inhibition of ergosterol biosynthesis 
Coriaria nepalensis Candida isolated and disruption of membrane integrity 

  inhabitation of ergosterol biosynthesis 
 Aspergillus flavous  

Curcuma longa Escherichia coli inhabitation of ergosterol biosynthesis 
 Staphylococcus aureus  
 Pseudomonas aeruginosa  

Origanum vulgare Staphylococcus aureus Permeabilized membrane 
 Escherichia coli  

Menthalongifolia 
Micrococcus luteus 

Cell wall damage 
Salmonella typhimurium   

 
 

Materials and Methods: 
 

Samples Collection: 

 
The specimens were collected from the hospitalized patients admitted from different ward of hospital. 
These samples were processed for bacterial species identification by stander microbiological procedures. 
Specimens were taken from various burn, wound, UTI, otitis and blood, and were inoculated on routine 
culture media like blood ager, Macconkey agar. Macconkey agar showed lactose non- fermenting pale 
colonies with oxidase positive. 

 
Conformation of P. aeruginosa 

 
Characterization and identification of bacteria species were carried out by using a combination of colonial 
morphology ,Gram stain characteristics , motility test pigmentation ,oxidation formation test, catalase and 
oxidase activity test and pyocyanin production for primary identification and then confirmed by Viteck2 
compact system (21,22). 

 
 

 

Antibiotic susceptibility test: 
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Antibiotic susceptibility was determined by the Kirby-Bauer disk diffusion methods and the result were 
inter by the clinical laboratory standard Institute (CLSI) guidelines 2014. 

 
A total of six antibiotics were selected for assessing the drug resistance of P. aeruginosa including 
ampicillin, carbencillin , chloramplenical , rifampin, imipenem, merpenem, and tetracycline . 

 
The results were expressed as the rate of resistant strains among all detected P. aeruginosa strains. The 
strain of P. aeruginosa represent MDR, the definition of MDR is resistance to 3 or more antimicrobial  
classes. 

 
 
 
 

Screening of antibacterial activity: 

 
Screening of EOS for antibacterial activity was done by the disk diffusion method, which is normally a 
preliminary check to select efficient EOS (23). 

 
Similarly antimicrobial activates of the essential oils were studied with the well diffusion method .well 
5mm in diameter were punched into the agar and filled with 20-30 µl of the oils. 

 
The plate was then incubated 24 m at 37C

o
 and at the end of period, the diameter of inhibition zone 

measured in (mm) using a vernea scale (24). 
 

Result and Discussion: 

 
A total 124 strains of P. aeruginosa were isolated and identified by stander microbiological procedure out 
of total 557 clinical specimens were investigated. The rate of isolation of P. aeruginosa was 124 (22.62%), 
at these 124 strains of P. aeruginosa, 43(34.67%) were from burn, 38(30.64%) were from wound, 
22(17.74%) were from UTI, 15(12.09) were from otitis 6 (4.83%) were from blood. 

 
All patients in this study were admitted in the intensive care unit (ICU) at Al-Hilla Teaching Hospital.  
(Table- 2). 

 
Table ( 2 ): Distribution of P. aeruginosa from different clinical sample 

 
Source of isolate No. of specimens Percentage % 

Burn 43 34.67% 
Wound 38 30.64% 
UTI 22 17.74% 
Otitis 15 12.09% 
Blood 6 4.83% 

Total 124 100% 
 
 

As shown above, most P. aeruginosa isolates collected from burns patient so this bacterium was considered the 
major agents of nosocomial infections in burn center and the major cause of mortality and morbidity in 
hospitalized patients of developing countries in conformity to many studies conducted in Iran (25). 

 
This study aimed to detect resistant isolated and the effect of different antibiotics on P. aeruginosa isolates  

, and the result were similar to local and global drugs’ susceptibility patterns of P. aeruginosa isolates as 

shown in (Table -3). 
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Table (3): Antimicrobial resistance pattern of P. aeruginosa isolated from Different Clinical Sample. 

 
Antibiotic Sample No. of isolate resistance No. of isolate sensitive % 

  %  
Chloramphenicol C 99% 1% 
Carbenicillin CAR 98% 2% 
Rifim pin Ri 97% 3% 
Tetracyclin Te 89% 11% 
Ampicillin Amp 80% 20% 
Meropenem Mer 36% 64% 
Imipenem IPM 35% 65% 
Colistin Col 0% 100% 

 
 

As shown above, P. aeruginosa isolates were resistant to Ampicillin (100%) Rifampine (97%),  
Tetracycline (89%), Carbencillin (98%), Chloramphenicol (99%), meropenim (36%) and imipenem (35%).  
These results agree with similar locally studies (26). 

 
While colistin has sensitive activity compared with the other antibiotics used, most of the P. aeruginosa 

 
showed a resistance to common antibiotics as a multi-drug resistance (MDR) isolates . MDR strain was 
detected for ≥3 antibiotic group are used. 

 
Colistin in this study was most effective antibiotic against multidrug resistant P. aeruginosa strains were 
(100%) of isolates are sensitive to colistin. Gilletal concluded that colistin is reliable option for the 
treatment of infections caused by MDR isolates of P. aeruginosa with proper dose adjustment. Possible 
reasons for the variety of antibiotics resistance rates in the different studding were not understood, but it 
may reflect the amount of antibiotics used in various settings. In study of (27) mentioned the mechanisms 

 
of multidrug resistant P. aeruginosa due to prevention of antibiotics uptake by outer membrane, alginate 
or capsule production, efflux pump, loose pores inactivation of antibiotics by producing enzyme as β-  
lactamase, producing biofilm & genetic acquired resistant by mutation in DNA gyrase and topoisomerase 
IV (28) (29) mentioned that the mechanisms of bacterial resistance are complex, varied and not completely 
understood. 

 
In the past two decades, the clinical microbiologists have been finding it difficult to test the antibiotics 
against many of the common pathogens. The reason being the emergence of the increasing resistance to the 
β-lactam group of drugs which include the carbenems, apart from the indiscriminate use of antibiotics (27). 
Also, in our study thus indicates that P. aeruginosa is becoming resistant to commonly used antibiotics 
due to excessive consumption of antibiotics exerting detected pressure on bacteria, frequently used invasive 
devices and severs underlying disease .The empirical antibiotics treatment should carried out using 
antibiotic susceptibility test and efforts should be made to prevent spread of resistant bacteria. 

 
The isolates classified as MDR were tested in essential oils. Plant essential oils and extracts have been used 
for thousands of years (30), in food preservation, pharmaceuticals, alternative medicine and natural 
therapies (13).it’s necessary to bioactivities of these plants that were traditional used in improving the 
quality of health. Essential oils are potential sources of novel antimicrobial compounds especially against 
bacterial pathogen (31). 

 
The isolates classified as MDR were tested in the following essential oils: Syzygium aromaticum (clove 
oil),Allium sativum(Garlic oil), Origanu mmajoruna(majoram oil), Mentha piperita(peppermint oil) and 
Cinnamonum zeylanicium (Cinnamon oil). (Table- 4). 
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  Table (4): Effect of essential oil inhibitory effect on clinical isolates (mm) 

    
No.  Eos EOs inhibitory effect on clinical 

   isolates (mm) 

1.  Cinnamonum zeylanicum ++++ 
  (cinnamon oil)  

2.  Syzgium aromation +++ 
  (clove oil)  

3.  Allium sativum +++ 
  (Gartic oil)  

4.  Mentha piperita ++ 
  (Peppermint oil)  

5.  Origanu mmajoruna + 
  (Marjoram oil)  

*Diameter of inhibition zone(++++)-20mm and more, (+++) -12-20mm,(++) 6-12mm, (+)2-6mm. 
 
 

 
These oils were tested on MDR strains of P. aeruginosa isolates. (Table 4) showed that the cinnamon oil has 
maximum activity for MDR followed by clone oil and Garlic oil, and activity was further reduced for other oils 
sequentially. Similarly in vitro antimicrobial activity of Cinnamon zeylanicum (bark) against human pathogenic 
fungi and commensally bacteria was studied by Chaumont et al,(32), showed the cinnamon oil significant 
inhibitory effect against P. aeruginosa flowed by clove oil. The antimicrobial activity of Mentha piperita 
(peppermint oil) in vitro against different pathogenic isolates were showed by (33). A report by Tarek et al ., 
stated that cinnamon was the only essential oil which showed antibacterial activity even at the highest 
concentration (34). This data states in accordance to present study on effective Cinnanmon zeylanicum 
(cinnamon oil). These essential oils EOs were found effective in developing zone of inhibition. It reveals that 
essential oil pose certain mechanism to control biofilm forming ability of P. 

aeruginosa (35) showed the ability of clove oil of reduce biofilm formation. 
 

Essential oils and their components have an important characteristic for their hydrophobicity, which enable 
them to partition the lipids of the bacterial cell membrane and mitochondria, disturbing the cell structures 
and rendering them more permeable (36). Recently all studies focused of using natural products as the 
major components of essential oils or even essential oils to enhance the activity of conventional drugs, 
reducing the concentration of drug needed to treat an infection, and consequently reducing its toxicity & 
side effects , therefore, these data as evidence that essential oil may be useful as therapeutic option in the 
treatment of P. aeruginosa associated infection , for example, antibacterial agents are some times added to 
food, such as milk and its conceivable that the regular consumption of such food may contribute to 
antibiotic resistance (37). 
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Abstract 

 
The aim of this study was to assess the level of homocysteine in patients with myocardial infarction 
compared to healthy patients. The genotype of the MTHFR gene, which causes high homocysteine level in 
myocardial infarction, was collected from 25 healthy individuals (control group) and (50) patients with 
myocardial infarction who were admitted to the intensive care unit. Those who suffer from myocardial 
infarction due to elevated homocysteine levels. Genomic DNA was extracted from the blood for study 
samples to determine the genetic mutation using specific primers and using The PCR-RFLP techniques, the 
study showed that the levels of homocysteine in blood plasma in people with myocardial infarction were 
significantly higher compared to control group. The study showed the relationship between the genetic 
diversity of the A1298C, C677T, and MTHFR genes. The results showed that the ratio The C677T allele did 
not show a significant difference between patients and healthy patients while A1298C allele percentage 

 
showed a statistically significant difference between the patients and the healthy at the probability level 
(P≤0.05) in the studied society. The genes of the enzyme A1298C, C677T, MTHFR showed additional  
mutations in patients with myocardial infarction Patients (Saladin community) compared with control group. 

 
Keywords: MTHER gene, myocardial infarction, PCR, RFPL, homocysteine, patients, enzymes 
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Introduction 

 
Genetic sciences have not yet been used to monitor heart disease risk indicators, and genes predict 
cardiovascular disease and the predictability of people at risk of cardiovascular disease based on their genetic 
information, allowing early detection of the disease in people at risk and paves the way for early intervention 
and lifestyle adjustments to protect them from high risk of infection [1]. Researchers have over the past few 
years identified genes that cause many heart diseases, such as sudden death, heart attacks and coronary heart 
disease. Researchers at the University of Bristol have succeeded in a previous study published in the British 
Medical Journal BMJ in June, in a study that evaluated the relationship of 53 genetic mutations to 
cardiovascular disease [2]. 
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In addition to seeking to determine the role of genes in disease detection, researchers are also studying the 
role of genes in the biological pathway that affects the occurrence and development of the disease. 

 
Human genes works intricately, contain many secrets, and there are some genetic markers used by scientists 
to study genetic changes, which may also affect the occurrence of various diseases, including coronary artery 
disease [3]. 

 
In this study, different genotypes were selected for MTHFR in genotypes C677T & A1298C. 

 
Based on persistent global public health statistics, the large number of people with heart disease has clearly 
become a common [4] and widespread disease in the world requiring interventions to reduce the risk of heart 
disease. In the absence of a comprehensive study of the genetic impact on heart disease in Iraq, and the fact 
that this disease has become the focus of attention to the whole world and not in a country or society alike, 
emerged this study to contribute to the identification of some of the genetic causes of the disease and the 
development of Iraqi society within the communities interested in the subject and parallel to the scientific 
development taking place so the current study to look for mutations causing the disease in society Iraq 
through: 

 
1. Study and determine the possible genetic causes of the occurrence of heart disease in a sample of 

patients with the disease.  
2. Investigation of the genetic heterogeneity of the MTHFR and CBS gene in addition to the HFE gene 

for patients with the disease.  
3. Link disease and levels of homocysteine and iron with genetic variation in both genes. 

 
4. Determining the extent to which the genotype affects the biological indicators and the genetic 

damage caused to the infected. 
 

Recent studies suggest that homocysteine (Hcy) is one of the indicators used in the diagnosis of many 
pathological conditions, and it has been studied for its various levels of disease. When genetic factors 
interfere with other factors, the risk of heart disease , The genetic defect in the enzyme (MTHFR) 
(Methyltetrahydrofolate reductase), The current study included clinical tests and laboratory tests on patients 
who suffered from myocardial infarction (stroke) and found it necessary to conduct genetic studies to 
determine the genetic changes associated with this condition. For this purpose, the genetic material (DNA) 
and the detection of the genetic mutation Using PCR (Polymerase Chain Reaction) was utilized. 

 
Aim of the study 

 
The study aimed to investigate the role of the genetic factor in the development of heart disease resulting 
from mutations in the gene (MTHFR) genotype (C677T & a1298c), which in the event will lead to excessive 
rise in the level of homocysteine in the blood. 

 
Materials and methods 

 
Samples used: Control group: 

 
The current study included healthy natural persons as a control group (25). They were employees of the 

University of Tikrit and from the auditors to the blood bank unit at Tikrit Teaching Hospital. Their ages 
ranged from 25-50 years. 

 
Patients Group: 

 
Blood samples of myocardial infarction were obtained from the intensive care unit at Tikrit Teaching 
Hospital. The number of samples (50 samples) of which 30 samples were males and 20 females, and ranged 
between 38-75 years, conducting laboratory and electrocardiogram (ECG) tests by hospital specialists based 
on clinical symptoms as well as making sure to measure homocysteine concentration [5].  
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Collection of blood samples 

 
The samples were collected by drawing the blood from the vein by a 5 ml plastic syringe and the amount of 

blood extracted (ml 4) was taken (ml 3) of the blood drawn in sterile plastic tubes and sterilized on heparin 
(Sodium heparin) to prevent blood clotting within the tube, test a sample tube to ensure that it is mixed with 
heparin, and then transfer the plastic tubes containing the blood to the laboratory (after placing them in the 
cool box). 

 
 

 
Molecular tests for samples 

 
Molecular tests were conducted at the Central Laboratory of Tikrit University from November 2018 to April 

2019 
 

Extract DNA from blood samples: 

 
DNA was extracted from the blood according to the method described [6]. 

 
Measuring purity and concentration: 

 
The DNA concentration and purity were assessed using a Nano Drop by taking 1μl of the genomic DNA 
placed in the sample area of the instrument. The device would then give the concentration of ng / μl and the 

 
purity (260/280) to the DNA accurately, quickly and with less use. The amount of DNA was then reduced to 
a concentration of 20ng / μl for use in the genotyping of genes. 

 
Molecular characterization of studied genes: 

 
A - Choose the primers 

 
Primers were selected as shown in Table (3-5) for the purpose of conducting molecular detection and 
identifying the phenotypic diversity of genes and mutations [7]. 

 
The amplification technique (PCR & RFLP Assay) was used to detect the effect of these mutations in the 

DNA samples under study, using specialized guidelines designed for this purpose, shown in Table below 
(Table 1): 

 
Table -1- sequence of primer  

 
Gene Primer/ N.B. SEQUENCES Base 

 mutation  pair 

  5'→ 3'  

MTHFR C677T TGAAGGAGAAGGTGTCTGCGGG 198 bp 
 M F A  

 C677T AGGACGGTGCGGTGAGAGTG  
 M R   

 A1298C CTTTGGGGAGCTGAAGGACTACT 163 bp 
 M F AC  

 A1298C CACTTTGTGACCATTCCGGTTTG  
 M R    
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Primers Dilution 

 
All the primers were supplied by Bio Neer, a Lyophilized product. The stock solution and the working 
solution were prepared according to the company's instructions. 

 
PCR technique was used to amplify the selected area of the MTHFR gene in the regions where the C677T & 
A1298C were occurring. All additives were put into PCR microtubes at a final size (20 μl) and a special  
program was used for each primer as shown in the table above. 

 
At the end of the reaction, the polymerization output was separated by a 2% concentration of the 

electrophoresis gel, placing 5 μl of the PCR versus 5μl DNA Ladder 100-bp in the agarose gel and stabilizing  
the voltage, voltages and time. After the electrical relay was completed, the gel was tested and the results 
were shown using a gel documentation connected to the imaging system. DNA samples were observed by 
showing ultraviolet (UV) images. 

 
RFLP-Assay 

 
After the PCR reaction is added to the reaction product (2μl) of the restriction enzyme, and then the samples 

were placed in the incubator at 37 ° C for 2 hours. The DNA samples were then withdrawn by 6μl. The 

mixture was then loaded in 3% Samples with electrophoresis device for 150 minutes. 
 

PCR products obtained using the C677T primer were used. Since the original PCR product and the digested 
product that results in a positive result of the homozygous type have the same scale size (198bp); therefore, 
discontinuation of the enzyme activity will not be observed and will lead to misinterpretation of the obtained 
result. 

 
The digestion reaction mixture was prepared according to the standard protocol provided by Promega (USA), 
which supplied the enzyme group. The reaction mixture was prepared by adding 10 units of 5 units per 1μl. 

 
Result and discussion 

 
Extract DNA from the blood tissue 

 
Adequate amounts of DNA were obtained using the DNA isolation method described by [6], in which DNA 
was obtained with an appropriate concentration and purity ranging from 1.4 to 1.8. The amount of DNA 

(DNA), DNA extraction from the blood (50), heart disease (30), and nature (control group) as shown below: 
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Figure (1): Represents the product of gene DNA transfer of blood samples on the 1%. 
 

Measuring the purity and concentration of DNA samples 

 
After the completion of the DNA extraction process, the purity and concentration of the samples extracted by 
the Nano Drop device were measured. Sampling concentrations varied between 57 - 292 ng / μl. The purity 
of the samples varied between 1.67 - 2.00 nm. 

 

 

Results of PCR-RFLP 

 
The objective of this study was to assess the relationship between homocysteine plasma level and the 
polymorphism of the MTHFR gene, and its association with thrombosis [8]. The overall level of 
homocysteine in the blood is an unsupported risk factor for various cardiovascular diseases regardless of 
ethnic diversity [9]. 50 cases were diagnosed with myocardial infarction, of which 43 were infected due to 
the high level of homocysteine in blood plasma. In infarction patients, 27 (63%) and (16) female (37%) cases 
were found, In cardiac infarction male dominance was 1.3 to male and female Clip chart in the figure below 
the percentage between males and females samples of this study.  

 
 
 
 
 
 
 
 
 
 
 

Fig 2: Show the percentage between males and females. 

 
This majority of males were prevalent in most previous studies and studies. Some researchers attributed the 
reason for this to the male hormone Testosterone, which increases the fat content in the blood and has a 
direct effect on myocardial infarction [10]. 

 
The polymorphism Relationship of the C677T MTHFR Gene and Cardiovascular Diseases: 5,10-methylen 
tetrahydrofolate reductase (MTHFR) stimulates the transformation of 5-10-methyltetrahydrofalate into the 5-
methylentetrahydrofalate gene. The human gene has been sequenced to the chromosome locus 1p36.3. The 
morphological variable in the MTHFR gene has been found to be associated with decreased enzyme 
effectiveness MTHFR and high level of homocysteine in the blood, which is most common in cardiovascular 
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patients (CVD) [11]. Several studies have documented the findings of MTHFR mutations in cardiovascular 
diseases in different societies of the world to assess the relationship between transgenic species (CT / TT) 
[12] . 

 
The MTHFR C677T primer 

 
The results of the DNA sequence (PCR) using the MTHFR C677T primer showed the presence of HinfI, 

which targeted the specific sequence of the MTHFR gene that encodes the MTHFRase enzyme, which plays 
an important role in the regulation of homocysteine metabolism in the blood. This primer was used with the 
PCR ,The genome DNA sample for patients with cardiac infarction due to homocysteine elevation, 25 
genomic DNA samples for the healthy (control group) and the [7] program and the optimal conditions for 
action (first denaturation and primer annealing temperature). These conditions, adjust the temperature (2 μl). 

 
These two are important factors in the correlation of the primer with the rest of the components, the addition of 1 

μl of the frontal primer at the concentration of 10 pmol and the same size and concentration of the primer Reverse 

and add 2 μl of the DNA template and set the temperature at 95 ° for 5 minutes for the initial mole  
phase and set the lead correlation at 62 ° and 40 cycles. After the reaction time, the reaction output was 
electrically carried on the 2% agarose gel and the results shown in Fig. (3) Package of reaction output with 
volumetric index (standard DNA size) (Marker) Size 198bp.  

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 3: PCR RESULT of C677T 

 
Result of RFLP 

 
After the addition of the HINFI in the size and concentration mentioned above to the product of the incubation 
and incubation at a temperature of 37 ° for two hours, after the transfer of the PCR product of the genomic 
DNA samples on the gel concentration of 3% and tested by Gel-Documentation, the resulting beams of all 
genomic DNA samples As shown in Table (4-10), the genotype of the MTHFR gene for allele C677C is 

 
homozygous and its percentage in patients is 48.8% compared to healthy 43.3%. The study showed no 
significant differences in the probability level (P≤0.05) between patients and healthy patients at C677C  
(C677C) for the MTHFR gene encoding the MTFRase enzyme is a common denominator in the studied 
community. The study also showed a marked decrease in the risk of coronary infarction in individuals with 
the C677C allele compared with C677T and T677T. 

 
 
 
 
 
 
 
 
 
 
 
 

 

©Annals of Tropical Medicine & Public Health SPe119 



Salih & Ali (2019): PCR & RFLP for mutation detection August 2019 Vol. 22(I)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 4: RFLP RESULT 

 
The result in fig.(4) showed that the genetic diversity of C677C was not associated with an increased risk of 
coronary artery disease (CHD) while the genetic diversity of C677T was lower but clearly associated with the 

 
risk of heart disease vascular. The heterozygous non-heterozygous C677T was 39.5% compared with 0.03%, 
with no significant differences in the probability level P≤0.05) among the group of patients, healthy and  
negative T677T homozygous homozygous was 11.6% in the group of patients compared to healthy, 26.6% 
There are significant differences at the probability level (P≤0.05). 

 
The study showed that the C677T mutant allele in the MTHFR gene was not associated with elevated 

homocysteine levels in blood plasma in patients with clotting. The study showed that the percentage of 
C677T mutant allele was close to that of healthy patients. In a 2001 study, the Korean Society of Coronary 
Artery and Myocardial Infarction Heart rate showed similar differences in C677T transient allele rates among 
patients and healthy patients (43%) (44%), respectively [13]. 

 
In a study from the United States of America (2003) involving patients with coronary arteries, it was found 
that the rate of mutant alleles C677T in patients 32%, while in the healthy group 34% study in the Indian 
subcontinent to find the relationship between the level of homocysteine in the blood and morphological 
diversity of MTHFR gene in patients with thrombosis The number of people with transient allele TT: 3, CT: 
16, CC: 39 [14]. 

 
Folate plays an important role in the metabolism of homocysteine as a key element of the MTHFR enzyme 
because folate is a mixture of multiple folate and glutamate. The multivitamin is weakly transported through 
cellular membranes that must be hydrolyzed into the gastrointestinal glutamate folate by Folypdy-y-
glutamate carboxy peptidase (FGCP), which is found by the second gene [15]. MTHFR A1298C primer The 
results of the DNA chain reaction (PCR) were demonstrated using the MTHFR A1298C primer, which 
encodes the MTHFRase enzyme, which replaces the amino acid glutamate with alanine, which is associated 
with the low efficacy of MTHFR [16]. This primer was used with the PCR reaction mixture of 43 DNA 
samples For patients with heart attack from homocysteine and (30) genomic DNA samples (control group). 
Based on the program described by [7], and determining the optimal conditions for action (initial 
macrophages and primer temperature) after several experiments to achieve these conditions. 

 
 
 
 
 
 
 
 
 
 
 

©Annals of Tropical Medicine & Public Health SPe119 



Salih & Ali (2019): PCR & RFLP for mutation detection August 2019 Vol. 22(I)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig5: Result of PCR MTTHER A1298C 

 
The result of the PCR reaction in fig.(5) obtained using the A1298C mutation was used. For this test. The 
digestion reaction mixture was prepared according to the standard protocol provided by Promega (USA), the 

product of the cut-off enzyme. 
 

Table (2) genotype of C677T & A1298C 

 
               

 G.Type/  n.  %   G.Type/ control  n.  %   

 Patient              
             

 677CC+1298AA  7  16.2   677CC+1298AA  6  20   
  

17 
 

39.5 
   

10 
 

33.3 
  

 677CC+1298AC     677CC+1298AC     
  

4 

 

9.3 

   

5 
 

16.6 
  

 677CC+1298CC     677CC+1298CC     
  

3 
 

6.9 
   

3 
 

10 
  

 677CT+1298AA     677CT+1298AA     
 

677CT+1298AC 

 

8 

 

18.6 

  

677CT+1298AC 

 

2 
 

6.6 
  

         
 

677CT+1298CC 

 

2 

 

4.6 

  

677CT+1298CC 

 

1 
 

3.3 
  

         
 

677TT+1298AA 

 

- 

 

- 

  

677TT+1298AA 

 

2 
 

6.6 
  

         
 

677TT+1298AC 
 

2 
 

4.6 
  

677TT+1298AC 
 

1 
 

3.3 
  

         
 

677TT+1298CC 
 

- 
 

- 
  

677TT+1298CC 
 

- 
 

- 
  

         
               

 

 
The current study found that the polymorphism diversity in MTHFR A1298C was associated with decreased 
MTHFR activity, plasma homocysteine and risk of myocardial infarction. Previous studies have shown low 
efficacy of MTHFR in individuals with genetic diversity [17]. The study showed that high levels of 
homocysteine as a result of a mutation in the allele A1298C was associated with an increased risk of death 
from myocardial infarction more than coronary artery disease (CHD), and the effect of homocysteine on the 
plasma [18]. 

 
Studies showed that the genetic diversity of the MTHFR gene associated with elevated homocysteine levels 
was affected by decreased concentrations of vitamin B6, B12 and folic acid [12], where vitamin B6 
deficiency was found to cause deformities in the coded genes For homocysteine metabolism enzymes and 
thus lead to elevated intracellular levels which are already released into plasma [19]. The genetic diversity of 
the MTHFR A1298C gene can also impair intestinal absorption of vitamin B12, which leads to relatively 
lower levels of vitamin B12 in the blood, which leads to higher levels homocysteine. 
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Fig 6: show the result of RFLP – PCR of A1298C Primer 

 
The results of the current study using the MTHFR A1298C primer with MboII were shown to have additional 
mutations with the following bands (63158,174,200), shown in Fig.(6) The single-nucleotide polymorphisms 
(SNPS) of the A1298C In the end, the carboxel C00 - the peptide chain that encodes the MTHFR enzyme - 
can result in a false mutation that may lead to reduced MTHFR to 55% [20], This may lead to additional 
mutations in the MTHFR gene so it can be one of These mutations may occur in the study community 
(Saladin community) where environmental factors can play The food status plays an important role in the 
genes that encode homocysteine enzymes. Nicotinamid N-methul transferase (B12) was found to be a major 

genetic determinant of plasma homocysteine levels [21]. 
 
Conclusions:- 

 
The study showed no significant differences at the probability level (P≤0.05) between patients and 
healthy alleles C677C. The study also showed that allele (C677C) of the MTHFR gene, which encodes the 
MTFRase enzyme, is a dominant trait in the studied population, The study also showed a significant decrease 
in the risk of cardiac infarction in individuals with alleles C677C compared to C677T and T677T. 

 
The present study found that the morphological diversity of the MTHFR A1298C gene is associated with 
decreased MTHFR activity, increased plasma homocysteine levels, and risk of myocardial infarction. 
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Abstract: 

 
MRI contrast agents are molecules to improve the quality of diagnoses by medical imaging magnetic 

resonance. The currently marketed agents are characterized by pharmacokinetics at so-called interstitial 

distribution, that is, after the injection intravascularly; the agent splits into every extracellular space. 

These agents allow detection of tumors brain, breast osteo-articular pathologies, and allow perform the 

imaging of the vessels called procedure angiography (Figure 1). 
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1.1. The contrast agents: 

 

"Drugs"  not  like  the  others,  in  addition  to  the  criteria  related  to  the  technique 
 

magnetic resonance (see paragraph 1.3),  
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MRI AND CONTRAST AGENTS, POWERFUL TOOLS FOR MEDICAL 
 

DIAGNOSIS 

 
The design of the agents of contrast must take in the magnetic resonance imaging (MRI) technique 

which is based on the phenomenon of nuclear magnetic resonance of the nuclei of hydrogen atoms - 

the protons – present in the water molecules. These protons are provided with a magnetic moment (the 
 

spin) which can occupy two positions, and which, in the presence of the magnetic field of a magnet, 

corresponds to energies distant from ΔE. The application of a radio frequency wave of energy ΔE 
 

makes it possible to modify the energy states of the spins. When cutting the radiofrequency wave, the 

spins return to their ground state by restoring energy in the form of an MRI signal. This signal, called 

nuclear magnetic resonance, depends on local proton concentration and longitudinal and transverse 

relaxations T1, T2 of the protons contained in the imaged tissues. MRI allows reading images weighted 

in T1, T2 or proton density. We locate the signal in space by modifying slightly magnetic field using 

field gradients. During an MRI examination, some regions are difficult to visualize: contrasts using 

contrast agents, which also react to the magnetic field (they are called paramagnetic). 

 
The injection of contrast agents is intended to accelerate the magnetic relaxation rates 1 / T1 and 1 / T2 

protons of the water molecules, ie to shorten the time during which the spins of these protons regain 

their initial state after excitation by the wave of radio frequency. This makes it possible to increase the 

contrast of the signal observed by MRI. It should be noted that it is not the contrast agent that is 

visualized in MRI but its influence on proton relaxation of water around the contrast agent. 

 
Since the radiation used is of low energy, the MRI medical imaging process is harmless compared to 

other imaging techniques (X-rays, nuclear imaging) which have some constraints in relation to their use 

in humans. Most of the agents of contrast being injectable intravenously, they therefore do not meet the 

problem of crossing of the intestinal barrier unlike a big number of drugs. But their injection dose is 

generally important: we classically inject a patient 4 grams of agent contrast in a syringe of 20 mL, and 

in a time of the order of 3 to 6 seconds, for example for angiography ... which requires to take into 

account physicochemical characteristics of the solution administered, namely: solubility, osmolality 

and viscosity. In view of the large doses used even for a single injection it is necessary to control very 

closely the tolerance of the body to these products. By definition, the contrast agents are medicines 

within the meaning of Public Health Code and do not escape the heavy preclinical testing protocols 

toxicity, as well as clinical studies aimed at demonstrate the benefit / risk of the drug (see insert "From 

the molecule to the drug : a path strewn of pitfalls of the chapter of J.-P. Maffrand). This is the way 

stage of their conception in the laboratory it takes to study the toxicity of the agents of contrast. That is 

what will be addressed in the paragraph. 

 
1.2. Effectiveness of agents: 
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MRI contrast is based on the ability of the elements paramagnetic they contain to amend the relaxation 

time T1 and T2 water and therefore to improve the contrasts of the images. Of made of its 

paramagnetic properties well adapted (seven single electrons), the gadolinium ion Gd3 + is the element 

of choice to design MRI contrast agents. 

 
1.2.1. The stability of agents: 

 
Gadolinium cannot be used in its ionic form free Gd3 + because of its high toxicity. It actually has the 

same ionic radius as the ion Calcium Ca2 +, important element in the balance of the body, which would 

be strongly disturbed if we injected Gd 3+. It is nevertheless possible to mask this toxicity in 

sequestering this ion in ligand molecules belonging to two big families: polyaminocarboxylates linear 

and macrocyclic. We thus obtain chelates gadolinium, also called contrastophores . 

 
Indeed, according to studies conducted on mice, it is observed that the toxicity of the ion Gd3 + alone is 

decreased by a hundred times when chelated in the form of contrastophore. It is important to be able 

guarantee the safety of such contrast agents all at along their stay in the body. So the question arises 

crucial to their stability in the organism, a question more relevant than appeared in the 2000s a new 

pathology, fibrosis Nephrogenic systemic occurred in patients suffering from insufficiency severe renal 

disease. Hitherto known as a disease systemic cutaneous characterized by diffuse lesions, she turned 

out to be a evolution sickness much more serious (reaching the muscle, the lung, heart) and opening 

sometimes to death. 

 
To date, there is no validated processing of this pathology. It has been suggested that an improvement 

of the function kidney could slow down the evolution of the disease, and in some cases in reverse the 

lesson. It was in 2006 that a link possible causal has been established with agent administration of 

gadolinium-based contrast chelated: most patients had suffered MRI examination with injection of 

gadolinium in the months preceding the first symptoms. And we actually found Gd3 + ions in skin 

biopsies of these ill. 

 
The mechanism of this disease has not been clarified yet, but one of the hypotheses formulated is based 

on the liberation of Gd3 + ions by the chelates of gadolinium the least stable. These ions would then 

precipitate in the form of phosphate gadolinium, which would be phagocyted by macrophages, which 

would then recruit circulating fibrocytes, triggering fibroses. 

 
This unfortunate discovery therefore raised the issue crucial to the stability of contrast agents in MRI. 

The alerts were given by the public authorities. The United States, the Food and Drug Administration 

issued a alert on the injection of all gadolinium chelates, especially to patients in severe renal 

insufficiency; while in Europe, three of least stable products (Omniscan, Optimark and Magnevist) are 

contraindicated in these patients. The European Agency for medicines (EMEA) extends the 

recommendation of caution to the use of all other gadolinium chelates in insufficient patients - severe 

renal disease. In addition to the crucial issue of stability of gadolinium chelates in terms of toxicity, it 
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must be able to ensure a good contrast of the MRI image, and without the need for excessive doses. A 

witness of this efficacy is relaxivity. 

 
1.3. Relaxivity in the quality of an agent of contrast 

 
The capacity of the agents of contrast to accelerate so the 1 / T1 relaxation rates and 1 / T2 protons of 

water are measured by a quantity: relaxivity. It depends on a set of parameters ("Relaxivity" insert or 

the efficiency of an agent contrast "). 

 
The challenge of the chemist in the design of agents contrast is to optimize simultaneously the set of 

these parameters, to design effective molecules. According to the theoretical calculations, we find that 

relaxivity maximum attainable for contrast agents based on gadolinium is the order of 100 mM-1.s-1. 

The contrast agents currently marketed reach relaxivities of 4 mM-1.s-1, which leaves augur a 

noticeable gain in efficiency during the years to come up. 

 
2.1. The principle: 

 
Classic approach to medicinal chemistry: In order to conceive contrast agents at gadolinium stable and 

efficacies, a rational approach was adopted by leaving an agent structure unique contrast, called 

"Platform", from which we create several derived contrast agents, which we will try to modulate 

pharmacokinetic properties and biodistribution that is, accessibility to pathological territories specific. 

 
R = relaxation speed 

 

r= relativity  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The relaxivity of a contrast agent is defined by the normalized relaxation velocity of its concentration. 

Relaxivity is a physical quantity governed by mathematical equations to multiple parameters: for the 

one who designs the contrast agents, this can become a a real nightmare! How to turn these equations 

into molecular designs? Important ideas can come out: The relaxivity of the contrast agent, and 

therefore its efficiency, depends on the number of molecules of water interacting with the paramagnetic 

ion: it is therefore important to design complexes such as water can easily penetrate their inner sphere- 
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the relaxivity depends on the residence time (τm) of the water molecules in the internal sphere of the 
 

gadolinium complex, the rotation time of the complex (τr) and the relaxation time (τs) of chelated 
 

gadolinium.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure:????? 
 
 
 

 
Gadolinium complex (Gd in the center in purple) with its chelate, in the middle of an environment of 

water molecules. Some water molecules enter the inner sphere of the complex and interact with 

gadolinium, which has the effect of increasing the relaxation rate and therefore the intensity of the MRI 

signal in this region. 

 
2.2.1. The starting structure: 

 
The P730 platform the starting structure chosen is the DOTA Gd complex, which is a contrast agent to 

gadolinium base particularly stable. The ligand macrocyclic DOTA form a cavity particularly well 

adapted to the size of the Gd3 + ion. From the DOTA Gd structure, the chemists have had the idea of 

graft four peripheral arms "Glutaric", which then offer four sites of chemical functionalization. 

 
The P730 platform proved as stable as the DOTA Gd. She becomes uncompressed very little at 

physiological pH and presents a much better stability that some agents commercial contrast, 

incriminated today in the occurrence of systemic fibrosis nephrogenic. In this structure, the three time 

characterizing relaxivity are simultaneously optimized. 

 
The relaxation time: 

 
Electronic (τs) is optimized starting from a structure derived from DOTA Gd. In indeed, we know that 

the DOTA Gd presents a relaxation time long electronic and so very favorable to relaxivity. This is 

attributed to symmetry and the rigidity of the macrocycle DOTA vis-à-vis shocks water molecules on 

the complex. 
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Residence time (τm) water molecules in the inner sphere of the complex of gadolinium are accelerated 
 

thanks to the addition of glutaric that induce a compression around the gadolinium. Finally, the time of 

rotation of the complex (τr) is efficiently slowed down in placing the gadolinium ion at center of 
 

gravity P730 and its derivatives.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure:????? 

 
The P730 platform, because of its symmetry and its structural rigidity, should have a relaxivity 

important in the presence of a magnetic field B0. 

 
2.2.2. Functionalize: 

 
The P730 platform: access to a series of new complexes. The four ends of glutaric chains are 

functionalization positions where it was envisaged to graft a large diversity of hydrophilic branches by 

a simple reaction peptide coupling. That's how it was synthesized a series of complexes possessing 

groupings R molecular weights varied (with groupings possibly poly-aromatic based on structures 

dendrimers). 

 
A new class contrast agents ‘specific: products with vascular remanence. The pharmacokinetic 

properties of this new series of gadolinium complexes have been studied in rats, and we observe that 

they remain confined more or less in the blood, according to their structure (rigidity, weight 

molecular). This is an interesting property for contrast agents, which is the vascular remanence 

("Agents" insert of specific contrast: vascular remanence products"). 
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A new way of research: 

 
Molecular imaging: A current path of research and development is the appn resonance imaging. 

Magnetic scale cellular or subcellular, as a variant of this is called imagery molecular, which allows 

non-invasively visualization of many processes taking place on this scale, as for example the 

expression of a gene, a receptor, the operation of a enzymatic system, etc. 

 

It is a functional imaging which allows, thanks to a "Tracer", to study the functioning 

organs. It is called molecular imaging or metabolic, because that we can imagine the 

future of a molecule in the body. 

 

Molecular imaging is already used in nuclear medicine (by use radioactive isotopes). 

It is a very sensitive technique, but radiating and not very resolute. It uses in particular 

an effective tracer, available today in the market (the 18FDG), which allows to trace 

glucose consumption in cancer cells. Used in clinical routine, this molecular imaging 

tracer represents a contribution considerable in diagnosis, particularly in oncology. 

We wish now use tracers as that contrast agents but for molecular imaging magnetic 

resonance, non-irradiating technique and allowing access to high spatial resolutions. 

Currently, it already exists to trace the activity of macrophages, which allow for 

example to detect Inflammatory injury associated with multiple sclerosis plates. These 

tracers have already been evaluated in phase II clinical tests. Agents MRI contrast 

imaging molecular have also been developed to follow angiogenic processes 
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(appearance of new vessels associated with tumors malignancies and their 

metastases). 

 
3.1. Design a plotter: 

 
In MRI for imaging molecular: a challenge of chemist the design of tracers MRI for molecular imaging 

requires to link a molecular structure called pharmacophore to a contrastophore, via a "spacer. We will 

vary the pharmacophore, in view to optimize its affi nity and its selectivity for a target determined. By 

varying also the contrastophore, we always try to optimize relaxivity that is to say the effectiveness of 
 

the tracer on the MRI signal. Indeed, for existing contrast products, it is necessary to accumulate the 

tracer locally to concentrations of 10 to 100 μM to obtain a signal detectable by MRI. Now, the 

receptor concentration cellular devices involved in pathological processes is of the order of 1 μM to 1 

nM. To generate a contrast specify, it is necessary to obtain concentrations local contrast agent 

comparable to that of the biological target studied. As a result, increase sensitivity contrast agents from 

several orders of magnitude to be able to visualize what happens at the imaging scale molecular. The 

spacer is also interesting, because it can allow modification physicochemical properties of the product, 

as solubility or viscosity, but also to improve accessibility to a territory well determined, for example 

the passage of the barrier hemato-encephalic, or the diffusion in tumors. 

 
3.2.1. Towards the diagnosis: 

 
The research led to find a first tracer effi cient, consisting of a gadolinium complex (contrastophore) 

attached a peptide (pharmacophore) able to recognize beta-amyloid plaques, these plaques that 

accumulate abnormally in the Alzheimer's disease. At the spacer which binds them, is grafted a 

putrecine structure, structure amine which will favor the passage of the blood-brain barrier. This tracer 

has been tested on transgenic mice models of the disease Alzheimer's, which we analyzed the brain by 

MRI; images MRIs have highlighted well the presence of beta-amyloid plaques characteristics of 

disease. 

 
3.2.2. Towards the diagnosis: 

 
Early ovarian cancer another research focused on cell detection cancerous in some cancers, including 

that of ovary. This "silent" cancer and killer "is usually detected only at stages too late; it represents 

today a notable challenge in diagnosis. These cells are distinguish well from cells healthy by 

overexpression of folic acid receptors on their membranes. These receivers are from elsewhere 

interesting targets for to convey drugs anticancer, and that's what is precisely described in the chapter 

of P. Couvreur. Here, the goal is to detect them by MRI using a tracer, in the hope of a diagnosis early. 

For this, the strategy considered is to graft folic acid on an agent of contrast derived from the P730Gd 

platform, hoping use the mechanism natural endocytosis, by which cancer cell is going ability to 

internalize the tracer . 
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A first experience in in vitro was performed on human tumor cells: she highlighted a special affinity of 

the tracer having the folate vis-à-vis of these cells. The increase more than a factor of ten the amount of 

contrast P866 attached to the cell tumor, compared to Dotarem witness. 

 
To check now the effi cacity of the method for MRI medical imaging, in vivo tests were performed in 

mice with over-expressing KB tumors the acid receptor folic, which we have injected this new tracer 

P866. The concentration of gadolinium in the tissues tumoral was dosed four hours after the injection, 

and we see that this tracer accumulates specifically in organs, unlike with the control tracer P999. 

 
However, this selectivity obtained only with injected doses less than 10 μmol of gadolinium ions per 

kilogram. Beyond (30 μmol per kilogram), there is no longer selectivity, and unfortunately, if we stays 

below this dose, the MRI signal is not quite intense.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Two tracers were compared for the detection of tumors: a contrast agent and the P866, contrastophore 

to which we have grafted the folate residue. 
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The loss of information to 30 μmol per kilogram can to explain: the excess of tracer injected drowns 

in a noise background the specified signal from the molecules of tracers that are well connected to the 

tumor receptors. 

 
This is a problem sensitivity of the probes measurement, which still needs improve. We come back still 

to the problem of improvement 

 
Conclusion: 

 
Molecular MRI to visualize processes in the cells remains a challenge. Researchers still have several 

playing cards, especially with the use treatment software image; or else the development of 

contrastophores more effi cient, especially nanoparticulate structures based on iron oxides "Super 

paramagnetic". AT to follow… 
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Abstract  
There are many kinds of sectors or industries in a country. However, healthcare industry is important as it is the driver for the 
financial development and economic growth. Therefore, the quality of services delivered by the healthcare industry particularly in the 
private hospital should be excellent in order for the patients to be happy with the service quality , which can help in building customer 
loyalty and eventually provide profitability to the private hospital. The aim of this research is to describe the significant influences in 
the quality of services that affect patients’ satisfaction using SERVQUAL Model in the private hospital. The outcomes of this research 
paper would be able to represent whether the patients in the private hospital are more concerned with quality of services. In this study, 
five independent variables which are tangibility, empathy, assurance, reliability and responsiveness of the quality of services in 
measuring satisfaction of the patients in the private hospital. Next, secondary data such as literature review was also used in this 
paper. The proposed research framework is developed after understanding and interpreting the information from the literature review 
from different perspectives of researchers. Besides, primary data of this research is collected from 150 questionnaires among patients 
in a private hospital using probability sampling techniques which is the cluster sampling technique through drop and collect 
questionnaires distribution. The findings of this research should contribute to organization and government to identify the importance 
of private hospital of Malaysia for economic growth and improvement of the healthcare industry itself. 
 

Keyword – Private hospital, service quality, SERVQUAL Model, patients’ satisfaction 
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1 Introduction  
Services quality has been commonly discussed since the 20

th
 century and remains important to help organization or business in 

creating differentiation and gaining competitive advantage in the worldwide (Karatepe, 2016). Generally, service quality is frequently 
referred as the general attitude of the clients towards the organization (Parasuraman et al., 1988, Zeithaml 1988, Bitner 1988). People 
all around the globe have being trying to assess quality service and disclose its association to the general execution of the company. It 
is suggested that buyers’ desires are brought about by marketing operations, external elements and words from mouth and perceives 
two kinds of service quality. The first type is technical where it implies what the clients receive from the service and the second type 
is functional where it is related with how the service is conveyed. SERVQUAL Model demonstrates the quality service in the sense of 
the level of service anticipated and the level of perception of customers and acts as the foundation of worldwide exposure 
(Parasuraman et al., 1985). 

 
In the views of Datta, K. S., &Vardhan, J. (2017), many researchers are studying SERVQUAL Model, a service quality tool created 
by Parasuraman, Zeithaml, and Berry (1988) in certain sectors or regions to evaluate the customers’ satisfaction. Financial services 
(Lin, 1999), travel and tourism (Kaynama, 2000), retail (Mehta, 2000), telecommunications (Abu-El Samen, Akroush, & Abu-Lail, 
2013) and ecotourism (Yusof, Rahman, Jamil, &Iranmanesh, 2014) are included. Although there are many academic researches about 
SERVQUAL Model, academic researches that measure patients’ satisfaction in the healthcare industry especially in the private 
hospital using SERVQUAL Model is not adequate. SERVQUAL Model is a model that is utilized to quantify the service quality. 
 
The outcome of this research indicated that the higher the level of hospital’s service quality, the higher the level of satisfaction and 
behavioral acquired by the patient. Furthermore, to improve patients’ satisfaction, the results of this research will be able to highlight 
the important variables in the application of tangibility, empathy, assurance, reliability and responsiveness on the quality of service. It 
also promotes the New Economic Model structure to move Malaysia from a middle-income to a high-income economy in terms of 
innovation, creativity and high value development sources. Besides, it gives a positive reputation on the medical service quality in 
Malaysia’s healthcare industry particularly in the private hospitals towards patients. The results of this research will help in filling the 
gap between SERVQUAL Model in terms of theoretical aspect, particularly in private hospitals. 
 

2 LiteratureReview 

 
Healthcare industry is a collection and integration of sectors in an economic system. The industry provides goods and service to treat 
the patients with healing, protecting and correcting care. It likewise contains suppliers of indicative and restorative administrations 
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such as the medical specialists, attendants, medical clinics and other associations that perform voluntary activities, which related to 
healthcare. It also incorporates the restorative hardware like medical equipment, pharmaceutical manufacturers and medical coverage 
firms. Healthcare is a basic and applicable issue, which is important to the society (Lupo, T., 2016). 
 
Healthcare sector is a most quickly developing divisions of the economy, with expenditure of $539.9 billion in 1988 or up from 5.3% 
of GNP in 1960 (Danzon, Patricia M., 1992). The author reported that healthcare is different from other goods and services, where 
healthcare is very important as compared to goods and services. The outcome of a car factory is cars, but the outcome of healthcare 
industry is difficult to be defined. It can be unpredictable at some time. The final result from healthcare industry is its impact on the 
body health of patients. This impact can be chosen probabilities before the restorative consideration or medical care is given and it is 
hard to gauge sometime. Therapeutic care from the medical aspects is not just discussing the determinant of wellbeing, yet 
additionally incorporate nourishment or nutrition, exercise and different components of the individual’s way of life. 
 
Malaysia Private Hospitals  
Malaysia has different public and private healthcare system. Under the Ministry of Health (MOH), the public healthcare sector is 
exceptionally financed in term of central taxation or focal tax assessment. While in the private healthcare sector, it is generally based 
on fee-for-service which means customers pay for the service provided by the healthcare centers and profit-driven (Lee, K.H., Raja 
Noriza Raja Ariffin& Nik Rosnah Wan Abdullah (2018). Now, there are 200 licensed private hospitals in Malaysia with 14,799 
official beds, 16 licensed private maternity homes with 50 official beds, 22 licensed private nursing homes with 700 official beds, 100 
private ambulatory care centers with 186 official beds, 4 private blood banks, 450 private hemodialysiscenters and 1 private 
community mental health center (Ministry of Health Malaysia, 2018). There is no doubt that the Malaysia private healthcare industry 
is crucial to provide healthcare services to people. In 2017, the private healthcare industry attracted roughly 270,000 people, including 
doctors, dentists, pharmacists, opticians, optometrists and more (Ministry of Health Malaysia, 2018).  
The admissions to private hospitals in year 2016 reached 1,073,039 and the outpatient attendances reached 3,821,698 (Ministry of 
Health Malaysia, 2017). While in the year 2017, the admissions to private hospitals reached 1,045,592 and the outpatient attendances 
has reached 3,669,093 (Ministry of Health Malaysia, 2018). This phenomenon has clearly shown that there is a decrement 
approximately at 3% in the context of admission to private hospitals and 4% in the context of outpatient attendances. Table 2.1 shows 
the ten principal causes of hospitalization in private hospitals in year 2016 and 2017, leading to private hospital admissions and 
outpatient attendances (Ministry of Health Malaysia, 2017 & Ministry of Health Malaysia, 2018). 
 
Besides, Figure 1 shows that hospitals spent RM10, 509 million or 42% of the private sources of funds, then followed by the 
ambulatory healthcare providers at RM8, 376 million or 33%, retail sales and other medical goods providers at RM3,102 million or 
12% and RM1,148 million or 5% at the general health administration and insurance suppliers (MOH, 2018).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1: The expenditure of private sectors 
 

 
Based on data by Hill (1977), service means changing in the condition of an individual or economic unit. In simpler form, services 
can be actions, procedures and performances. Services include all activities on economic which the results are not only the physical 
product, but it provides a form of added value in it. The added value acts as the building blocks indicators for a good service quality. 
The service marketers are facing some realistic and distinctive challenges as the basic requirements of services should fulfil its 
intangibility, diversity, perishability and simultaneous production and usage. It is important to answer questions such as ‘What is 
administration quality and the connectors of administration quality?’, ‘What are the issues for assessing administration quality 
models?’ and ‘If the item is intangible and not standardized, how can be the respective quality be supported and creatively improved 
using service blueprints?’ (Lakhe and Mohanty, 1994). 
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In addition, the quality of service can be deciphered as reactions of customer towards service specialists and their services passed on 
to customers (Bitner and Hubbert, 1994). Generally, quality of service is frequently referred as the general attitude of the clients 
towards the organization (Parasuraman et al., 1988, Zeithaml 1988, Bitner 1988). People all around the globe have trying to assess 
service quality and disclose its association to the general execution of the company. It is suggested that buyers’ desires are brought 
about by marketing operations, external elements and words from mouth and perceives two kinds of service quality. The first type is 
technical where it implies what the clients receive from the service and the second type is functional where it is related with how the 
service is conveyed. SERVQUAL Model demonstrates the service quality in sense of the level of service anticipated and the level of 
perception of customers and acts as the foundation of worldwide exposure (Parasuraman et al., 1985). 
 

 

Importance of Service Quality 
 

Service quality has been commonly discussed since the 20
th

 century as its idea remains important to help 
organization or business in creating differentiation and gaining competitive advantage in the worldwide 
(Karatepe, 2016). According to Gronroos (2007), service quality is crucial where it represents the output of 
analogy between clients’ desires before and after their service experience. A reflection of the recent literature 
which refer to workplace quality that focuses on general components of service quality that are tangible, 
assurance, reliable, responsive and empathy. It is relevant for researchers and the public to familiarize 
themselves with the performance in quality of services in numerous sort of administration areas of service 
sectors such as healthcare (Ismail, Zaki, Rose 2016, Wan Edura, Jusoff 2009). 
 
Besides, there is an investigation on a profitable service based organizations discloses that the ability of service suppliers to correctly 
apply tangibility, reliability, responsiveness, assurance and empathy in the performance of daily work can have an important impact 
on customer satisfaction (Azman et al., 2016, Hussain et al., 2015, Rao K., Panda 2015) and customer loyalty (Akbar et al., 2010, 
Kitapci et al., 2014, Yeo et al., 2015). Satisfaction of customers can be explained as differentiation between expectations of customer 
with experience on performance after getting the product or service at a period of time (Azman, IlyaniRanlan et al., 2016, Mosahab, 
Mahamad&Ramayah, 2010). Customer loyalty can be related to the customer’s readiness to purchase a product or service in 
combination of cognitive chain and preferable behaviour towards particular product or service (Deng et al., 2010, Gede M.Y.B.I 
&Sumaedi, 2013, Yeo et al., 2015). 

 
Service quality provided by healthcare organization is therefore becoming very crucial, yet the requirement for quality leadership and 
enhancement are also rising. Besides, quality improvement is a system to accomplish a competitive advantage in an organization and 
polish up the image and the ‘health’ of the organization (Mohebifar, R., Hasani, H., Barikani, A., &Rafiei, S. (2016). The ‘health’ of 
the organization means the profitability of the organization. The research found out that hospitals have the necessity to evaluate, 
observe and enhance the healthcare services quality to satisfy the patients’ needs and wants. Jaswal AR, Walunj SR. (2017) studied 
that improvement in service quality can help in enhancing the customer’s satisfaction. The idea brings together changes in government 
policies that have added emphasis on service delivery, level of customer satisfaction and demand from customers. 
 

SERVQUAL Dimensions 
 
Customer satisfaction and quality of service were dominated by development of the SERVQUAL Model (Service Quality Model). 
Service quality is basically a ‘gap’ between expectations of customers and the evaluation of the actual performance of a service 
provider (Cronin and Taylor, 1992 & Parasuraman et al., 1991a). An individual may claim that a satisfied customer has a high degree 
of acceptance of service quality and therefore sees customer satisfaction as per service quality (Bolton and Drew, 1991). Service 
quality contributes to customer satisfaction, taking into account where service quality as per prior customer satisfaction (Antreas and 
Opoulos, 2003). Both researchers agreed that service quality is directly related to customer satisfaction. Parasuraman et al. , (1988) 
created a SERVQUAL Model with a 5-dimensional scale of 22-items where (1) tangibility – physical facilities, equipment and 
appearance of staff; (2) empathy – care, indicated attention; (3) assurance – knowledge of staff, kindness and confidence; (4) 
reliability – capacity to provide service correctly and reliably; and (5) responsiveness – willingness to assist and provide excellent 
service to customers. 
 
Some researchers have interpreted few measurements of the SERVQUAL Model. Behdioğlu, S., Acar, E., & Burhan, H. A. (2017) 
suggested that tangibility can refer to whether the hospital has modern medical equipment, assurance can refer to whether the hospital 
provides strict confidence level on medical treatment and personal patients information, empathy can refer whether hospital staff 
provide equal care to all hospital patients, reliability can mean that patients’ documents are kept safe and up-to-date and 
responsiveness can refer to whether the medical staff are willing to assist the patients whenever needed. According to Kansra, P., & 
Jha, A. K. (2016), empathy is the employees attention towards customers and staff; tangibility can refer to physical facilities and 
human resources which engaged with the healthcare services; assurance means the knowledge, expertise, employees skills to provide 
services and their confidence and trust among patients; reliability is the ability to accomplish the promised services precisely; and 
responsiveness is the willingness to facilitate and help the customers by performing quick services to the customers. Besides, Meesala, 
A., & Paul, J. (2018) said that empathy is defined as caring and individualized attention the firm provides to its customers, and Aswal 
AR, Walunj SR. (2017) suggested that assurance means the wisdom and courtesy of the employee as well as their faith and  
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confidence level. On the side of reliability, it refers to the medical personnel’s capability to deliver desired or promised service 
systematically, accurately and dependably (Rao Kondasani R.K., Panda R.K., 2015). While, responsiveness can be defined as the 
willingness to facilitate and help the customers by performing quick services to the customers (Kansra, P., &Jha, A. K., 2016). 

 

 

Patients’ Satisfaction 
 

Patient satisfaction is a key research area in the healthcare sector. A recent review paper reported that patients’ satisfaction towards 
the health clinic has strong influence on the visiting behavior of the patients or customers in the future (Pascal and Attkison, 1981). 
Many studies have been done regarding patients’ satisfaction. Patients’ satisfaction can be influenced by many factors. According to 
Peprah (2014), patients’ satisfaction can be affected by the attitude or behavior of the hospital staff to the patients, the ability to 
deliver prompt service quickly, ability to provide information to the patients as well as the quality of the equipment used in the 
healthcare center. Besides, other factors such as the hospital’s ability to give 24 hours’ service to the patients, rendering detailed 
information about the medication to the patients and the cleanliness of the hospital also can be influencing the patients’ satisfaction. 

 
According to PrachiJuneja (2018), patients’ satisfaction describes the requirements and the reactions to the patients’ expectation. 
Patients’ satisfaction is the core of the impression about the healthcare service providers such as clinics and hospitals by the patients. 
The impression is calculated from the sum of all the process the patients go through such as the communicating skills from the 
healthcare service providers to the patients and how the providers manages queries or complaints given by the patients. This helps in 
building excellent relationship between suppliers of healthcare service and the patients. This kind of strong bond forces the patients to 
be tied up with the particular healthcare service provider and the chances of defection is very less. Patients’ satisfaction is therefore 
very important for every healthcare supplier to emphasize in establishing a place on the worldwide market and enhancing company 
profit. 

 
3 Methodology/Materials 

 
Survey method and sample 

 
This research employed a survey method using a questionnaire to test the conceptual model and hypotheses developed. The sample 
size was calculated as suggested by Hinkin (1995) stated that ideal sample size of a research should have items that have response 
ratio range at 1:4 to 1:10 for each set of scale of factor and 150 valid questionnaires were self-administered using cluster sampling 
method in Mahkota Medical Centre Melaka. Hospital was selected based on convenience and permission granted by hospital 
authorities to conduct the research. The study instrument was primarily based on standard SERVQUAL dimensions by Parasuraman 
et al and also context based items from Mohammadi A. &Najar A. et al., (2014); Chakravarty A. (2011). The modified of Servqual 
model definition determine by 35 items and 6 dimensions detailed out as in table 1. These dimensions included tangible (6 items), 
empathy (6 items), assurance (6 items), reliability (6 items) and responsiveness (6 items) and independent variable which is patient 
satisfaction (5 items). All statements were measured on 5-point “Agree-Disagree” Likert Scale. The Cronbach alpha was calculated to 
measure the reliability of the scales, and the values were found to be greater than 0.7, indicating high reliability. The data analysis was 
carried out using IBM SPSS version 20. 

 
Table 1: Operationalization definition utilized in this research  

 
 Items Source 

Label   
   

T Tangibility  

   
T1 Neat and professional appearance of healthcare centre staff Mohammadi A. &Mohammadi J. (2012); Vafaee-Najar 

  A. et al., (2014) 
   

T2 Cleanliness of healthcare centre environment  

   
T3 Suitable and up-to-date equipment in healthcare centre  

   
T4 Visual appealing and comfort of physical facilities  

   
T5 Reasonable waiting time  

   
T6 Material associated with the healthcare centre such as website and printed matter, provides   

 valuable information and is up-to-date  
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E Empathy  

   
E1 Staff gives personal attention to each patient Mohammadi A. &Najar A. et al., (2014); Chakravarty A. 

  (2011). 
   

E2 Staff understands specific needs of the patients  

   
E3 Have appropriate operating hours to all patients  

   
E4 Staff is alert to patients’ beliefs and emotions  

   
E5 Staff has patients’ best interest in heart  

   
E6 Nurses listens to patients and converse with them  

   
A Assurance  

   
A1 Feel secure and safe in receiving healthcare and communication with staff  Mohammadi A. &Mohammadi J. (2012); Vafaee-Najar 

  A. et al., (2014) 
   

A2 Proper explanation in related with health problems  

   
A3 Courtesy and polite behaviour towards patients  

   
A4 Employee’s knowledge to answer patients or customers’ questions  

   
A5 Accessibility of staff when needed  

   
A6 Consulting room had everything needed to provide detail medical care  

   
R Reliability  

   
R1 When health service is promised, it is successfully done or delivered Mohammadi A. &Mohammadi J. (2012); Vafaee-Najar 

  A. et al., (2014); Chakravarty A. (2011). 
   

R2 Staff is discipline  

   
R3 Keeping patients’ records correctly without mistake  

   
R4 Staff carries out the services correctly at the first time  

   
R5 Staff is punctual  

   
R6 Doctors have ample time to examine the patients  

   
P Responsiveness  

   
P1 Information is provided when services will be provided by staff Mohammadi A. &Mohammadi J. (2012); Vafaee-Najar 

  A. et al., (2014); Chakravarty A. (2011). 
   

P2 Staff is always willing to help  

   
P3 Fast and efficient service by staff  

   
P4 Easy appointment or attendance   
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P5 Prompt service  

   
P6 Hospital delivers 24 hours service quality all the time  

   
 
 
4 ResultsandFindings 

 

Demographic assessment 
 

A total of 150 samples were analyzed of which there are 39% male and 61% female respondents respectively. In terms of age, 1% 
who is less than 17 years old, 48% who are 18 to 25 years old, 18% who are 26 to 33 years old, 15% (n=22) who are 34 to 41 years 
old, 11% (n=16) who are 42 to 50 years old and 7% who are 51 years old and above. Concerning the ethnicity, there are 19% Malay, 
71% Chinese respondents, 8% 1% Christian and Kurdistan respondent respectively. For the nationality of respondents is reflected 
which there are 97 Malaysian, 2% Singaporean and 0.5% 1 European and Filipinos respectively. The service patients have received, 
there are 19% who gives ‘excellent’ rating, 48% who gives ‘very good’ rating, 30% give ‘good’ rating, 2% give ‘fair’ rating and only 
1% (n=1) gives ‘poor’ rating. 

 
Validity and reliability assessment 

 
The measurements items wereanalyzing the validity and reliability as in table 2. When the Cronbach’s Alpha Coefficient exceeds 0.7, 
variables are regarded reliable and acceptable. Therefore, the designated questionnaire is suitable for this research study. It also 
demonstrates that the 35 items of independent variables (tangibility, empathy, assurance, reliability and responsiveness) and 
dependent variable (patients’ satisfaction) are valid to be answered. All the variables’ reliability is ranged from 0.704 to 0.889 which 
means that strength of reliability association is acceptable and good. 

 
Table 2: Result of Validity and Reliability  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Regression Analysis 

 
The five independent variables of tangibility, empathy, assurance, reliability and responsiveness, and the dependent variable of 
patients’ satisfaction are used to investigate the relationship between each of the variable with another variable. In short, the most 
significant factor that influences the level of patients’ satisfaction in private hospital of Melaka is discovered. The equation of the 
multiple linear regression analysis formed represents the best forecast for the dependent variable value based on the values of 
independent variables. The model summary of multiple linear regression analysis as in table 3. 
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Table 3: Model Summary of Multiple Linear Regression Analysis  
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 3 shows the findings of the entire summary where it has positive number of R value (R = multiple regression coefficient). In 
this research study, R = 0.906, which it indicates a high degree of correlation as R is a positive number and is very close to +1. The R 
exceeds 0.7 which implies a strong positive relationship between variables. R squared value is 0.820 which implies that 82% of the 
dependent variable (patients’ satisfaction) is influenced by the five independent variables (tangibility, empathy, assurance, reliability 
and responsiveness). The remaining 18% (100% - 82%) is influences by other factor which is not discussed in this research study. 
 

 

Table 4: Beta value from the unstandardized coefficient.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 4 determines the most significant factor influencing the dependent variable by examining the B value from the unstandardized 
coefficient. The higher the B value, the more significant the factor is in influencing the dependent variable. From the table above, the  
results show that  = 0.124,  = 0.165,  = 0.175,  = 0.147 and  = 0.328 respectively to all independent variables starting 
from tangibility, empathy, assurance, reliability and responsiveness. The lowest B value from the above table is 0.328 (32.8%), 
implies as the most influential factor to dependent variable (patients’ satisfaction), followed by assurance with B value = 0.175 
(17.5%), empathy with B value = 0.165 (16.5%), reliability with B value = 0.147 (14.7%) and the least influence factor is tangibility 
with B value 0.124 (12.4%). Therefore, it can conclude that the five independent variables contribute significantly to the model 
prediction. 
 

Discussion 

 
The output represents that the significant value of tangibility, p = 0.045, > 0.05. The findings in this research in line with several 
studies made by previous researchers. According to Cham, T.H., Lim, Y.M., &Aik, N.C. (2016), people are more aware, well-
informed and concerned about their health condition especially in the world of technology advancements and Internet. Consumers can 
obtain health information easily through the Internet. Therefore, this phenomenon has resulted in consumers having a higher  
expectation level for the healthcare services, particularly in the context of tangibility. When the consumers’ expected quality of 
healthcare services in term of tangibility is achieved, the satisfaction level will be achieved as well. As supported by Behdioğlu, S., 
Acar, E., & Burhan, H. A. (2017), tangibility can be referred to the modern medical equipment which can influence the patients’ 
satisfaction and this clearly proven when the mean value of the respondents in this research study agreed with the statement saying 
that patients are satisfied when there are suitable and up-to-date equipment in the healthcare center is very high. The mean value is 
4.19 which is very close to 5. This shows that the tangibility of the healthcare center in the context of up-to-date healthcare center 
equipment is highly influence the patients’ satisfaction 
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The significant value of empathy, p = 0.000, < 0.05. Based on Hussain et al. (2015), investigation is made on successful healthcare 
service providers and it disclosed that the skill of the service providers who properly apply empathy in performing daily job resulted 
helps to increase satisfaction level of patients. This is aligned with Azman I., IlyaniRanlan R. and NurAfiqah F. (2016) which provide 
a positive outcome of empathy is significantly correlated with the patients’ satisfaction. The study showed that empathy contributed 
0.23% to the difference in patients’ satisfaction, the largest proportion as compared to other factors tested by researchers. Empathy 
also is significant to the patients’ satisfaction as the resulted significant value, t is exceeding 1.96. This has proven a strong 
relationship between empathy and patients’ satisfaction. As supported by Kansra, P., &Jha, A. K. (2016), it was identified that 
dimension of service quality play very significant part in determining patient’s satisfaction. As a result, reliability-confidence, 
empathy and tangibility were discovered to be the primary determinates of quality of services in the hospitals. 
 
The significant value of assurance, p = 0.002, < 0.05. As aligned with Mohebifar, R., Hasani, H., Barikani, A., &Rafiei, S. (2016), 
assurance is considered as a significant element of patients’ satisfaction on quality of service in the hospital. The patients are happy 
with courtesy and politeness of hospital staff towards the patients. However, in their research of patients’ satisfaction against hospital 
service quality as compared to other factors discussed, assurance is the least influence factor. Hence, the hospital service providers 
should transfer some resources and pay more attention on the issue to solve the weakness. Besides, the study by Jaswal AR, Walunj 
SR. (2017) also supports the positive relationship between assurance and satisfaction of patients. The result gained from Jaswal’s 
study showed that the significant value from ANOVA was 0.000 whereby this has proved that the patients are very concerned on 
assurance factor which makes them to satisfy. 
 
The significant value of reliability, p = 0.011, < 0.05 According to Nel and Pitt (1997) who studied service quality in four South 
African industries focusing on the SERVQUAL’s psychometric properties of SERVQUAL in United States, it was proven that 
reliability has strong relationship against patients’ satisfaction in the hospital. Findings from Nel and Pitt (1997) resulted a general 
alpha coefficient of 0.70 to 0.78. This indicates that reliability of the hospital’s service quality highly influenced the patients’ 
satisfaction. As aligned with Rao Kondasani R.K., Panda R.K.(2015), reliability consisted on issues such as speed, registration time 
and accessibility of doctors in real-time, therapy, efficacy and medications and are comparable to the issues addressed in this research 
study. Rao Kondasani R.K., Panda R.K.(2015)’s research indicates that reliability is a strongly influenced variable against patients’ 
satisfaction as the findings shows high factor loading of 0.757 (hospital staff maintain error-free medical records). Furthermore, 
Meesala, A., & Paul, J. (2018) also support that reliability contributes significantly to patients’ satisfaction when the conducted 
research gave positive impacts towards the tested variables. The result showed that in the regression analysis, the standardized 
estimate was 0.550 which was the highest among other factors such as responsiveness, assurance, empathy and tangibility in 
measuring satisfaction of patients in the hospital. Therefore, previous researches have supported that reliability is highly influencing 
the patients’ satisfaction. 
 
The significant value of responsiveness, p = 0.000, < 0.05Therefore, the hypothesis is empirically supported by the results gained in 
this study. The findings in this research study are in line with several studies made by previous researchers. According to Lupo, T. 
(2016), patients’ satisfaction was heavily influenced by responsiveness specifically on administrative quality, as the research produced 
a positive result between responsiveness and patients’ satisfaction. As supported by Rezaei,S., KaramiMatin, B.,Moradi, K., Bijan, B., 
Fallahi, M., Shokati, B., &Saeidi, H. (2016), responsiveness showed the lowest quality gap towards patients’ satisfaction as compared 
to tangibility, empathy, assurance and reliability. More than 80% of patients considered all the dimensions of service quality 
important and very significant. Besides, responsiveness has the highest rating with 91% in measuring the patients’ satisfaction. 
Therefore, responsiveness is significantly supported by previous researches which indicates that responsiveness has positive 
relationship towards patients’ satisfaction. 
 
This study has theoretical and managerial contribution as well as policy makers. This study has discussed about tangibility, empathy, 
assurance, reliability and responsiveness in measuring the patients’ satisfaction in the hospital. Various previous researchers have 
done conducting different kinds of researches on the SERVQUAL Model. All the variables are significant variables that demonstrates 
that SERVQUAL Model such as tangibility, empathy, assurance, reliability and responsiveness have positive relationships towards 
patients’ satisfaction. Therefore, this research study with title, “A Study on Measuring Patients’ Satisfaction using SERVQUAL 
Model in Melaka Private Hospital” has successfully support the theory developed by Parasuraman et al, which is the SERVQUAL 
Model. The result of this research study gives a positive outcome and proves the hypotheses made. The empirical analysis of this 
research study also validated the SERVQUAL Model theory which can be useful in the future studies as well as beneficial for 
Malaysia as the developing country. 
 
Besides, this research study also helped in filling up the gap of SERVQUAL Model particularly in the private hospital in the aspect of 
aspect. However, the average percentage that influence by each variable towards patients’ satisfaction does not exceed 50% and this 
shows that future researchers should conduct more detailed studies towards SERVQUAL Model as well as patients’ satisfaction so 
that future generation has deeper and better knowledge about the theories. 
 
Limitation and future research 
 
The limitation of this research is that the respondents concentrated only on 150 patients of Mahkota Medical Centre Melaka. The 
focus of this study is therefore too low and hence, this research study cannot represent the current trend of Malaysians as a whole but 
only can represent the trend of people in the Melaka state.This research study was conducted by using questionnaire distribution to the 
respondents. Some of the respondents might simply fill in the questionnaire without further understanding the requirement of the 
questions and cause invalid response from some respondents. Therefore, this may cause wrong data to be inserted into the SPSS and it  
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cannot show the real thoughts of the respondents. The purpose of this research study might not be achieved due to the invalid 
responses from the respondents. 
 
Several suggestions and recommendations are discussed in the following sections for the future research on comparable fields in 
private hospitals. Firstly, the sample group of respondents should not only focus on one location only and should leverage the samples 
to a larger group such as the people from the other states in Malaysia so that the research study can explain various types of patients’ 
point of view in determining the factors that affect their satisfaction in the hospital. Therefore, this can help the hospitals or the 
healthcare service providers and the government to have a better understanding towards their target markets. 
 
Next, the questionnaires should be set in two languages which is in Bahasa Malaysia and English so that the targeted respondents can 
easily comprehend the questions in the questionnaire and the research objectives. This can ensure the research study to achieve the 
research objectives and have better responses from the respondents. Besides, qualitative research can be conducted as well, which 
involves interview sessions with the respondents in order to gain more reliable findings as the respondents can provide their personal 
opinions or ideas which are different from the variables in the research study that may influence the patients’ satisfaction.  
Other than that, there are five independent variables only in this study which is tangibility, empathy, assurance, reliability and 
responsiveness. However, there should be other factors that may influence the patients’ satisfaction because different human has 
different types of mind. Some satisfies with factor A and some prefer factor B. Hence, more independent factors should be integrated 
together into the existing model (SERVQUAL Model) in measuring the patients’ satisfaction. The questionnaire should adopt real-
time scenarios and different types of possible situations that might happens towards the patients in the hospital. Hence, it is a need for 
future researchers to put more effort and elongate the duration of the research study so that a better and valuable research can be 
produced. Besides quantitative research method, future researchers should conduct qualitative research study as well in order to 
improve the understanding of the dimensions of the SERVQUAL Model such as tangibility, empathy, assurance, reliability and 
responsiveness towards patients’ satisfaction. The future researchers should integrate more relevant factors other than dimensions of 
the SERVQUAL Model that might affect the patients’ satisfaction. 
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Abstract 

 
In the twenty-first century, universities have misplaced their monopoly of the production and transmission of 
knowledge. They face the assignment of adapting to the needs of society, which can be summarized in three key 
aspects: economy, science and school development. The use of information communication technology has 
become the main concern for almost all educational institutions due to its cost efficiency that makes it 
affordable for all students regardless their economic condition and time effectiveness regardless the physical 
location. These magnificent advantages motivated not only educational institutions but also the ministries of 
education in most of the countries to adopt this technology as a key driver for socioeconomic development and 
illiteracy eradication. The UAE has its own agenda in adopting MOOCs in education system and at the heart of 
them is improve the quality of education. Despite, these advantages, many challenges still surround this vital 
technology. Thus, this research is a review paper on the introduction of MOOCs, its advantages and challenges 
and the trend for future research from the UAE perspective. 
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Introduction  
Having first manifested around 2007, MOOCs is becoming more acquainted as a sensation within the realm of 
education. MOOCs might be depicted as online productions transcendently university partnered that ordinarily 
draw in a multitude of university affiliations, and which are open in that they allow open content and wider 
access for admissions to instructional materials (G Kennedy, 2014). In this manner, having open access and 
right of admission to an unlimited number of individuals, appears to be two of the focal highlights of MOOC. 
(Rodriguez et al., 2013) depicted the openness aspect as relating to open software, the absence of rigor in way of 
enrolment, open statistics sources, open state of the guides themselves, having open evaluation criteria and 
furthermore inexperienced individuals receptive to new ideas. The legitimate reason for MOOCs used to be, to 
give free university level tutoring for the numerous students as deemed practical (Yuan & Powell, 2013). At the 
beginning of the education revolution, the scope of Massive Open Online Courses (MOOCs) has improved in 
current years. Exhibiting incredible contrasts from past procedures to on-line training, MOOCs is at the 
forefront in the development of open instructive assets for students around the globe. MOOCs are viewed as 
current advancement in on-line learning having virtual technology enhanced real time situations. 
 
Education Development in the UAE 

 
Tertiary training foundations in the UAE are getting ready understudies for a quickly changing data and 
technology driven world. The development of technological education was taken by the government as a key to 
meet the needs of graduates who are prepared for the work environment and who have an abnormal state of 
information and trust in the utilization of technology to help them in their long lasting learning. The UAE is a 
little nation of around four million people, arranged at the toe of the Arabian Peninsula and is surounded by the 
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Kingdom of Saudi Arabia and the Sultanate of Oman. Driven by oil disclosures, the UAE's lively economy has 
encountered phenomenal monetary development over the most recent 10 years. Depicted as a standout amongst 
the most-wired nations on earth the UAE has been brought into the globalized world in the course of the most 
recent a long time since being a devastated area of little desert territories to turning into an advanced free nation 
(Sbia, Shahbaz, & Ozturk, 2017). The United Arab Emirates (UAE) in 1995 was among the quickest nations to 
allow its natives access to the Internet (Mirza & Al-Abdulkareem, 2011). Universities and Higher Colleges of 
Technology in the UAE are progressively utilizing web based learning or e-learning as it is more normally 
called, as a major aspect of the educational programs. E-learning is at present trendy term used to portray the 
various utilization of data and interchanges advancements to help and improve picking up, educating and 
appraisal from asset based learning (in which understudies do eye to eye assignments supplemented by a scope 
of online assets) to completely online courses (Marks & Al-Ali, 2016). Learning based on online is regularly 
utilized conversely with the term e-learning. Few examinations have been completed in the UAE to research the 
utilization of e-learning in tertiary training. The greater part of studies have concentrated on the view of the 
teachers about acknowledgment eLearning (Parkman, Litz, & Gromik, 2018), alongside understudies view of 
embracing e-learning in the UAE s (Lee, Toufaily, & Zalan, 2016). Other neighbourhood thinks about spotlight 
on dialect skill and dialect use to get to the Web (Gokah, Gupta, Ndiweni, & Watt, 2015). 

 
Policy talks in Dubai distinguish the country as expecting to establish a technology driven economy. This 
requires suitable methods of instruction and preparation which a few specialists see as the quickest and best 
course to accomplish change (Gokah et al., 2015) In spite of the quick ascent of hyper-media, e-learning is as 
yet not used in certain schools in Dubai. This might be because of technology seating awkwardly with exacting 
cultural and social policy or instructors being aware of state backlashes in the event that things turn out badly in 
its use (Pratley et al., 2018) As an activity to reinforce education essentially based on technology, the UAE 
expected to set up a provincial instructive center point to meet the administration's 2021 Vision "an information 
based society so as to contend proficiently on the global stage" (Annabi & Muller, 2016) The United Arab 
Emirates Service of Higher Education and Scientific Research underpins Vision 2021's thoughts of advancement 
with a subculture fostering innovativeness with the guide of concentrating on neighbourhood needs and 
offsetting instructing with work needs (Annabi & Muller, 2016). For governments to guarantee financial 
accomplishment in the information, economy reliance on "logical and mechanical learning, and on determined 
development" is needed (Naidoo, Shankar, & Veer, 2011).(Findlow, Goulermas, Nester, Howard, & Kenney, 
2008)opined anxiety as what remains in "financial bureaucratic models of HE" and education advancement, it 
was further stated that development is considered as halfway responsible, for accentuation in "understudy 
capacities improvement, utilization of realities and verbal trade advances, advancement special procedures of 
evaluation and upgrading proficiency." Understudies are regarded as "faithful purchasers" (Higgins & 
Thompson, 2002)(H Fry, S Ketteridge, 2009). This exploration contends that requests from learners and their 
expectations must be worked in inside IBC's teaching and acing procedures. Are MOOCs the appropriate 
response? Skills in Education Technology (ET) can enhance rapid growth (Biggs, 2003) ET offers "consistency 
with the transportation of instructional exercises, bringing down direction time and improving intellectual 
review and authority of learning"(Kala, Isaramalai, & Pohthong, 2010)Active setting of HE needs creativity 
incorporating advanced skill levels. Where the computerized capacities of the amateurs are perceived to be 
progressive, the educational modules must be change to coordinate mechanical skill to facilitate "understudies 
participating in numerous types of learning" (Beetham, McGill, & Littlejohn, 2009) Besides, with undergrads in 
the UAE communicating a loving of advanced frameworks (Wilkins & Huisman, 2015), MOOCs can supply 
such a course, implementing the global plan of UAE and HE organizations. 
 
Origins and Scale of MOOCs  
In 2008, the term 'MOOCs' was created by David Cormier so as to depict an open online course entitled 'Connectives' 
and Connective Knowledge' given by Siemens and Downes at the University of Manitoba in Canada (C Baker,Layne, 
2015; Sonwalkar1, 2015)This open course intrigued more than 2,300 understudies who joined to no end out of pocket 
(Sonwalkar,Maheshkar, 2015).In 2011, the second MOOC - 'Prologue to Artificial Intelligence', to which in excess of 
160,000 understudies picked (Brahimi & Sarirete, 2015)was managed by Professor Sebastian Thrun, an instructor at 
the Stanford University and Peter Norvig, the authority of research at Google (Atiaja & Guerrero-proenza, 2016)and 
the season of 2012 was called for MOOC (L Pappano, 2012).As the fame of MOOCs, Daphne Koller and Andrew Ng 
set up 'Coursera' as an organization with going for giving instruction high caliber to pull in understudies the world 
over (Brahimi & Sarirete, 2015).Harvard University and MIT built up a non-benefit MOOC stage called edX (Yousef, 
Chatti, Schroeder, Wosnitza, & Jakobs, 2014).Moreover, 'Udacity' was framed by David Stavens with Sebastian 
Thrun and Michael Sokolsky(L Pappano, 2012) and Future Learn was eaten by Open University to offer free courses 
dependent on online which was broadly utilized by various top colleges in the UK (Liyanagunawardena, Adams, 
 
& Williams, 2013).The utilization of Open Education and MOOCs has been consistently developing since 2008 
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as appeared in Figure.1 embraced from (Powell, 2018).It was expressed that there were very nearly 6,850 
courses given by in excess of 700 universities in 2017 (Shah, 2016a).  
The development of MOOCs witnessed a rapidly growing between 2012 and 2017 (Shah, 2016a). Increased 
number of students counted in at least one course jumped to 58 million in 2016 as reported by (Shah, 2016a). 
Nowadays, FutureLearn, Udacity, XuetangX, Edx, and Coursera, and whose total number of users of these 
platforms are 3, 4,5,6,10 1nd 23 million, respectively, have been enlisted as the most astounding MOOCs 
suppliers as far as the quantity of enrolled clients (Shah, 2016a).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Timeline of MOOCs and Open Education (Powell, 2018). 

 
As to number of offered courses, the best MOOCs suppliers are Coursera, EdX, FutureLearn, Miríada X, and 
XuetangX with 1700+, 1300, 480, 350, and 300+ offered courses, freely (Shah, 2016a). Most of MOOC courses 
are offered in 3 key tongues: English, Spanish, and French with 6,287, 634, and 323 courses, autonomously 
(Class Central, 2017). Particular courses are by and by being offered in upwards of 15 remarkable dialects as 
illustrated in Figure 2 (Class Central, 2017).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure.2: The Use of MOOCs Based on Language (Class Central, 2017). 
 
 
MOOCs’ Types: cMOOCs and xMOOCs 

Nowadays, ‘cMOOCs’ and ‘xMOOCs’ have been widely recognized as the two main divergent types of MOOC 
based on their pedagogical design (Yousef et al., 2014). On one hand, the cMOOCs (accessibility MOOCs) 
pursue the idea of learning based on social network, where the information and substance are produced by the 
members as they advance through the course (Wang, Anderson, Chen, & Barbera, 2017).In cMOOCs, the 
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students themselves have can control the course by defining the objectives of the course, making substance and 
exercises, and appropriating the information to different members (Skrypnyk, Joksimović, Kovanović, Gasšević,  
& Dawson, 2015). Students in cMOOCs team up and share information utilizing Web 2.0 advances, for 
example, sites, wikis, Google gatherings, Facebook, and other person to person communication devices. Inc 
MOOCs there is no formal appraisal, be that as it may, a casual criticism can be shed by the members or attempt 
self-evaluation (Pilli & Admiraal, 2016).Instances, of cMOOCs join CCK117 (Connectivism and Connective 
Knowledge), PLENK6 (Personal Learning Environments, Networked Knowledge), ChangeMOOC8, etMOOC9, 
etc(Yeager, Hurley-Dasgupta, & Bliss, 2013) . Figure3 showcases the fundamental ideas of cMOOCs(Yousef et 
al., 2014).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3 Main conceptions of cMOOCs(Yousef et al., 2014). 

 

 
The central MOOCs today, provided by suppliers such as Udacity, Coursera, edX, etc., are called xMOOCs 
(extension MOOCs) and are based on cognitivist learning/ behavioural(Lin, 2017; Luo, Zhou, Li, & Xiao, 
2018). xMOOCs are formal courses sorted out additionally to standard insightful courses, introducing video 
addresses, content based readings, tests, and assignments as the rule learning works out. Educators in xMOOCs 
expect assume a noteworthy job building up the substance, choosing the courses' objectives, and looking over 
the understudies(Janssen, Nyström Claesson, & Lindqvist, 2016). Educators and understudies in xMOOCs 
ordinarily emerge in an incorporated discussion gathering (inside the course stage). Understudies are surveyed 
by the educators of the courses through different methodologies, for example, tests, various decision tests, 
assignments, and companion valuation by means of rubrics planned by the teachers (Cinquin, Guitton, & 
Sauzeon, 2019).. As reported by(Yousef et al., 2014), the principle ideas of xMOOCs incorporate three 
fundamental parts to be specific substance, appraisal and correspondence in which every segment has a few 
methodologies that are utilized adequately and together to perform learning result which are shown in Figure4. 
There are new kinds of MOOCs, for example, mixed MOOCs (bMOOCs) which are blending MOOCs face-to-
face and online communication and smMOOCs which refer to small scale open online programmes with a very 
modest number of clients (Yousef et al., 2014).  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4 Main concepts of xMOOCs(Yousef et al., 2014). 
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MOOCs’ Pedagogy  
For the most part, MOOCs' pedagogics depend amazingly on the accompanying necessities(Mohamed & 
 
Hammond, 2018; Pundak, Sabag, & Trotskovsky, 2014). 1. A schedule: the subjects in the course with the 
 
learning result. 2. Readings and video addresses: in xMOOCs, these assets are much of the time filed while in 
 
cMOOCs,  the administrators  in addition  week after  week pass on an introduction or  welcome a  visitor 
 
instructor. 3. Discussions: where the greater part of the learning interfaces happen. In xMOOCs, focal thoughts 
 
discussions are typically abused, while on account of cMOOCs, the spread open spaces (generally writes, wikis, 
 
Facebook pages,  and  so  on.)  are  utilized.  4.  Assignments,  tests,  and  ventures:  are  utilized  for  students' 
 
evaluation; may prompt confirmation. The video of the recorded addresses regularly last 5-15 minutes. In any 
 
case, there are accounts that keep going up to an hour or more. In the midst of an address, questions are given in 
 
order  to  assess  the  understudies'  appreciation  of  the  discussed  focuses  in  the  location.  In  like  manner, 
 
understudies obtain seven days after week task as a noteworthy part of evaluation. Customarily, an enormous 
 
number of understudies take part in a course, which, when in doubt, is managed by a focal speaker and other 2-3 
 
teaching helpers. At present, by far most of MOOCs' courses seek after an intensive timetable, which infers that 
 
the understudies must present their without fail assignments on schedule in order to complete the courses viably. 
 
Opposite, there are self-guided courses which are versatile and don't contain due dates. Be that as it may, such 
 
flexibility may incite works' deferment (Pundak et al., 2014). The assessment of endless positions is one of the 
 
issues of MOOCs, and can be understood with the associated approaches (Pundak et al., 2014): 1. Programmed 
 
testing utilizing closed questions; 2. Peer evaluation; and 3. Test through artificial intelligence. In the wake of 
 
completing the course, an understudy may can pick up an endorsement (Joo, So, & Kim, 2018; Pundak et al., 
 
2014). 

 
MOOCs’ Benefits and Drawbacks 

 
MOOCs special qualities are recognized from customary web based courses. Below are key highlights that are 
qualities distinguishing learning in MOOCs (Badi & Ali, 2016) 1. Vastness: the stages are versatile where the courses 
can bolster huge quantities of students. 2. Openness, the courses are available to anybody to take an interest whenever 
and from anyplace for nothing without duty or earlier prerequisites. 3. Assorted Diversity (heterogeneity): the 
members are from different societies, foundations, and have different inspirations. Similarly, as with any learning 
system, MOOCs have points of interest and impediments. The advantages of MOOCs incorporate the accompanying: 
1. Improve knowledge and skills which in case develop a lifelong learning 2. Offer an opportunity to interchange 
thoughts, opinions, and knowledge with other partners who share the same awareness (Donitsa-Schmidt & Topaz, 
2018), 3. provide a great chance to be part of courses with high quality that are provided by well-known professors in 
admired educational institutions across the world (Kaplan  
& Haenlein, 2016), 4. Eliminate time and place restraints, obstacles of high charge, as well as preconditions and 
obligation related to the traditional colleges (Evans, Baker, & Dee, 2016), 6. Improve the cross-cultural relations 
as a result of communication among participants from dissimilar cultures and nations (Luetkehans, 2016). 
 
Notwithstanding the numerous educational advantages that offer by MOOCs, there are number of obstacles: - 1. 
Lack of quality interaction between the lecturers and students which affect learning quality (Li, Tang, Cao, & 
Hu, 2018); 2. the absence of interaction with teachers, real-time question answering and feedbacks, due to 
disproportionate student-teacher ratio in a single course (Atiaja & Guerrero-proenza, 2016); 3. The dropout rate 
from MOOCs is very high where the achievement proportion ranking between 5-15% (Xing, Chen, Stein, & 
Marcinkowski, 2016); 5. Limited effectiveness to non-English presenters as most of accessible MOOCs are 
open in English language. Furthermore, not all resources are socially suitable for all listeners (Amado-
salvatierra, 2017).6. Authentication: struggle to confirm that the individual who takes test online is the same 
individual who registered in the course (Sonwalkar1,2015). 7. Anxieties about the credit of certificates gained 
from the platforms by companies and colleges due to the absence of standards for quality through MOOC 
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platforms (Garrido, Koepke, Andersen, & Garrido, 2016).8. Low incentive to contribute in MOOCs and finish 
the courses owed to the fact that education in MOOCs is mostly self-orientation which involves obligation and 
self-motivation rather than career motivation (Barak, Watted, & Haick, 2016). 
 
MOOCs Issues in UAE Context and Future Research 

 
Although much controversy surrounds around the idea of MOOCs, they are becoming dominant in the online 
educational market by attracting thousands of students. MOOCs have been cited as the most beneficial to 
increasing accessibility, potential for student engagement, and expanding lifelong learning opportunities (Joo et 
al., 2018; Pundak et al., 2014). As an activity to reinforce education essentially based on technology, the UAE 
expected to set up a provincial instructive center point to meet the administration's 2021 Vision "an information 
based society so as to contend proficiently on the global stage"(Annabi& Muller, 2016). The United Arab 
Emirates Service of Education underpins Vision 2021's thoughts of advancement with a subculture fostering 
innovativeness with the guide of concentrating on neighborhood needs and offsetting instructing with work 
needs(Annabi& Muller, 2016). For governments to guarantee financial accomplishment in the information, 
economy reliance on "logical and mechanical learning, and on determined development" is needed (Naidoo et 
al., 2011) MOOCs are exploited to enhance teaching and learning. On the one hand, MOOCs offer teachers the 
opportunity to reach a large number of students worldwide (Alario-Hoyos, Prez-Sanagust, Cormier, & Delgado-
Kloos, 2014). On the other hand, MOOCs enable students to access free and open education provided by the 
most reputable universities, which attract substantially larger audiences than traditional online education. 
Furthermore, MOOCs are communities of people that share common interests (Alario-Hoyos et al., 2014; 
Czerniewicz, Glover, Deacon, & Walji, 2016). A dozen MOOCs in UAE have been developed and published on 
MOOCs platforms such as Coursera and edX. In UAE many schools have promoted and launched MOOCs 
programs to enhance quality of their educational standards and services.  
Despite public enthusiasm for MOOCs, it has been observed that MOOCs suffer from enormous dropout rates. 
On average, less than 10% of students attending MOOCs complete their course (Steffens et al., 2015). 
Considering the issue of MOOCs dropout and non-completion rates, a subject of great concern has been 
centered on issues of quality in learning and teaching(Al-shami, Sedik, Rashid, & Hussin, 2018c; Diver & 
Martinez, 2015) However, completion rate may not be the best measure for evaluating learning in MOOCs 
(Jordan, 2015), because students enrol in MOOCs for a variety of reasons(Al-shami, Sedik, Rashid, & Hussin, 
2018a).  
Considering the rapid development and adoption of MOOCs for distance learning, an investigation of factors that 
influence students' continued usage of MOOCs may reveal insights into its viability (Bhattacherjee & Premkumar, 
2004) and sustainability (Al-shami, Sedik, Rashid, & Hussin, 2018b). However, a limited amount of research has 
examined the factors that influence MOOCs continuance intention. In addition, MOOCs learning can be considered 
the behavior of users to obtain, use and spread MOOCs resources. This behavior includes two stages: the first stage is 
users' perception of MOOCs by attitude, adoption and habits; the second stage is the extent to which MOOCs meet the 
needs of users, which emphasizes the utility of MOOCs. Nevertheless, few studies have investigated how students' 
intention to participate in MOOCs through combing both views.  
The technological features and competencies plays a major role in persisting use technology. It is because the 
technology users can be pushed by motivated such as easy to use and perceive usefulness, but continue using 
technology requires quality of the used technology. However, few studies combine both motivational and 
technological factors that influence continuous intention to use MOOCs. In addition, the context factors such as 
the language and the cost of the course influence the use of MOOCs. Yet, few studies investigated how MOOCs 
work in particular environment such as Arab region where the MOOCs are provided Arab language and free of 
charge. In addition, this research is one of few researches that investigate the use of MOOCs. Therefore, we 
argue that the continue intention to use technology in general and MOOCs particularly depends not only on 
specific motivational factors that influence users’ behaviour, but also technological features as well as context 
factors as shown in Figure 5. 
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Figure 5: Factors affecting Continuous Intention to Use MOOCs  

Therefore, examines how the continues intention to use MOOCs can be influenced by motivational factors, 
technological features and context factors is important which is the central aim of this research 
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Abstract 
 
The majority of anticancer drugs are recognized with narrow therapeutic index, the area under the plasma levels versus 
time curve (AUC) is the common pharmacokinetic (PK) parameter which utilizes specifically for cytotoxic drugs. 
TDM approach in these drugs has never been completely applied due to different reasons, for example, the use of 
combination chemotherapies for different malignant tumors, and the behavior of intracellularcompounds; it’s possible 
to eliminate these limitations by using specific concentrations of cytotoxic drugs and measure AUC after certain 
conditions. 
 
In this review article, we discussed the common TDM parameters, methods of analysis, and some of drug interactions 
for a group of cytotoxic drugs. 
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Introduction 
 
Alkylating agents are used to treat malignant tumor by interfering with DNA bases by covalent bonds and therefore inhibited DNA 
replication via making crosslinks in the double helix (examples: cyclophosphamide, busulfan, carboplatin),Anticancer antibiotics 
which intercalate into DNA base pairs and therefore prevent replication by stop reversible swiveling in the DNA replication 
fork(e.g. daunorubicin). Topoisomerase II will be important target to be inhibited by action of epipodophyllotoxins, and result in 
separated DNA strands(e.g. etoposide, teniposide).Receptor binding is the mechanism of action of steroid hormones, that ends with 
alter DNA synthesis, (e.g. prednisolone).Mitotic spindle which is responsible to segregate chromosomes to two daughter cells 
during mitosis can be prevented by action of vinca alkaloids, (e.g. vincristine).Inhibitionof purine and pyrimidine formationin order 
to stop DNA synthesis can be achieved by antimetabolites, (e.g. methotrexate, 6-mercaptopurine) [67]. Cytotoxic medications 
provide a narrow therapeutic index and there is insufficient pharmacological monitor of treatment, so they act as ideal agents to 
observe the development program of therapeutic drug monitoring (TDM). 

 

Rationale for therapeutic drug monitoring (TDM) 
 
TDM approaches can be carried out on cytotoxic medications if some of prerequisites exists, the first one is the high dissimilarity 
in an inter-individual pharmacokinetic (PK) profile, by utilizing a clearance that expressed per m

2
 (L/h/m

2
) can comfortably detect 

this large variation which is associated to the genetic profile of cancer patient, and the second prerequisite is the relationship 
between pharmacodynamics (PD) end-points and the plasma concentration, as in the relationship between percentage counts 
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decreasing of neutrophilversus time between pretreatment and nadir values. Area under the plasma concentration versus time curve 
(AUC) is represents the most applicable pharmacokinetic (PK) parameter for cytotoxic anticancer medications.PD end points are 
the best correlated site in the cytotoxic AUC; this can be appear in the maximum serum concentration after terminated of 
intravenous infusion.Another prerequisite is important to perform TDM approach on cytotoxic drugs will be in delay or postpone 
the measurement time of serum concentrations and pharmacodynamics (PD) end-point,(i.e. the AUC for short I.V infusion will be 
matched after 1-2 days with neutrophil and platelet nadir values which detected in one or two weeks after chemotherapy course). 
This elucidates the reason which is behind the accurate timing of TDM applying in cytotoxic drugs. (i.e. a specific AUC must be 
determined at the end of drug administration).When drug is already administered, there is no chance to make any modifications if 
the determined AUC wasvarying compared to the target AUC. Practically, the only condition that allows using dose decreasing 
approach is unacceptable dose limiting toxicity that noticed among cycles of therapy, because of this reason; TDM will supply 
detailed knowledge as guide to control dose regimen modifications in a therapy course. But this approach has some of 

 
disadvantages that limit its applications, as inchemotherapy, whichis combined ofdrugs that require a frequent plasma sampling to 
detect AUC values 

[1]
. 

 

TDM and pharmacogenetics 
 

The change in drug phenotype response is affected by different factors; one of them is the personal genetic profile that can vary the 
response via modulation of drug pharmacokinetics (PKs) or-and pharmacodynamics (PDs) profiles. Pharmacogenetics had been 
studied to investigate genes which are responsible for encoding drug transporters and metabolizing enzymes; this help to achieve 
effective drug treatment by decrease the possible personal adverse effects and increase affinity of responders. Other factors that  
impact on PKs and-or PDs profiles can be pathophysiological status, drug–drug interactions, medication errors or allergies, diet 

and environment 
[2, 3]

. 

 

Cytotoxic drugs 
 

Leukemia protocol treatment is performed by utilizing groups of antimetabolite drugs as mercaptopurine (MP), methotrexate 
(MTX) and cytosine arabinoside (Ara-C), whereas treatment of solid tumors that can be presented in colorectal, breast, head and 
neck cancers is carried out via Fluorouracil (FU). Antimetabolite drugs mimic the natural substrates; such as: MTX is a folate 

analogue, FU and Ara-C are pyrimidines, and MP a purine 
[4]

.Therefore they incorporated into DNA synthesis as a false base. The 
active intracellular metabolites of antimetabolites can be retained in a cell, (Table1). Controlling of dose regularly by TDM 
approach is worked only with MTX. 

 
Table 1: metabolic pathways and active compounds of antimetabolites  

Drug Metabolic pathway Active compounds 

Methotrexate Folate metabolism MTX 
  MTX polyglutamates 
  7-OH MTX polyglutamates 
Mercaptopurine Purine metabolism Nucleotide metabolites 
Fluorouracil Pyrimidine metabolism Nucleotide metabolites 
Cytosine arabinoside Pyrimidine metabolism Nucleotide metabolites 

 

MERCAPTOPURINE (MP) 
 

Mercaptopurine (MP) is a prodrug which metabolized via three common routs: phosphoribosylation, oxidation and S-methylation 
(figure 1) 

[5]
.The oxidative metabolic pathway which is stimulated by xanthine oxidase will produce 6-thio analogue of uric acid

[6]
, 

and this enzymatic activity can be varied to 4-10 fold 
[7,8]

.  
Hypoxanthinephosphoribosyl transferase (HPRT) is the enzyme which responsible for first reaction in biological activation of 
mercaptopurine 

[9]
, this rout ends with product: 6-thioguanine nucleotides (TGNs), which can achieve cytotoxic and 

immunosuppressive effect by certain mechanisms and also can inactive de novo purine synthesis 
[10, 11]

. Thiopurine 
methyltransferase (TPMT) is the enzyme that stimulated S-methylation of the thiopurine. 
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Figure 1: the intracellular of Mercaptopurine 

 

METHODS OF ANALYSIS  
HPLC technology is used to quantify intracellular thionucleotide metabolites 

[12]
,TGNs and methyl-MP nucleotides can be monitored by 

reverse-phase HPLC, UV radiation and isocratic gradient elution
[13,14]

,The most popular method is the thionucleotide  
hydrolysis which is parent thiopurine before the HPLC quantification, by using gradient elution from an anion-exchange column, 
some of thionucleotide metabolites can be measured correctly 

[15]
. Also in plasma it’s possible to measure the major catabolite 6-  

thiouric acid 
[16]

.To measure TPMT metabolite by radiochemical or HPLC assays, it is requiring a sample of 100 µl packed RBCs or RBC 
lysate 

[17, 18]
. Also the genotype of TPMT can indicate its activity, i.e. some of variant alleles are recognized for low activity  

of TPMT 
[19, 20, 21]

. The single nucleotide polymorphisms (SNPs) can regulate TPMT activity in an open reading frame, a study was 
carried out in 2000 by Yan L et al, to discuss the effect of thiopurine methyltransferase polymorphic tandem repeat and genotype- 
 
phenotype correlation analysis, they reached the result that different number tandem repeat within the TPMT promoter modulates 
the levels of RBC TPMT enzyme activity 

[22]
. 

 

THERAPEUTIC DRUG MONITORING 
 
One of suggested chemotherapy of childhood acute lymphoblastic leukemia (ALL) is mercaptopurine (MP), serum level of MP can 
be utilized as a method of monitoring systemic exposure to MP

[23,24]
. There is an alternative way of repeated blood sampling; via  

correlation of MP serum AUC with concentrations of MP in the urine 
[25]

. The correlations of Pharmacokinetic-pharmacodynamics 
can measure RBC TGNs, so the drug metabolites in RBCs can be used as indicator of therapy effectiveness in the treatment of ALL 
especially with oral chemotherapy 

[26, 27]
. In children with acute lymphoblastic leukemia (ALL) who take the (75 mg m

-2
of  

MP, the median TGN concentration was shown275 pmol 8*10
-8

 RBCs. The relapse of this type of leukemia is correlated with 
lower TGN concentrations to be less 275 pmol and with the maximum activity of the pharmacogenetics enzyme TPMT 

[28]
. An old 
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research in 1995 was performed by Schmeigelow K et al to discuss the risk of relapse in childhood acute lymphoblastic leukemia 
and its relationship to RBC methotrexate and mercaptopurine metabolites during maintenance chemotherapy, they found that any 
metabolite drug which depend on RBC TGNs and MTX polyglutamate concentrations will have role in relapsing and failing of 

treatment 
[29]

. It is difficult to make a comparison among TGN concentrations per number of RBCs and the product of TGN and 

MTX concentrations per mmol of hemoglobin 
[28]

. 

 

MONITORING BENEFITS  
To achieve effective anticancer effect by MP chemotherapy, myelosuppression must be provided

[28]
.In United Kingdom, the target 

of treatment of ALL is monitored myelosuppression which is providing an alternative measurement of response toward thiopurine 
therapy in continuing chemotherapy. A study did in 1997 by Lennard L. et al, to know the influence of inherited thiopurine 
methyltransferase activity on drug metabolism and cytotoxicity whenused thiopurine drugs in the treatment of childhood leukemia, 
and concluded that there is a negative correlation between active TPMT in the diagnosis of the disease and the duration of 
cytopenia which driven MP withdrawal continuing therapy.Unfortunately any patient with high TPMT activities will fail treated by 

standard dose of MP; also they do not show any cytotoxic activity
[28, 30]

.The possible cause of 6MP cytotoxicity is the present of 

heterozygous phenotype TPMT activity 
[28]

. 
DRUG INTERACTIONS 
 
Thiopurine cytotoxicity can be occurred in case of inhibition of MP oxidation or S-methylation metabolism by another drug which 
taken at same time with MP 

[31]
,allopurinol, the standard aspirin dose and olsalazine are an inhibitors of xanthine oxidase enzyme 

and it is recommended to decrease the allopurinol dose by two-thirds if it taken concurrently with 6MP prodrug azathioprine 
[32, 33,

 
34, 35]

. The diuretic agent: Furosemidecan interfere with S-methylation of thiopurines as furosemide inhibits TPMT with an IC50 of 
170 µM

[36]
, and TPMT may influence with disulfiram therapy for alcoholism 

[37]
. 

 

METHOTREXATE (MTX) 
 
MTX is a competitive inhibitor of dihydrofolate reductase (DHFR) enzyme that responsible of transforming reaction of folates into 
tetrahydrofolate. The reduced form of folate transporter is important to carry the carbon atoms which are required in de novo purine 
synthesis and for methylation of uracil into thymine in DNA synthesis.Leucovorin is a folate analogue used as cell destructive 

prophylaxis from MTX inhibition. The mechanism of action of leucovorin is illustrated in (Figure 2)
[38, 39, 40]

. The toxicity can be 

monitoring via polyglutamation 
[41].  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2: Methotrexate (MTX) metabolism pathways 

 

METHODS OF ANALYSIS  
Commercial kits are used to measure MTX levels in biological fluids in plasma, serum, urine and CSF 

[42]
. The basic work of these 

kits depends on radioimmune, radioenzymic, enzyme fluorescence polarization immunoassay 
[43]

. Fluorescence polarization (TDx) 
and enzyme immunoassays (EMIT) are using sample volume equal to 50 ml serum and this is considered a small volume, whereas 
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radioenzymic and radioimmune assays are using greater volumes equal to 300 ml plasma 

[44]
. High performance liquid chromatography 

(HPLC) can be used to determine the quantity of MTX metabolites 
[45, 46]

.In a study performed in 1986 by team of researchers to achieve 
comparison in Methotrexate measurements in plasma between enzyme multiplied immunoassay technique, 
[46]. 

 

THERAPEUTIC DRUG MONITORING 
 
MTX works as cytotoxic agent to remove malignant cells; it can cause different dangerous adverse reactions, for example 
myelosuppression, gastrointestinal mucositosis and hepatic cirrhosis. The main target when starting treatment with MTX is to 
maintain its elevated plasma concentration (10

-4
_10

-5
M) for longer period of time (approximately 12 to 36 hours) 

[39]
.In the 

treatment protocol of childhood ALL, MTX is given at five cycles in high dose in the first year, this is started with (500 mg m
-2

 
over 24 h), with leurin rescue covoat 48 hour in accordance of initiating of infusion. MTX clearance in the first cycle is based on 
 
its serum level at 1 and 6 h after starting infusion also with monitoring the dose at eight hours to maintain the aimed exposure 
which is 580_950 mM MTX, this happens for the rest of cycles 

[47]
. 

 

DRUG INTERACTIONS 
 
The chemotherapy for childhood ALL includes using of MP and MTX concurrently, MTX can inhibit folate compounds which 
involved in de novo purine synthesis as xanthine oxidase enzyme, this will increase competition on thiopurine MP,and end up to 
produce intracellular thionucleotidemetabolites

[48, 49]
. 

 

FLUOROURACIL (FU) 
 
Fluorodeoxyuridine monophosphate (FdUMP), is the metabolite of fluorouracil that work onthymidylate synthesis inhibition,FU is 
metabolize in liver by effect of dihydropyridine dehydrogenase (DPD) enzyme which is responsible for rate limiting step and for 

degradation more than 80% of administered FU, its activity can be evaluated in theperipheral blood mononuclear cells (PBMC)
[50]

. 
(Figure 3) represents FU metabolism.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: FU metabolic steps  
METHODS OF ANALYSIS 
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Using reverse-phase HPLC with UV detection is facilitating quantification of FU plasma concentrations 
[51]

, 
dihydropyridine dehydrogenase (DPD) is regulator for FU in tissues. A study performed in 1993 by team of 
researchers to discuss the activity of dihydropyridine dehydrogenasein human peripheral blood mononuclear 
cells andliverand its relationship with clinical implications in 5-flurouracilchemotherapy, they isolated 

mononuclear cells by standard techniquesand they stored them -70
o
C in a fetal calf serum to be used later. 

 
Familial deficiency in dihydropyrimidine dehydrogenase recorder elevated in plasma uracil concentrations, so 
specialist physicians can use uracil serum level as a clinical marker to diagnose the deficiency of DPD 

[52]
. 

 

THERAPEUTIC DRUG MONITORING 
 
Relationship between fluorouracil systemic exposure and tumor response and patient survival was discussed in 1994 by group of 
scientists; they found a correlation among FU plasma level and the response rate and patient survival 

[53]
.Cytotoxicity can be easily 

predicted by FU area under the serum concentration curve (AUC), also the FU doses could be adjusted by nomogramsaccording to 
plasma concentration 

[54]
. There is a relationship between low PBMC-DPD activity and liver DPD activity 

[50]
. Head and neck  

cancer patients have response to FU therapy and very low DPD activities in tumor compare to non-treated with FU, therefore DPD 
activities can be used as an indicator for the response of FU in cancer patients 

[54]
. 

 
DRUG INTERACTIONS  
Therapeutic effect of FU can be improved by Inhibition of DPD activity 

[55]
; 5-ethynyluracil is a potent DPD inhibitor can be 

administered concurrently with the standard dose of FU 
[56, 57]

.Antiviral agent sorivudine can stimulate FU toxicity in Japanese 
patients after few days of administration, because of bromovinyluracil, which is a potent metabolite of sorivudine that inhibits DPD 
[55]. 
 

CYTOSINE ARABINOSIDE (ARA-C) 
 
Phosphorylation, is controlling the Ara-C cytotoxicity, this occurred via cytidine kinase to cytosine arabinoside triphosphate (Ara-
CTP) which is the active therapeutic form and it has role in DNA polymerases inhibition (figure 4) 

[58]
.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4: Cytosine arabinoside (Ara-C) metabolism 
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Cytidine deaminase is the enzyme responsible to inactive Ara-C into uridine arabinoside (Ara-U). So the phenotype of Ara-C 
deamination can be determined via plasma Ara-U/Ara-C ratio 

[59]
. 

 

METHODS OF ANALYSIS 

Ara-C and Ara-CTP levels have been determined in leukemic blasts and normal mononuclear blood cells 
[60]

.  
Measurement of plasma Ara-C and Ara-U with HPLC has very limited detection approximately 10 ng ml

-1
 Ara-C, and the levels of Ara-

CTPin leukemic blast cell was detected in lower limit of 5 pmol on the column 
[60,61]

. To detect H
3
 Ara-C and other metabolites  

(Ara-U, Ara-UTP and Ara-CTP), Ion-pair HPLC with solid phase scintillation techniques are used.The range detection is 40 - 200 
pg in a column 

[62]
. The only metabolite which may be determined in vivo is Ara-CTP, which is also pharmacokinetics can be 

optimized Ara-C treatment 
[63]

. 
 

THERAPEUTIC DRUG MONITORING 
 
Ara-C is administered parenterally to achieve the preferred absorption, if it given orally, this will lose its absorption be directly 
converting to inactive form Ara-U by the intestinal mucosa 

[64]
.In a comparisondid in 1999 with two samples of bone marrow 

biopsies to measure Ara-C metabolism, one sample is taken from patient with acute myeloid leukemia (AML) and the second was a 
standard (healthystate). The result shows no differences in the production rate of the deamination product Ara-U 

[60, 65, 66]
. 

 

SPECIFIC CONCERNS IN PEDIATRIC PATIENT POPULATIONS 
 
Practically, it is possible to accept body surface area-based dosing in pediatric patients with cancer, this is because of the 
correlation among body size and drug elimination and the concerns of cytotoxic medications which have narrow therapeutic 
index

[70]
, and dosing inconsistencies are common in young children especially with treatment protocol based on body weight. 

Children who are treated below a limited weight or age dosing reduction approach should be performed for them 
[71]

. 

 

LIMITATION OF TDM FOR CANCER CHEMOTHERAPY  
There are manyfactors, which restrict applying TDM approach 

[72, 73, 74]
:  

 There exists an imperfect understanding of the pharmacology and pharmacokinetics of most antineoplastic agents.
 The plasma drug concentration is an indirect measure of the amount of drug in the target tissue.


 Difficulty in identifying concentration- effect relationships because antineoplastic agents are almost always given in 

combination.


 There is naturally long lag time between the measurement of plasma concentration and the definitive pharmacodynamic 
effect.


 Cancer is group of heterogeneous diseases, which inherent characteristics that affect the concentration-effect relationship 

for antineoplastic agents.

 

Conclusion 
 
Secondary tumor which is associated with alkylating agents and epipodophylotoxins can occurred as a result of failed primary 
treatment, this stimulates late cardiac toxicity endowed by the anthracyclines 

[68, 69]
.In order to develop PK models and randomized 

studies need more efforts to estimate the TDM approaches in cytotoxic drugs. The oncological community requires more 
encouragement to achieve trustful studies and to promote whole treatment techniques. 
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Abstract 
 
Innovations in mobile technology (mhealth) have brought remote healthcare management to the forefront of 
advanced medical care. The ability to record the cardiac activity of a patient at home has been available for 
some time. Due to the role of mhealth in improving the quality of health services in a timeresponsiveness and 
cost efficiency, the UAE health authority emphasized to the importance of mhealth and many hospitals 
introduced it with aiming to improve the quality and gain a competitive advantage. Even though the UAE is a 
leading country in health management, several challenges still surround their operation and impede the 
development of mhealth. Therefore, this paper aims to identify the potential advantages and the challenges that 
encounter mhealth development in the context of UAE. The finding of this research emphasized that the UAE 
health industry has the potential to develop their health quality through the development of the quality system of 
mhealth based on customers’ perspectives that meets customers’ satisfaction and continue intention to use 
mhealth 
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Introduction 
 
The world has become a digital society (International Telecommunication Union (ITU,Sanou, 2015).Statistical 
figures from (ITU,Sanou, 2015), indicate that there are currently over 7 billion mobile cellular subscribers 
worldwide as compared with the year 2000 which was below 1 billion subscribers. Employment in the global 
mobile ecosystem is expected to rise from 13 million to over 15 million people by the year 2020 (Groupe 
Speciale Mobile Association (GSMA, 2019). The outline of little cost mobile phones from China and pre-paid 
tariffs from telecommunications networks have addedenormously to the spread of mobile technology in 
developing economies(Tobbin, 2012).The mobile phone is well known as one of the highest spread technologies 
in the world(Boateng, Hinson, Galadima, & Olumide, 2014).The UAE, a Middle East country with population 
more than 9.5 million can boast of having over 4.3 million smart mobile (Marlene Greenfield, 2019). This could 
be generally attributed to the fact that there are subscribers owning more than one phone or SIM card in the 
UAE. Mobile technology and services are creating a wide area of business opportunities ( Boris, Marjan,& 
Gregor, 2015). Scholarly research has been conducted on the role of mobile phones in rural settings(Boadi, 
Boateng, Hinson, & Opoku, 2007); financial services (Hinson, 2011)(Tobbin, 2012); micro trading (Boateng et 
al., 2014); mobile payment(Tobbin & Kuwornu, 2011); academic institutions (Thornton & Houser, 2005); and 
economic development (Aker & Mbiti, 2010).The findings from these studies confirm the economic, social, 
financial and academic benefits of the increased use of mobile phones.  
In August, 2015 the National Institute of Health, USA in a joint effort with the University of California, Los 
Angeles directed instruction program for world pioneers in cell innovation and social science and asked ebb and 
flow specialists to incorporate cell wellbeing (mHealth) programming items in their exploration to improve and 
help on-going five star wellness battles all around (NIH, 2015).The increased use of mobile technology in the 
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health sector is believed to have helped reduced healthcare cost (Meigounpoory, Danehzan, & Student, 2014); 
provide access to relevant health information (Nchise, Boateng, Shu, & Mbarika, 2012a); improve efficiency in 
health delivery; advanced clinical care(Ahlan & Ahmad, 2014); as well as promote behavioural change in 
patients (Lewis, Synowiec, Lagomarsino, & Schweitzer, 2012). Healthcare institutions in low and middle 
income economies continue to face numerous challenges regarding the provision of quality, affordable and 
universal access to health care to its citizens (Lewis et al., 2012). A worldwide study on rural health inequities 
compiled by the International Labor Organization (ILO, 2015) shows that 56% of people residing in rural 
regions around the world are denied access to critical health care compared to those residing in metropolitan 
regions. The ILO report argued that, in spite of the fact that half of the world ‘s population live in rural 
communities, only 23% of global healthcare personnel are deployed there. Despite, the technological 
development in health sector and as its results is m-health, the application of this service still humble and is 
surrounded by many constrains including users’ motivations towards m-health (Feroz, Kadir, & Saleem, 2018). 
 
Health Industry in the UAE 

 
The UAE is the quickest developing therapeutic the travel industry focusses on the planet, and DHA detailed a 
year ago that restorative the travel industry in the city has accomplished more than AED 1.4 billion out of 2016, 
and Dubai has gotten 326,649 medicinal sightseers (Gulf News Health, 2016). This development is energized by 
the developing fascination of the UAE as a medicinal goal. As indicated by reports, government spending on 
medicinal services over the MENA area is required to reach US$ 144 billion by 2020, and the 2002 making of 
the Dubai Healthcare City (DHCC) is an unmistakable showing of the monetary advantages of putting resources 
into fantastic social insurance (Moideen, 2018a). Dubai Healthcare City is now attracting huge numbers of 
visitors to its modern medical facilities. The majority of past studies have conducted the field of healthcare from 
either the technical perspective in terms of the development of the capacity and health quality; while from the 
management perspective with emphasizing in the activities that facilitate the services. The new trend of 
healthcare management and quality has been shifted from traditional model into technological and modern 
model. In addition, the customers became smarter than before in terms of distinguishing between the good and 
bad services. They are also now engaging in designing the services and provide new ideas in how to innovate 
the services. 
 
UAE Health Policies and Development 

 
Recent studies show that between 2016 and 2021, the health industry in the UAE will expand by 60 percent to 
more than AED 103 billion by 2021 (Moideen, 2018b). Technology is the main factor in this growth. The 
annual International Conference on the Role of Artificial Intelligence in Healthcare and Medical Education for 
Visitors provided in April of 2018 an overview of how mobile phone applications 
 
The UAE is the fastest developing scientific tourism center in the world, and DHA stated closing yr that 
scientific tourism in the metropolis has carried out more than AED 1.4 billion in 2016, and Dubai has obtained 
326,649 scientific vacationers (Gulf News Health, 2016). This boom is fuelled by using the growing 
enchantment of the UAE as a clinical destination. According to reports, government spending on healthcare 
throughout the MENA area is expected to reach US$ one hundred forty four billion by 2020, and the 2002 
creation of the Dubai Healthcare City (DHCC) is a clear demonstration of the financial advantages of investing 
in great healthcare (Moideen, 2018a). Recent reports point out that the fitness sector in the UAE will grow by 
way of 60% between 2016 and 2021, to greater than AED 103 billion by using 2021 (Moideen, 2018b). The key 
factor in this increase is technology. In April of this year, the annual International Conference on the Role of 
Artificial Intelligence in Healthcare and Medical Education for Visitors presented an overview of how cell 
cellphone functions and smart computer analytics are blended to beautify effectivity in the fitness enterprise by 
using imparting sufferers with accurate diagnoses, for patients. Apps can be used to screen activity, calorie 
intake, heart rates, drowsing patterns and even be hooked up to seize blood sugar levels. Such data can be fed to 
physicians and nurses, and if used accurately can lead to rate reductions in needless health facility visits. 
 
 
Mhealth in the UAE 
 
(Ahlan & Ahmad, 2014) opined that health information technology systems can be developed to serve people with 
limited healthcare access. Mobile health (mHealth) technology has been a tool in closing the gap in access to 
healthcare (Trevor et al., 2012). Donor agencies, programme implementers and policy makers are looking for 
innovative ways of finding lasting solutions to rural health challenges through the use of mobile technology ( Trevor 
et al., 2012).There are over 600 mobile health projects in developing countries(Al Dahdah, Desgrées Du 
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LoÛ, & Méadel, 2015).(Hinson, 2011) argue strongly that mobile phones could have a great impact on people 
living in rural communities. Also, mobile phones may have the ability to provide healthcare access to a larger 
portion of the targeted population (Nchise, Boateng, Shu, & Mbarika, 2012b).Mobile health technology 
(mHealth), also called telemedicine is a component of electronic health (E-Health). E-health can be defined as 
the use of information and communication technologies for health‖( Trevor et al., 2012). E-health has benefited 
from more scholarly investigations than mHealth technology (Al Dahdah et al., 2015). Mobile healthinnovation 
can comprehensively be characterized as the utilization of compact gadgets equipped for making, putting away, 
recovering, and transmitting of information progressively between end clients to improve tolerant security and 
nature of consideration (S. Akter & Ray, 2018). The focus of mHealth services in advanced and developing 
countries varies. In advanced countries, the emphasis is on seeking reductions in health care costs, optimizing 
efficient asset utilization, improving the patient experience and to deliver high quality care. In developing 
countries, the focus is on improving access to basic health care by remote diagnosis and monitoring, prevention, 
access to health related information, effective and quality service delivery and to reduce the shortage of highly 
educated health care personnel ( Trevor et al., 2012). 
 
There are various types of mHealth services ranging from the very simple to the very complex. Some of the 
areas of interest most frequently researched regarding mobile health technology around the globe include: self-
care management support(Guo, Chang, & Lin, 2015); disease prevention(Free et al., 2013); medication 
adherence (Ovbiagele et al., 2015); sexual and reproductive health (Nchise et al., 2012a); privacy and 
security(Lee & Han, 2015) ; mental health (Harrison et al., 2011); maternal care (Al Dahdah et al., 2015); as 
well as obesity and eating disorders (Gerber, Stolley, Thompson, Sharp, & Fitzgibbon, 2009).All these studies 
attest to the fact that continual mHealth technology usage could help reduce, if not eliminate, preventable 
diseases in the world. (Shahriar Akter, D’Ambra, Ray, & Hani, 2013)are of the view that mHealth service 
quality can predict customer satisfaction and willingness to continue usage of services. Customers or 
users‘satisfaction is very essential in mobile commerce and technology (Amin, Rezaei, & Abolghasemi, 2014), 
and as such, The objective of this research is to examine the level of quality of mHealth technology service and 
its impact on customer satisfaction and continuous use in rural populations in Ghana. Results from this research 
would allow health managers, healthcare organizations, mobile expertisedesigners, mobile network suppliers 
and donor organizations to have importantawareness of the motivational dynamics that contribute to the 
promotion of healthcare 
 
Health Issues and Mhealth Challenges in the UAE 

 
Despite, this jump growth health services in the UAE, it is going through a very serious public fitness challenge: 
fairly excessive charges of diabetes and obesity, according to the World Health Organization and the 
International Diabetes Federation (IDF). Most alarming is the excessive incidence of weight troubles and 
diabetes amongst children. Diabetes and its related issues now not solely reason massive emotional stress for 
sufferers and their families; they can region unsustainable stress on the u .s . extensive healthcare budget, the 
community, and the financial gadget at large (Sulaiman et al., 2017). The imbalance between healthcare 
capacity and healthcare demand is a most necessary venture dealing with the United Arab Emirates (UAE) the 
vicinity the frequent waiting length for a newly identified man or woman with diabetes to see a expert clinical 
health practitioner is fifty-six days. By leveraging the immoderate degree of phone broadband connectivity and 
smartphone penetration in the region, GCC fitness ministries ought to minimize the stress on the system. 
Research1 suggests that mobile fitness picks (mHealth) can be a value terrific gadget for enhancing get entry to 
care, elevating fitness awareness, and assisting chronically ill patients to manage their conditions. For humans 
living with diabetes, even a simple mobile fitness intervention, such as critical textual content messaging, can 
lead to massive enhancements in glycaemic manipulate ensuing in healthcare cost charge discounts of about 
$800 per affected person (Nundy et al., 2014). The ministry of health in the UAE has recognized the attainable 
of, and pressing need for, mHealth solutions. Ministry of Health approval for fitness education or healthcare 
services can be unsure and hard to complete. Partnering with public fitness policymakers to launch offerings can 
assist mobile operators apprehend how to navigate a challenging system. Given the proliferation of cellphone 
choices and gadgets in the UAE, the ministry of health believes that cellular operators are nicely placed to mix 
mHealth solutions into country wide and regional public health strategies.  
Even though, larger than 80% of UAE nationals now very personal a smartphone, according to lookup via 
mobile science professionals GSMA, and these can provide a much-needed way to capture affected person data, 
the use of mhealth technology is nonetheless very two low (Adams, 2017). Several research in the literature use 
UTAUT concept as a lens to provide an explanation for the causality relationship between the elements that 
influence mhealth intention to use and behaviour to acceptance. Even though, many of these studies came out 
with new insight to the area of mhealth, by and large of them had been also struggling of several limitations 
such as focusing on elderly and now not taking into consideration the control effect of socioeconomic elements 
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(Hoque&Sorwar, 2017) or the individuals’ technological know-how anxiousness as well as resistance to trade 
(Bawack& Kala Kamdjoug, 2018). Therefore, based on the above discussion, an open query is raised: - How 
can UAE fitness area harness this for growth, with continuously evolving technological know-how ensuring that 
gorgeous clinical care is the norm across the region, with the UAE positioned as a middle of innovation. 
 
To address these objective many studies stressed to the importance of the quality. For example, (Al-Neyadi, 
Abdallah, & Malik, 2018) investigated the factors that influence the quality of health services in UAE hospitals 
both private and government. This study used a survey collected from 127 patients and asked their opinion 
about the quality factors that influence their perception. The results of this article ensure that there is a 
significant correlation between empathy, tangibility, assurance, responsiveness and reliability. Despite the 
importance of the finding in this article, the quality measurements were defined in general without taking into 
consideration the technological integration and how the perception of the patients influence the strategy of this 
hospitals in push and pull services with high quality. This leaves an open gap and raises a question “are users 
satisfied with the quality of mHealth technology services they receive; and what factors account or could 
account for their satisfaction and continued usage of mHealth services?”Studies relating to customer satisfaction 
and customer loyalty in mobile technology services are not new but issues of customer satisfaction and 
continuance of mobile technology services are less researched (Gao, Waechter, & Bai, 2015), In measuring 
customer satisfaction, (Shahriar Akter, D’Ambra, & Ray, 2013) argued that the mHealth service quality model, 
which is dynamic, multidimensional and context-dependent, is capable of determining customer satisfaction 
leading to continual usage.(Shahriar Akter, D’Ambra, Ray, et al., 2013)prescribed the utilization of an 
incorporated model for further investigations on mHealth innovation. Discoveries from the investigation of 
(Nchise et al., 2012a) show that cost motivators play a noteworthy and powerful job in purchasers 'access to 
wellbeing data using cell phones. Concentrates on mHealth innovation benefits in connection to money related 
expense dominatingly center more around foundation, human asset, data innovation advancement, 
manageability of mHealth mediation ventures and social insurance conveyance cost (Schweitzer and Synowiec, 
2012). Less research on purchaser 's financial expenses and its suggestion on fulfilment and nonstop use of 
mHealth administrations appear to have been finished. 
 
Future Research  
It can be argued that most of the existing literature on mHealth technology are foreign-based and has tended to 
focus less on service quality issues. This legitimizes the requirement for concentrates that attention on 
improving mHealth administration quality and henceforth the present examination is on the impact of 
administration quality on client fulfillment and constant use of mHealth innovation in the UAE, with an 
emphasis on the job of money related expense on client fulfillment and nonstop utilization. Existing 
investigations recommend that mHealth administrations have confinements on quality dimensions. (Krebs and 
Duncan, 2015) found that absence of premium is a noteworthy motivation behind why numerous clients have 
quit utilizing mHealth administrations. (D Lee, C Jun, K Kim, B Kim, M Kim, K Kim, 2016) referenced that the 
substance of mHealth administrations concentrated on showing informational indexes by utilizing diagrams and 
outlines. The future research is required an exact proof that such constraints prompted low duration expectation 
in mHealth benefits through integrative model. 
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Abstract 

 
ATP6 gene represent mitochondrial gene that play important role in oxidative phosphorylation process 
which is important for ATP production and the occurrence of mutations in ATP6 gene and associated 
genes may disrupt mitochondrial oxidative phosphorylation and this correlated with a different 
diseases.This study attempt to detect the association between polymorphisms in ATP6 gene and 
vitiligo. The results showed the presence of deletion in ATP6 gene was (16%) of patients group while 
in control group was (5%) while the normal pattern was ( 84%) in patients and (95%) in control 
group.The deletion in ATP6 gene may associate with the loss of melanin from melanocyte in vitiligo 
patients and this needs more investigation. 
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Introduction 

 
Vitiligo is one of the most common immune diseases affecting many groups of people, which is caused 
by the loss of melanocytes its ability to produce melanin (1).Although the causes of the disease are not 
known, it is thought to result from an overlap between genetics and the environment affecting Immune 
cells, which carry out an autoimmune attack on melanocytes, causing lose their ability to produce 
melanin (2). Skin is exposed to many environmental factors, including ultraviolet radiation, which 
leads to increased oxidative factors in vitiligo skin, which requires mechanisms of elimination using 
antioxidants. The presence of a number of abnormalities that appear in the mitochondria and their 
enzymes in people with vitiligo, which leads to the inability of melanocytes to get rid of the effects of 
high levels of oxidative stress levels (H2O2) (3). 

 
ATP synthase is one of the mitochondrial enzymes responsible for controlling the last step of electron 
transfer of the oxidative phosphorylation process, which ultimately leads to ATP production (4) .The 
gene responsible for the coding of ATP synthase is MT-ATP6, which is thought to cause changes and 
mutations that occur in this gene is responsible for the emergence of many diseases, especially 
respiratory diseases, heart disease and other visual impairment (5). Because the lack of studies on the 
role of genetic changes associated with the gene MT-ATP6 in vitiligo patients designed this study. 

 

Material and methods 
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Sample collection 50 vitiligo blood samples were collected from (Al-Hussain Teaching Hospital), these 
samples were diagnosed by specialist, physician, and 30 blood sample of control were collected from 
healthy that have age (35-65 years). 

 
1- DNA was extracted from blood according to the leaflet of Gene aid manufacture in the DNA 

lab of the biology department.  
2- The primer of ATP6 gene was used: forward: 5-  

TCATCAGCCTACTCATTCAACCAATAGC-3, reverse: 5-
TAGGTGGCCTGCAGTAATGTTAGC-3with amplicon size (123bp). (6).  

3- PCR experiments completed with annealing temperature reached to 60 ºC for 20sec 
.Electrophoresis of PCR-product accomplished according to (7). 

4- The data were analyzed staticallyby Qi Square analysisat level of significance (<0.05). 
 

Results 
 

The statistical analysis of the results in the current study show that there are significant variations 
between patient and control of ATP6 genotypes, the deletion in ATP6 gene was ( 5%) in control while 
in vitiligo patients was 16% at (P value 0.0160)with significant variation at (p<0.005) as shown in the 
table 1. 

 
Table 1:ATP6 gene in study subjects groups 

 

Patterns Patients Control Odd Ratio CI (95)% P-value 

ATP6 (NORMAL) 84% 95% 3.6190 1.2712 - 10.3030 =0.0160 
      

ATP6 16% 5%    
(DELETION)      

       
 
 
 
 
 
 
 

NORMAL 
 

DELETION 
 
 
 
 
 

 
NORMAL 

2 
1 

 
 

Figure1: PCR Electrophoresis of ATP6 gene (1) vitiligo patients (2) control group 

 
Discussion 

 
The results showed a deletion in the ATP6 gene, which was more frequent in patients in the control 
group. The cause of the appearance of vitiligo is still unknown for the present time, but studies have 
developed hypotheses for the mechanism of occurrence of the disease one of these hypotheses 
suggested that the reason is oxidative factorsincreasing and reduced of antioxidants capacity in 
handling of it (8). Any defect that occurs in the mitochondria or due to the influence of external 
environmental factors will lead to the mitochondria producing large amounts of oxidative factors, 
which cause cell injury and death. Several researchesindicate the prevalent of oxidative factors in the 
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melanocytes of vitiligo. Elevated levels of malondialdehyde in vitiligo patients was an indicator of 
presence of oxidative factors in those patients(9, 10) . 

 
ATP 6 is known to encode ATP synthase, which plays a crucial role in the process of oxidative 
phosphorylation but has an additional role in controlling the pathways that cause oxidative factor's 
formation and thus the factors that lead to apoptosis of cells (11) .Elevation of oxidative stress factors 
inhibit the action of ATP synthase, leading to multiple diseases including cancers, heart disease, 
respiratory tract and various skin diseases(12) . Oxidative stress factors reduce the effect of ATP 
synthase by working on the over-expression of IF1 protein, which binds to and inhibits ATP synthase, 
thus activating and enhancing the stress factors, which increases the intensity of disease by enhancing 
the oxidative factors(13) . Genetic stability by DNA damage, while the increase of oxidative factors is 
detrimental because it can enhance the opening of mitochondrial permeability transition pore (PTP) 
and cell death(14) . This explains the onset of deletion in the ATP6 gene was more frequent in vitiligo 
patients 
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Abstract 

Background: Many epidemiological studies discussed the linkage between ABO blood group and the risk of 

developing diabetes mellitus. Aim: This study aimed to evaluate the association between ABO blood group and 

diabetes mellitus. Methods: This study was a cross-sectional study, conducted at endocrinology and Diabetic 

center in AL-Hussein Teaching Hospital in Karbala, Iraq. Participants were randomly selected and assigned to 

either healthy group or to patients with diabetes group. The study was carried out from November 2018 until 

January 2019; The collected data were analysed using the SPSS (version 20) software package (SPSS Inc., 

Chicago, IL).Results: 244 participants were included in the study, 157 of them were diabetic patients and 87 

subjects were healthy. Non -significant association between ABO blood group and type 2 diabetes where the p 

value was > 0.05. However, significant differences between blood groups in terms of Fasting Blood Sugar were 

found; and participants with blood group AB+ have strong relation with Fasting Blood Sugar. Conclusion: 

Findings of this study suggested an existing relationship between blood group AB+ and Fasting Blood Sugar; 
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but, these findings was not confirmed by a significant association between diabetes mellitus and ABO blood 

groups that raise a need for future researches to be done.   

Key word: ABO blood group, diabetes mellitus, fasting blood sugar, blood group AB+. 
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Introduction 

Diabetes mellitus is a chronic progressive disease with unknown underlying cause [1]. There are two common 

types of diabetes mellitus, insulin dependent diabetes (IDDM) associated with absolute insulin deficiency and 

external insulin should be administered to the patient and  the second type is non-insulin dependent diabetes 

(NIDM) where there is resistance to the action of insulin [1]. Landsteiner awarded a Nobel Prize for discovering 

human ABO blood group system it was an accidental discovery it set the foundation for the modern medical 

practice of blood transfusion [2]. However, along with their code on red blood cells, ABO antigens are also 

expressed on the surface of many human cells and tissues, like the epithelial cells, neuronal cells, platelets, and 

the vascular endothelial cells[3-5]. Diabetes mellitus is a complicated disease and there are different factors that 

play very important role in the etiology of disease such as environmental , genetic and immunological where the 

interaction occur between all these factor lead to diabetes[6-8]. Human blood group ABO differs according to 

many factors like race, ethnicity, and socioeconomic groups [9]. Diabetes mellitus and ABO blood groups had 

interrelation because of the genetic immunologic principles for blood groups and diabetes [10]. Determination of 

a positive association between diabetes and blood groups reflect an increment in susceptibility to and a negative 

association protection against diabetes.Several literatures investigated the association between blood group and 

the incidence of diabetes mellitus [1, 11-18]. Despite that some epidemiological studies discussed the linkage 

between ABO blood group and the risk of developing diabetes mellitus, but findings were not consistent and not 

yet clarified. Therefore, this study designed to evaluate the association between ABO blood group and diabetes 

mellitus. 

Methodology 
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This study is a cross-sectional study, it was conducted at endocrinology and Diabetic center in AL-Hussein 

Teaching Hospital in Karbala, Iraq. Participants were randomly selected and assigned to either healthy group or 

to patients with diabetic group. All participants signed a consent form. Demographic and characteristic data 

werecollected such as age, duration of disease. Exclusion criteria included: acute illness, type1 diabetes, 

psychiatric condition and age lower than 25 years old. Inclusion criteria included: no acute illness, type 2 

diabetes, and age more than 25 years.Methods that had been used to measure the FBS and HbA1c is Cobas 

integra and the plate method for the ABO blood type. 

Statistical analysis  

All data were enetered and analysed using the SPSS (version 20) software package (SPSS Inc., Chicago, IL). 

Almost all questions were calculated as proportions and percentages because they are categorical variables. 

Pearson Chi-Square test were used to find the associations; multivariate analyses were used to assess the 

interaction between participant’s blood group and patients group (healthy, with diabetes) 

Result 

The study was carried from November 2018 until January 2019. Two hundred forty-four participants were 

included in the study, 157 of them were diabetic patients and 87 subjects were healthy. All patients attended AL-

Hussein Teaching Hospital were asked to participate in the study but only 244 of them accept participation. 

Blood sample was collected from all participants in the study; to measure fasting blood sugar, glycated 

hemoglobin andblood group estimation.Male and female participants proportion was nearly equal (111(45.5%); 

133(54.5%) respectively). 

Table 1 shows that there was no significant association between ABO blood group and type 2 diabetes where the 

p value was > 0.05. The distribution of the blood group was close among the two groups (healthy and patients 

with diabetes). The high proportion of participants was with O blood group 43.6% among healthy group, 

and39.4% among patients with diabetes.  

Table1: Association of blood groups with diabetes mellitus type 2 

Blood groups No. of Patients (%) No. of healthy (%) Chi-square P-value 

A 34 (21.6%) 15 (17.2%) 0.597 

B 39 (24%) 18(20.6%) 0.596 
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Table 2 shows insignificant relation between participant’s blood group with each of their gender or health 

condition (having diabetes or no). 

 

 

Table 2:Participants blood groups in relation to genders for both healthy and patients with diabetes 

Blood group 

 

Male Female 

Chi-Square 

P-value 

Patients with 

diabetes 

H 

Chi-Square 

P-value 

B + 20 30 0.633 32 18 0.144 

B- 4 3  7 0  

O + 34 47  51 30  

O- 11 8  11 8  

AB+ 15 17  17 15  

AB - 2 4  5 1  

A+ 23 19  27 15  

A - 2 5  7 0  

 

Table 3 shows insignificant relation between participant’s blood group and their HbA1c level that had been 

categorized according to Al Hussain Teaching Hospital Laboratory guidelines.  

 

Table 3: Participant’s blood groups in relation to their HbA1c control   

Blood group 

 

HbA1c<6% (no. 

Participants) 

HbA1c<6-7.5 (no. 

Participants) 

HbA1c>7.5 (no. 

Participants) 

Chi-Square 

P-value 

B + 19 4 24 0.079 

AB 22 (14%) 16 (18.3%) 0.983 

O 62 (39.4%) 38 (43.6%) 0.884 
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B- 0 1 4  

O + 31 4 43  

O- 8 0 11  

AB+ 15 5 12  

AB - 1 0 5  

A+ 16 8 17  

A - 0 1 6  

 

By running One-Way ANOVA test across participant’s blood groups and their glycemic control (FBS and 

HbA1c) numerical values it shows that there were significant differences between blood groups in terms of FBS 

(P=0.02). However, these differences were not available among participant’s blood group in terms of HbA1c 

(P=0.358). By running post-hoc analyses for the blood groups in terms of participants FBS; we found that 

participants with blood group AB+ have strong relation with FBS. 

There was non-significant interaction effect between participant’s blood group and patients group (healthy, with 

diabetes),F(10, 446) = 0.963, p = 0.475; Wilks' Λ = 0.958 (Table 4). 

 

Table 4: Multivariate Tests 

Effect Value F Hypothesis df Error df Sig. 

Intercept Pillai's Trace .850 630.205 2.000 223.000 .000 

Wilks' Lambda .150 630.205 2.000 223.000 .000 

Hotelling's Trace 5.652 630.205 2.000 223.000 .000 

Roy's Largest Root 5.652 630.205 2.000 223.000 .000 

blood.group Pillai's Trace .067 1.116 14.000 448.000 .341 

Wilks' Lambda .933 1.115 14.000 446.000 .341 

Hotelling's Trace .070 1.115 14.000 444.000 .342 

Roy's Largest Root .052 1.671 7.000 224.000 .117 

patients.group Pillai's Trace .379 68.111 2.000 223.000 .000 

Wilks' Lambda .621 68.111 2.000 223.000 .000 

Hotelling's Trace .611 68.111 2.000 223.000 .000 
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Roy's Largest Root .611 68.111 2.000 223.000 .000 

blood.group* 

patients.group 

Pillai's Trace .042 .962 10.000 448.000 .476 

Wilks' Lambda .958 .963 10.000 446.000 .475 

Hotelling's Trace .043 .965 10.000 444.000 .473 

Roy's Largest Root .038 1.716 5.000 224.000 .132 

Discussion  

This study finding shows that there was no significant association between participant’s blood group and each of 

their gender, health condition (patients with diabetes, healthy), and glycated hemoglobin. However, there were 

significant differences between blood groups in terms of FBS; and participants with blood group AB+ have 

strong relation with FBS. In contrast to our findings, astudy carried in Malaysia suggested a negative association 

between blood groups and diabetes; A and O associated with DM type 2 (P<0.05). The distribution of B blood 

group was high among patients with DM type 2 (53.71%) in comparing to the healthy (22.52%), however, no 

statistical significance was achieved[14]. Similar results were found by Rahman, M. [19]. Another study was 

carried at Varny Pathology Clinic, Sagar Madhya Pradesh from March, 1989 untill July, 1991; their results 

suggested no association between ABO blood types and diabetes mellitus[13].A cross-sectional study was 

carried out in Hyderabad, their finding illustrated that patients with diabetes mellitus type 2 were more likely 

with blood groups B and O as compared to the normal population [10].In addition, another study was performed 

by Biplab Mandal et al. they found that development of type 2 diabetes mellitus were less likely among persons 

with O+ve blood group whereas persons with AB+ve blood group are more likely type 2 diabetes[20]. On the 

other hand, a study in Baghdad, Iraq; study data showed that participants with blood group O had higher levels 

of glucose followed by group A, B then AB [16].A study attempt to find the association between “ABO” and 

“Rhesus” of the blood groups with diabetes. Significant association between AB and O blood groups with 

diabetes (P < 0.04). Despite of the enancement in the frequency of Rh positive blood group among diabetes 

(96.15% vs. 95.54%) but this rise was not significant (P = 0.88) [18].A study in Saudi Arabia reported that 

(38.7%) of study respondents with O blood group, 26.1% had B, and 23.5% had A, while AB were only 11.8%. 

However, insignificant results were found between blood groups and each of gender, diabetes and its type. 

Diabetes mellitus and (Rh) of the blood group showed significant relation, however this finding showd no 

evidence regarding ABO blood group are more susceptible to develop diabetes mellitus. Despite that highly 

significant relation between DM and (Rh) blood groups were found [21]. A prospective study was carried on 

among 105 participants who had diabetes type 2. study results showed that blood group O followed by B and A 
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had more positive association with type 2 diabetes mellitus [15]. A review study identified 47 research conclude 

that subjects with blood group "B" had high risk while those with blood group "O" had low peril of evolving 

type 2 diabetes [22]. 

CONCLUSION:  

In conclusion, this study is one of the first steps had been taken to investigate blood groups distribution among 

population (included patients with diabetes and healthy). Finding of this study shed a spot of light on the existing 

relation between blood group AB+ and FBS; however, these findings didn’t confirm a significant association 

between diabetes mellitus and ABO blood groups that raise a need for future researches to be done.  
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