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ABSTRACT 

Background: Ischemic heart disease (IHD) imposes an emerging epidemic globally and in Egypt. The role of zinc in 

ischemic heart disease wasn’t well assessed. A limited number of researches explored serum zinc status in ischemic heart 

disease patients. 

Objective: To explore differences in serum zinc level between IHD patients and control group. 

Methodology: A case control study included 110 people aged ≥20 years old; 50 cases of ischemic heart disease diagnosed 

within the previous six months were recruited from Cardiology department and its outpatient clinic at Al-Zahraa University 

Hospital. Sixty controls were recruited from those without ischemic heart disease attending General surgery, Urology and 

Otorhinolaryngology clinics at the same hospital. Data were collected using an interviewer-administered questionnaire. 

Serum zinc of cases and controls was measured. SPSS version 20 was used for data analysis. 

Results: Cases of ischemic heart disease had significantly lower serum zinc level as compared to controls (P<0.05) with 

Odds Ratio (OR) =3.33. Disaggregated data indicated that serum zinc was significantly lower among females with IHD but 

not males. The most significant ischemic heart disease risk factors were less education, positive family history of 

cardiovascular disease, smoking, less frequent consumption of dairy products and animal proteins, psychic tension, physical 

inactivity, short sleep hours, obesity and hypertension. 

Conclusion: These findings suggest that serum zinc level might be associated with ischemic heart disease especially among 

females. 
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INTRODUCTION 
Ischemic heart disease (IHD) also known coronary heart 

disease is the most common form of cardiovascular 

disease (CVD) 
[1]
. Globally, it is the foremost cause of 

death and disability. It is responsible for more than one-

third of all mortality in people aged 35 and more  
[2]

 . 

Egypt ranks 15
th

 globally in IHD mortality; the age 

adjusted death rate of IHD is 271.7 per 100,000.  In 

2018, IHD deaths reached 29.4% of total deaths 
[3]
.  

 

Ischemic heart disease is a multifactorial disease and 

identifying its risk factors is of value in the 

prevention.  As the well-known risk factors for IHD such 

as hypertension, smoking and obesity only account for 

about half of its relative mortality, therefore, new ways 

of thinking about IHD are needed 
[4]
. The relationship of 

dietary intake, particularly micronutrients, and the risk of 

cardiovascular disease has been an emerging area of 

investigation 
[5]
. When micronutrients were investigated, 

there has been a growing interest in the role of minerals 

in IHD 
[6]
. Of particular interest is zinc, because it acts as 

an antioxidant, anti-inflammatory and membrane 

stabilizer 
[7]  

.Zinc maintains cardiac stem cells essential 

for heart function 
[8]
. The critical contribution of 

perturbations in zinc homeostasis to myocardial 
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ischaemia/reperfusion injury and the protective role of 

zinc signaling against cardiac injury were highlighted 
[9]
. 

Recent evidence has pointed out an emergent role of zinc 

in IHD. Zinc deficiency can cause an increase in tissue 

oxidation damage. Hence, there is a rising concern about 

zinc implication in the pathogenesis of IHD 
[01]
.  

The rising prevalence of IHD is causing much concern in 

the public health domain. On the other hand, data on zinc 

deficiency and its association with IHD are controversial 

and information is limited particularly in Egypt. 

Therefore, research on zinc in patients with IHD is 

important as this trace element may be useful predictor 

and its level might be adjusted to prevent IHD.      

 

Research Question: Is there a difference between IHD 

patients and the control group as regards serum zinc 

level?. The null hypothesis (HO) assumed that there is no 

difference between IHD patients and the control group as 

regards serum zinc level. This study was carried out to 

explore differences in serum zinc level between IHD 

patients and the control group. 

 

SUBJECTS AND METHODS 
Study Design and Setting: A Case control study was 

conducted over a period of 2 years from March 2019 to 

October 2021, cases of ischemic heart disease at Al-

Zahraa University Hospital in Al-Abbassia-Cairo and 

controls from attendants without IHD at the same 

hospital. The study protocol was approved by ethical 

committee of faculty of medicine for girls, Cairo, Al-

Azhar University and an oral informed consent from all 

subjects was obtained. 

 

Cases were all patients visiting Cardiovascular 

department and its outpatient clinic in the hospital and 

newly diagnosed with IHD within the previous six 

months.  Control group was attendants without IHD who 

were sex and age matched, eligible for the study and 

agreed to participate; they recruited from General 

surgery, Urology and Otorhinolaryngology outpatient 

clinics at the same hospital. The sample was drawn by 

visiting the selected clinics according to the scheduled 

clinic days. 

 

Inclusion Criteria: Regarding cases: Both sexes of 

diagnosed IHD patients, aged 20 years and above were 

included in the study.  Regarding controls: Attendants 

without IHD, aged 20 years and above of both sexes 

were included   

 

Exclusion Criteria: Patients who are diabetics, have 

chronic diarrhea and/or receive zinc supplementation 

were excluded. 

 

Diagnostic Criteria: For cases: Ischemic heart disease 

patients were diagnosed as per the Monica criteria 
[00]
:(1) 

Two or more ECG showing specific changes; (2) An 

ECG showing probable changes plus abnormal cardiac 

injury enzymes; or (3) Typical symptoms such as a 

retrosternal pain plus abnormal enzymes. For controls: 

A control was defined as an individual who attended the 

outpatient clinics of Al-Zahraa University Hospital for 

conditions other than angina pectoris and myocardial 

infarction. For the selection of proper control, person’s 

history regarding ischemic heart disease was asked and it 

was assured that the control had never been admitted to 

hospital or taken treatment for acute myocardial 

infarction and angina pectoris. In addition, ECG was 

performed to them. 

 

Sample Size 

The required sample size was 80 (40 cases and 40 

controls) and was calculated by Epi info version 7 with 

95% confidence level, 80% power of study and 1:1 ratio 

of controls to cases. The researcher recruited 110 

participants (50 cases and 60 controls).  
 

Study Tools  
- An interviewer-administered questionnaire was 

designed to include the following data:  

- *Socio-demographic data: Age, sex, marital status, 

residence and education. 

- *Risk factors of ischemic heart disease: family 

history of cardiovascular disease, sleep hours, 

smoking habits, physical activity using The General 

Practice Physical Activity Questionnaire 
[02]
, dietary 

habits of food elements rich in zinc as red meat, fish, 

oysters and crabs, poultry, various dairy products, 

legumes and nuts, psychic tension score using Stress 

and tension level test  
[03]

  as well as stressful life 

events such as death events and social problems.  

- *Associated comorbidities: such as hypertension 

and anaemia.  

 

Physical Examination: 

A. Anthropometric Measurements: Body weight and 

height were measured.  Body Mass Index (BMI) was 

then calculated. BMI = weight (kg) / height (meter)
2
 

[04]
. Waist Circumference (WC) was measured in a 

standing position, midway between the inferior 

margin of lateral lower ribs and the iliac crests in a 

horizontal plan. The tape was fitted tightly without 

compressing the soft tissues 
[05]
. 

B. Blood Pressure Measurement:  Blood pressure was 

measured for cases and controls using a calibrated 

mercury sphygmomanometer in a sitting position 

with the forearm placed horizontal on the table after 

about five minutes rest 
[06]
 .  

 

Laboratory Tests:  

All cases and controls were investigated for serum zinc 

level using Colorimetric test. Only five millilitres of 

peripheral blood were collected in a plain vacuum tube, 

allowed to clot at room temperature and the serum was 

separated by centrifugation. Zinc fluid mono-reagent was 

used for the determination of zinc in serum at wavelength 

560 nm. The value for normal zinc level was 70–150 
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µg/dl. Classification of zinc, accordingly, was deficient 

(<70 Ug/dl), optimal (70-150 Ug/dl) and excess (>150 

Ug/dl) 
[07]
 . 

 

Statistical analysis 
The Statistical Package for Social Sciences (SPSS) 

version 20 was used for data entry and analysis. For a 

descriptive purpose, qualitative data were presented as 

frequencies and percentages; while means, standard 

deviations and ranges were used to describe quantitative 

variables. To assess the significance in the observed 

differences between cases and controls, Pearson's Chi-

square Test for independence (χ
2
) was used for 

qualitative categorical data and Fisher Exact Test was 

also done if any expected frequency was less than five. 

The Independent Student's t-Test was used for the 

differences between means of two continuous variables 

of unpaired groups. Odds Ratio (OR) was calculated. 

Pearson's correlation coefficient (r) was calculated to 

measure correlation between serum zinc and cardio-

metabolic risk factors. Binary logistic regression and 

linear regression were also done. P-values were taken at a 

pre-determined threshold probability, the significance 

level of 0.05 and 95% confidence limit. The results were 

deemed to be statistically significant if the p-value (two-

tailed) was < 0.05. 

 

RESULTS 

The mean age of IHD cases was 54.8±10.2 years and that 

of controls was 50.9±10.5 years. The proportion of males 

among cases were 54% as compared to 53.3% among 

controls. Regarding residence, 86% of cases compared to 

52 % of controls resided in urban areas, with statistically 

significant difference (OR=5.02).  Regarding marital 

status, widows were represented 28% among cases 

compared to 3.3% of controls with statistically 

significant difference. Regarding education, university 

degree was more among cases (20%) than controls 

(6.7%), with statistically significant difference. 

Statistically significant more cases than controls had 

positive family history of cardiovascular diseases. More 

cases were current smokers (46%), physically inactive 

(92.2%) and reported short sleep duration (<7 hours) 

(64%) as compared to controls (18.3%, 76.7% 36.7%, 

respectively). Psychic tension score, experience of death 

of close relatives and social problems were significantly 

higher among cases than controls (Table 1).  

 

Regarding zinc rich food intake as dairy products 

(yogurt, milk and cheese) and animal protein (poultry 

and red meat), cases showed lower frequency of intake of 

such food items than controls. While, insignificant 

differences between them were found regarding the 

frequency of intake of fish, oysters and crabs, legumes 

and nuts (table 2).  

Table (1): Lifestyle risk factors among cases of ischemic heart disease and controls 

Studied groups 

Lifestyle risk factors 

Cases (n=50) Controls (n=60) 
Stat. tests 

n (%) n (%) 

Smoking habit: 

- Never smoker 

- Ex-smoker 

- Current smoker 

 

24 (48.0) 

3 (6.0) 

23 (46.0) 

 

43 (71.7) 

6 (10.0) 

11 (18.3) 

Fisher's Exact=9.67 

P=0.007* 

OR
**

=2.74 

CI=1.2-6.0 

Physical activity category
***

: 

- Inactive 

- Active 

 

46 (92.2) 

4 (8.0) 

 

46 (76.7) 

14 (23.3) 

χ
2
=4.68 

P=0.030
* 

OR=3.50 

CI=1.1-11.4 

Sleeping hours: 

- < 7 

- 7-8 

- >8 

 

32 (64.0) 

7 (14.0) 

11 (22.0) 

 

22 (36.7) 

22 (36.7) 

16 (26.6) 

 

χ
2
=9.71 

P=0.008
* 

Psychic tension score: 

- Mean ± SD 

- Range: 

 

6.82±1.72 

5 (5-10) 

 

5.82±1.28 

5 (5-10) 

 

t =3.49 

P =0.001
* 

Stressful life events  

1-Death of close relatives: 

- Present 

- Absent 

 

 

14 (28.0) 

36 (72.0) 

 

 

1 (1.7) 

59 (98.3) 

χ
2
 =16.05 

P=0.000
* 

OR=22.94 

CI=2.8-181.9 

2-Social problems: 

- Present 

- Absent 

 

12 (24.0) 

38 (76.0) 

 

2 (3.3) 

58 (96.7) 

χ
2
 =10.48 

P=0.001
* 

OR=9.15 

CI=1.9-43.2 
SD:  Standard deviation, χ2:  chi square test, OR:  Odds ratio, C.I.: Confidence interval, t: Independent t test, *: Significant  p-value , **To perform dummy 

variable ex and current smokers were summed, ***These categories were done using The General Practice Physical Activity Questionnaire [02] . 
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Table (2): Zinc rich food intake among cases of ischemic heart disease and controls 

Frequency of food intake 
Cases (n=50) Controls (n=60) 

Stat.  tests 
n (%) n (%) 

Red meat: 

- Monthly 

- Once/week 

- >1 time /week 

 

18 (36.0) 

24 (48.0) 

8 (16.0) 

 

19 (31.7) 

19 (31.7) 

22 (36.6) 

 

χ
2
 = 6.28 

P =0.043
* 

Fish, oysters and crabs: 

-  Monthly 

- Once/week 

- >1 time /week 

 

20 (40.0) 

26 (52.0) 

4 (8.0) 

 

34 (56.7) 

18 (30.0) 

8 (13.3) 

 

χ
2
= 5.55 

P =0.062 

Poultry:  

- Monthly 

- Once/week 

- >1 time /week 

 

12 (24.0) 

18 (36.0) 

20 (40.0) 

 

3 (5.0) 

30 (50.0) 

27 (45.0) 

 

χ
2
 = 8.60 

P =0.013
* 

Yogurt: 

- Monthly 

- ≤ 4 times/week 

- > 4 time /week 

- Daily 

 

28 (56.0) 

14 (28.0) 

0 (0.0) 

8 (16.0) 

 

21 (35.0) 

19 (31.6) 

10 (16.7) 

10 (16.7) 

 

 

χ
2
 =11.16 

P =0.011* 

Milk: 

- Monthly 

- ≤ 4 times/week 

- > 4 time /week 

- Daily 

 

19 (38.0) 

17 (34.0) 

0 (0.0) 

14 (28.0) 

 

9 (15.0) 

24 (40.0) 

12 (20.0) 

15 (25.0) 

 

 

χ
2
 = 16.02 

P =0.001
* 

Cheese: 

- Monthly 

- ≤ 4 times/week 

- > 4 time /week 

- Daily 

 

8 (16.0) 

24 (48.0) 

2 (4.0) 

16 (32.0) 

 

4 (6.7) 

24 (40.0) 

17 (28.3) 

15 (25.0) 

 

 

χ
2
 = 12.40 

P =0.005
* 

Legumes: 

- Monthly 

- Once/week 

- >1 time /week 

- Daily 

 

11 (22.0) 

7 (14.0) 

13 (26.0) 

19 (38.0) 

 

6 (10.0) 

5 (8.3) 

22 (36.7) 

27 (45.0) 

 

 

χ
2
 = 4.63 

P =0.208 

Nuts: 

- < 1/Month 

- ≥ 1/Month 

 

45 (90.0) 

5 (10.0) 

 

47 (78.3) 

13 (21.7) 

 

χ
2
 =2.71 

P =0.100
 

χ2:  Chi square test,  *: Significant  p-value  
 

More cases had history of anemia than controls. The 

means of body mass index, waist circumference, systolic 

blood pressure and diastolic blood pressure were 

statistically significant higher among cases comparing to 

controls (table 3). The mean serum zinc level among 

cases (85.6±40.4 Ug/dl) was lower than controls 

(109.8±49.2 Ug/dl). More cases (40%) had deficient zinc 

level than controls (16.7%). Those with low serum zinc 

level were at risk for IHD three times more than those of 

high level. These differences were statistically significant 

(table 4). Disaggregating data, sex-wise distribution of 

serum zinc level among cases of ischemic heart disease 

and controls revealed lower serum zinc in female cases. 

Female cases had statistically significant lower serum 

zinc level comparing to controls. However, among males 

no statistical significant difference was found between 

cases and controls (table 5). In cases, serum zinc level 

was negatively correlated with psychic tension score, 

body mass index, waist circumference and diastolic 

blood pressure (table 6). It was found that the most 

relevant predictors for lower serum zinc level using 

linear regression model were anemia, being diagnosed 

with IHD, short sleep hours and old age. Among cases, 

urban residence, anemia, increased waist circumference 

and old age were the most significant predictors to lower 

serum zinc level, while female sex, physical inactivity 

and smoking were not a relevant predictors to serum zinc 

using linear regression model (table 7). The most 

relevant predicting factors related to higher ischemic 

heart disease using logistic regression were female sex, 

urban residence, family history of cardiovascular disease, 

smoking, higher systolic blood pressure, deaths of close 

relatives, social problems, higher psychic tension score 

and lower serum zinc level (table 8). 
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Table (3): History of anemia and anthropometric and blood pressure measurements of cases of ischemic heart 

disease and controls 

Studied groups 

Factor 

Cases (n=50) Controls (n=60) Significant tests 

n (%) n (%) 

Anemia: 

- Present 

- Absent 

 

21 (42.0) 

29 (58.0) 

 

1 (1.7) 

59 (98.3) 

 

χ
2
 =27.73 

P=0.000
* 

BMI
 
(Kg/m

2
): 

- Mean ± SD 

- Range 

 

30±4.9 

(18.5-43) 

 

27.3±4.7 

(18.5-43.8) 

 

t=3.05 

P=0.003
*
 

Waist circumference (cm):  

- Mean ± SD 

- Range 

 

99.2±14.8 

73(66-139) 

 

90.4±13.7 

54 (65-119) 

 

t=3.27 

P=0.003
* 

Systolic blood pressure (mmHg): 

- Mean ± SD 

- Range 

 

133.1±18.9 

80 (90-170) 

 

119.2±12.9 

50(100-150) 

 

t=4.56 

P=0.000
* 

Diastolic blood pressure (mmHg): 

- Mean ± SD 

- Range 

 

83.4±12.5 

40 (60-100) 

 

77.8±11.0 

40 (60-100) 

 

t=2.47 

P=0.015
* 

SD= Standard deviation, t=Independent t test, *: Significant  p-value  
 

 

Table (4): Serum zinc level among cases of ischemic heart disease and controls 

Studied groups 

Serum zinc 

Cases (n=50) Controls (n=60) Significant tests 

n (%) n (%) 

Classification of zinc (Ug/dl): 

- Deficient (<70) 

- Optimal (70-150) 

- Excess (>150) 

 

20 (40.0) 

28 (56.0) 

2 (4.0) 

 

10 (16.7) 

42 (70.0) 

8 (13.3) 

χ
2
 = 8.89 

P =0.012
* 

OR=3.33 

CI=1.4-8.1 

Serum zinc level (Ug/dl): 

- Mean ± SD 

- Range 

 

85.6±40.4 

135 (25-160) 

 

109.8±49.2 

253 (27-280) 

 

t=2.78 

P=0.006
* 

χ2= chi square test, OR= Odds ratio, C.I.=Confidence interval, t=Independent t test, *Significant  P value (<0.05). 

 

Table (5): Sex-wise distribution of serum zinc level among cases of ischemic heart disease and controls 

Sex 

 

Serum zinc  

Males Females 

Cases (n=27) Controls (n=32) Cases (n=23) Controls (n=28) 

n (%) n (%) n (%) n (%) 

Serum zinc level: 

- <70 Ug/dl 

- ≥70 Ug/dl 

 

9 (33.3) 

18 (66.7) 

 

7 (21.9) 

25 (78.1) 

 

11 (47.8) 

12 (52.2) 

 

3 (10.7) 

25 (89.3) 

Significant statistical test χ
2
=1.64 

P=0.200 

χ
2
=6.84 

P=0.009
* 

χ2: Chi square test, *: Significant  p-value  

 

Table (6): Correlation between cardio-metabolic factors and serum zinc level among cases of ischemic heart disease  

Factors r P value 

Sleep duration 0.19 0.199 

Psychic tension score -0.40 0.004* 

Body mass index -0.28 0.046* 

Waist circumference -0.46 0.001* 

Diastolic blood pressure -0.30 0.032* 
r:Pearson's correlation *: Significant  p-value  
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Table (7): Linear regression for predictors of serum zinc level  

Predictors  Unstandardized B Coefficients P value 
95%CI for B 

Lower Upper 

Among cases of ischemic heart disease and controls: 

Age 0.97 0.017
*
 0.18 1.75 

Ischemic heart disease -22.15 0.025
* 

-41.42 -2.87 

Sleep duration -6.45 0.006
*
 -11.04 -1.88 

Anemia -26.19 0.028
* 

-49.54 -2.88 

Constant -133.99 0.000
 

  

Among cases of ischemic heart disease: 

Age 1.02 0.048
*
 0.01 22.03 

Female sex 1.86 0.912 -9.71 35.45 

Urban residence 61.03 0.000
*
 28.74 93.31 

Smoking 9.22 0.330
 

-9.65 28.09 

Physical inactivity -19.68 0.254 -54.03 14.66 

Waist circumference -1.56 0.000
* 

0.84 2.28 

Anemia -33.04 0.002
* 

-53.31 -12.77 

Constant -168.89 0.015
 

  
*: Significant  p-value  

 

Table (8): Logistic regression for predictors of risk factors of ischemic heart disease 

Predictors B Coefficients Wald 
P value 

OR 
95%CI for OR 

Lower Upper 

Female sex 1.88 4.86 0.027
* 

6.57 1.23 35.08 

Urban residence 3.20 7.95 0.005
* 

24.62 2.65 228.13 

Family history of cardiovascular disease 2.56 9.39 0.002
*
 12.95 2.52 66,67 

Systolic blood pressure 0.08 8.50 0.004
*
 1.08 1.03 1.13 

Deaths of close relatives  5.93 9.94 0.002
* 

374.37 9.42 1068.8 

Social problems 3.54 6.33 0.011
*
 34.34 2.19 539.37 

Psychic tension score 0.707 6.41 0.011
* 

2.03 1.17 3.50 

Serum zinc level -0.020 4.39 0.036
*
 0.98 0.96 0.99 

Constant 34.23 21.17 0.000    
*: Significant  p-value  

 

DISCUSSION  
The expanding IHD epidemic increases along with 

increasing prevalence of its risk factors 
[06]
. So, it seems 

crucial to examine these risk factors. Zinc status may 

contribute to the development of IHD. A direct 

association between serum zinc and cardio-metabolic risk 

factors is recently suggested 
[08]
.  

 

Studying the socio- demographic context revealed that 

widow state, urban residence and high educational degree 

were more in cases than controls. Previous studies show 

that being widowed and divorced exhibited a greater 

coronary risk than being never-married and married 
[09,21]
. 

Psychological stressors, behavioral and socioeconomic 

factors may play a role in such relation. Urban residence 

was further confirmed to be a relevant IHD predictor. 

Stressful life, physical inactivity, unhealthy diet and 

environmental factors as noise and pollution in the urban 

areas may explain the current findings. Similar urban 

rural difference was also observed by Ram & Trivedi  
[20]
; Taha  

[22]
and Omran et al  

[23]
. However, O'Connor & 

Wellenius  
[24]
 showed that IHD was higher among rural 

dwellers. Previous studies' findings regarding education 

were controversial, in agreement with our results, 

Mohanan et al 
[25]
 clarified that high educational class 

represents important socioeconomic risk factors for IHD. 

This association may be mediated by lifestyle risk factors 

such as sedentary behaviors and more stress. 

 

Regarding serum zinc, our results denoted that high 

prevalence of zinc deficiency was detected among IHD 

cases as compared with their controls. Serum zinc level 

was also a relevant predictor of IHD. Similarly, several 

studies reported a statistically significant lower serum 

zinc in IHD patients as compared to their controls 
[ 32-26 ,

01]
. On contrary, other studies found that serum zinc 

concentration is less insignificantly in IHD patients as 

compared to controls
[ 36-33 ,8 ]

.  

 

A worthy note is the observed sex-difference. In females, 

serum zinc was lower among cases than controls. While 
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among males, lack of such zinc-IHD relationship was 

showed. In accordance, Alissa et al 
[37]
 who reported that 

serum zinc concentrations didn’t differ between males 

with and without IHD. However, they didn’t examine 

females. In general, biological, cultural, dietary, 

behavioral, psychological and socioeconomic factors 

may exhibit an important role in sex difference. The sex 

difference  in the current study supported the suggested 

role for hormones in the regulation of zinc transporter 

mRNA expression 
[38]
.  

 

Lifestyle factors were found to influence serum zinc 
[39]
.  

Short sleep hours, current smoking as well as physical 

inactivity were more in the studied cases than controls. 

Besides, zinc was associated with short sleep hours; 

whereas both physical activity and smoking weren’t a 

relevant serum zinc predictors. Similar relationship 

between zinc and sleep is found in general population 
[41]
, 

women 
[40]
 and children in early adolescence 

[42]
.  Bediz 

et al 
[43]  
found that  melatonin hormone, which regulates 

sleep cycle, increases zinc levels when its level is optimal 

in case of sufficient sleep. Regarding smoking, our 

finding is in line with Ding et al 
[44]
 who elicits that 

current and ex tobacco smoking are important risk factors 

for IHD.  Lack of association between zinc and smoking 

may be explained by the finding that nearly half of the 

studied cases and controls were females who culturally 

unacceptable for them to be seen smokers. Physical 

inactivity which observed among the studied cases is 

supported by Mohan and Deepa 
[45]
 and Ram & Trivedi 

[20]
 who clarify that the decrease of physical activity 

explains the escalation of IHD. The attitude of Egyptian 

towards avoiding exercise because of various socio-

cultural factors 
[46]
 may alter the association between 

physical activity and zinc in the present study. 

 

In the present study, cases and controls had clear 

differences in dietary patterns which could be the 

associates of the observed difference in their serum zinc 

level. Animal protein (poultry and red meat) and various 

dairy products (yogurt, milk and cheese), vegetables and 

fruits were consumed less frequently by cases as 

compared to controls.  These differences were in 

agreement with previous researches 
[47 ,32]
.  

 

From psychological point of view, cases had more 

psychic tension and experienced stressful life events 

more than controls. Psychic tension is an independent 

factor predicting IHD. Together, El-Moselhy et al 
 [48]
 

show that stress is a major risk factor for IHD. Research 

has cleared the importance of stress caused by acute and 

chronic life events in IHD 
[49]
. Serum zinc level was 

associated with psychic tension score among the studied 

cases. The suggested mechanism may be that exposure to 

psychological stress decreases extracellular zinc level 

through glucocorticoid-mediated metallothionein 

synthesis 
[51]
. 

 

Concerning medical risk factors, history of anemia, BMI, 

WC and both systolic and diastolic blood pressure were 

higher among cases than controls. In addition, anaemia, 

obesity and hypertension were associated with serum 

zinc. This result is in line with Ibrahim et al 
[50]
 and Taha 

[22]
 who showed that hypertension is more prevalent 

among Egyptian IHD patients. It is well established that 

cardiovascular peptides which regulate blood pressure 

are zinc-dependent which could explain zinc association 

with blood pressure 
[52]
. Also, Li et al  

[53]
 stated that 

obesity and abdominal obesity are IHD risk factors.  

Furthermore, Rahbar-Taramsari et al 
 [32]

 found that 

serum zinc was associated with body weight among 

patients with cardiovascular disease. The inflammation 

promotes zinc accumulation in the liver and in 

adipocytes, which may contribute to the negative 

association of serum zinc level with BMI and WC in 

obese individuals 
[54]
. Changes in zinc status with 

anaemia are frequently explained by coexisting 

deficiencies of iron and zinc due to the common  dietary  

sources  of  both  micronutrients  and  decreasing  their  

intestinal  absorption  by  the  same  dietary  factors  
[55]
. 

 

CONCLUSION 
According to the previous discussion, we can conclude 

that this study provide a reasonable evidence for the 

association between decreased level of serum zinc and 

IHD especially among females. There is a still need for 

more information and better understanding of this 

relation. The field of micronutrients is needed to be an 

explicit component of health research, interventions and 

system reform, education, policies and programs.  
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 العربً الملخص

 بمستشفى الزهراء الجامعً دراسة الحالات والشواهد على داء القلب الإقفاري والزنك فً مصل الدم
 2لٌلً أحمد محمد ،1خدٌجة عوض عفٌفً تاج الدٌن، 1 سلمى بدر الدٌن جلال ،1 هدى على أحمد شٌبة

 جامعة الأزهر، جمهورية مصر العربية.القاهرة، بنات، ال،كلية طب  وطب الصناعاتقسم طب المجتمع 1
 جامعة الأزهر، جمهورية مصر العربية. القاهرة، بنات، كلية طب قسم القلب والأوعية الدموية،2

 :ملخص البحث

: ٠عخبش ِشع اٌمٍب الإلفاسٞ ٚباءً ِخظاعذا عٍٝ ِغخٜٛ اٌعاٌُ ٚفٟ ِظش. إْ علالت اٌضٔه بذاء اٌمٍب الخلفية

الإلفاسٞ ٌُ ٠خُ حم١١ّٙا بشىً ج١ذ. لاَ عذد ِحذٚد ِٓ الأبحاد بذساعت اٌضٔه فٟ ِظً اٌذَ ٌذٜ ِشضٝ داء اٌمٍب 

 الإلفاسٞ.

اٌٙذف اٌشئ١غٟ ِٓ ٘زٖ اٌذساعت ٘ٛ اعخىشاف الاخخلافاث فٟ ِغخٜٛ اٌضٔه ب١ٓ ِشضٝ داء اٌمٍب الهدف: 

 الإلفاسٞ ِٚجّٛعت اٌشٛا٘ذ.

حاٌت حعأٝ ِٓ داء اٌمٍب  51 ;عاِا 21≤ِٓ الأشخاص اٌباٌغ١ٓ  001ٚشٛا٘ذ عٍٝ أجش٠ج دساعت حالاث  :الطرق

الإلفاسٞ حُ حشخ١ظٙا فٟ خلاي عج شٙٛس عابمت ِٚٓ اٌّخشدد٠ٓ عٍٝ اٌع١ادة اٌخاسج١ت ٚلغُ اٌمٍب ٚالأٚع١ت 

داء اٌمٍب  شخض فٟ ِجّٛعت اٌشٛا٘ذ اٌخا١١ٌٓ ِٓ 61اٌذ٠ِٛت بّغخشفٝ اٌض٘شاء اٌجاِعٟ. وّا حضّٕج اٌذساعت 

الإلفاسٞ اٌّخشدد٠ٓ عٍٝ اٌع١اداث اٌخاسج١ت الأخشٜ بٕفظ اٌّغخشفٝ. حُ جّع اٌب١أاث عٓ طش٠ك اعخب١اْ. حُ ل١اط 

ِغخٜٛ اٌضٔه فٟ ِظً اٌذَ ٌج١ّع اٌحالاث ٚاٌشٛا٘ذ اٌخٟ حُ دساعخٙا. حُ اعخخذاَ اٌحضِت الإحظائ١ت ٌٍعٍَٛ 

  الاجخّاع١ت لإدخاي اٌب١أاث ٚحح١ٍٍٙا.

حالاث داء اٌمٍب الإلفاسٞ ألً ِماسٔت باٌشٛا٘ذ ِع ٚجٛد دلاٌت إحظائ١ت ٚ  واْ ِغخٜٛ اٌضٔه فٟ اٌذَ ٌذٜ النتائج:

(. عٕذ عًّ ِماسٔت ٌّغخٜٛ اٌضٔه ٌٍزوٛس ٚالإٔاد وً عٍٝ حذة واْ اٌفشق رٚ دلاٌت OR = 3.33ٔغبت الأسجح١ت )

بذاء اٌمٍب الإلفاسٞ ٟ٘ لٍت اٌخع١ٍُ, ٚاٌخاس٠خ اٌعائٍٟ  إحظائ١ت فمظ ٌذٜ الإٔاد. وأج أُ٘ عٛاًِ خطش ٌلإطابت

الإ٠جابٟ لأِشاع اٌمٍب ٚالأٚع١ت اٌذ٠ِٛت, ٚاٌخذخ١ٓ, ٚالاعخٙلان الألً ٌّٕخجاث الأٌباْ ٚاٌخضشٚاث ٚاٌبشٚح١ٕاث 

 اٌح١ٛا١ٔت, ٚاٌخٛحش إٌفغٟ, ٚلٍت إٌشاط اٌبذٟٔ, ٚلٍت عاعاث إٌَٛ, ٚاٌغّٕت ٚاسحفاع ضغظ اٌذَ.

خاطت ٌذٜ حش١ش ٘زٖ إٌخائج إٌٝ أْ ِغخٜٛ اٌضٔه فٟ اٌذَ لذ ٠ىْٛ ِشحبطاً بذاء اٌمٍب الإلفاسٞ. تاجات:الاستن

 ٕ٘ان حاجت إٌٝ ِض٠ذ ِٓ اٌبحذ فٟ اٌفشٚق ب١ٓ اٌجٕغ١ٓ فٟ ٘زٖ اٌعلالت. الإٔاد.

 

 دساعت حالاث ٚشٛا٘ذ.  داء اٌمٍب الإلفاسٞ, اٌضٔه فٟ ِظً اٌذَ, أِشاع اٌمٍب ٚالأٚع١ت اٌذ٠ِٛت, الكلمات المفتاحية:

 :الباحث الرئيسي

 بٕاث, اٌما٘شة, جاِعت الأص٘ش, جّٙٛس٠ٗ ِظش اٌعشب١ت.اٌّجخّع ٚطب اٌظٕاعاث, و١ٍت طب ٘ذٜ عٍٝ أحّذ ش١بت, لغُ طب  الاسم:
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