Kerbala journal of pharmaceutical sciences. No(11) 2016 (11) 22=) Ax¥auall aglell ¢ S dlaa

Total Antioxidant Capacity and Some Risk Factors inlragi Smokers with Acute
Myocardial Infarction

Fadhil J. Al-Tu'ma* ; Riyadh D. Al-Zubaidi** and Abdulmutalb B. M. Al-Khaleeli***
*Department of Biochemistry , College of Medicine University of Kerbala / Kerbala - Iraq.

**Department of Internal Medicine , College of Medicine , University of Kerbala / Kerbala -
Iraq

***Department of chemistry, Pure Science EducationCollege, University of Kerbala /
Kerbala — Iraq

Keyword: AMI, TAC , Lipid profile, ROS
Received (April), Accepted (June).

Abstract

Background: Acute myocardial infarction (AMI) is one of the joa causes of mortality and
morbidity in the world. Reactive oxygen specid8OS) may play important role in the
pathogenesis in myocardial infarction. Cigarettenoke is a major exogenous source of free
radicals which is a heterogeneous aerosol congisfimore than 4000 compounds including high
concentrations of free radicals, and reactive oryayed nitrogen species. Total antioxidant capacity
(TAC) was studied in most cases in serum, and Imeaysed as a marker of the body antioxidant
status. The recent applications of the TAC statusedical and nutritional studies as well as #itur
possible uses of TAC level as a biomarker for dosgs) prognosis and prevention of respiratory,
diabetesheart and vascular systeamronic renal injuryneurologicalcancer diseases.

Aim: Study the correlation between the total antioxidapacity level with lipid profile changing

Materials and Methods: This study was conducted during the period fronv.\NeD14 to Sep. ,
2015. Fifty eight patients presented with typichést pain to the cardiac care unit in Al-Hussein
Teaching Hospital, Al-Hussein Medical City/ Kerbdtealth Directorate and Department of
Biochemistry—College of Medicine / University of Kala. The diagnosis was based on the clinical
history, presentation confirmed by ECG and variowestigations of cardiac biomarker. Thirty five
persons age — matched healthy volunteers weretsgl@s a control groupThe age, weight,
height, lipid profile, TAC were measured in sefall subjects

Results: The results revealed that serum total cholestéiglyceride, VLDL-C and LDL-C were
significantly increased (P < 0.01) but serum HDle®el was significant decreased (P < 0.01) in
non-smoker AMI patients as compared with that foumdon-smoker controls, while seruf/AC ,
BMI and age was non-significantly different betweaem-smoker patients and non-smoker healthy
control groups (p > 0.05). The results of smokingIAhow non-significant differences in levels of
total serum cholesterol, triglyceride, VLDL-C, LDC-and a significantly decreased in serum HDL-
C as compared with smoker control. On the otherdhBMI was non-significantly different
between smoker patients and smoker healthy cogtoalps (p > 0.05), while the results obtained
show that a significant decrease in TAC in smokBbtl patient group in comparison with smoker
normal control group (p < 0.05), and significantfetient age in smoker AMI patient group in
comparison with smoker normal control group (p 650).
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Introduction:

Acute myocardial infarction (AMI) is one of tmeajor causes of mortality and morbidity in the
world [1]. Myocardial infarction have a many causasd risk factors such as : previous
cardiovascular disease, old age, high blmakls of certain lipids such as increased mrse
of each of triglycerides (TG), low-density lipopeot- cholesterol (LDL-C). Low level of serum
high density lipoprotein-cholesterol (HDL-C) ,bxco smoking, diabetes mellitus , obesity,
chronic kidney diseases, heart failure, high blpogssure, excessive alcohol consumption, and
chronic high stress level [2,3]. The most comroause of AMI is atherosclerotic coronary artery
disease with erosion or rupture of a plaqueusicey transient, partial or complete arterial
occlusion [4]. Reactive oxygen species (ROS) mplay important role in the pathogenesis in
myocardial infarction [5]. The formation of the atbsclerotic plaque is the oxidation of the LDL
particle by the oxidants. This oxidation triggerswanber of events that enhance the atherosclerotic
plaque development [6]. Cigarette smoke is a mafmgenous source of free radicals whisha
heterogeneous aerosol consisting of more than 4@®dpounds including high
concentrations of free radicals , and reactive exy@nd nitrogen species [7].

Cigarette smoke contains organic compounds, freéeaks and many oxidants such
as superoxide and nitric oxide. In addition, inkiala of cigarette smoke into the lung caused to
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activates some endogenous mechanisms, such aspmages and accumulation of neutrophils,
that caused of further increasing the oxidant nji@]. Total antioxidant capacity (TAC) was
studied in most cases in serum, and may be asadmarker of the body antioxidant status [9]
Measuring of TAC can provide information about general situation of antioxidant status of the
individual which may include those antioxidants do not recognjet or not easily to measured
[10]. The applications of the TAC test in mediaald nutritional studies as well as future possible
uses of TAC as a biomarker for diagnosis, prognasdprevention of respiratorgjabetesheart
and vascular systerahronic renal injuryneurologicalcancer diseases [11].

The aim of the presented study is to correl@®veen the total antioxidant capacity with lipid
profile and some other risk factors (age, BMI, &mg ) in AMI patient .

Materials and Methods:

The study was conducted during the period from Nadd4 to Sep. , 2015. Fifty eight patients
presented with typical chest pain to the cardiae cait (CCU) in Al-Hussein Teaching Hospital,
Al-Hussein Medical City/ Kerbala Health Directorafehe diagnosis was based on the clinical
history, presentation confirmed by ECG and variowsgstigations of cardiac biomarker. Thirty five
persons age — matched healthy volunteers wereteselas a control group. Both groups divided to
smokers and nonsmokers (39 AMI smokers patientlahdmoker control) and (19 nonsmokers
AMI patient and 18 nonsmoker control).

Lipid profile parameters include total seruholesterol (TC), serum triglyceride (TG), and
serum HDL-C which were investigated by enzymatethonds [12].

The level of VLDL-C and LDL-C were evaludtdy use Friedewald formulisted below
[13].

Total cholesterol (TC) = (VLDL-C) + (LDL-C) + (HDL- C)

[LDL-C] = [Total Cholesterol] - [HDL-C] - [Triglyce ride/5]
Serum total antioxidant capacity was done by coietric method. Body mass index (BMI) was
calculated from weight and height of patients agmhtrols in kilogram/metémaccording to the

following equation

BMI = Weight (kg) / Square Height (n?)
Statistical analysis:

Lipid profile results indicated that serum totaolesterol, triglyceride, VLDL-C and LDL-C
were a significant increase (P < 0.05)nion-smoker AMI patients in comparison with noneger
controls, while serum HDL-C determined was siguifity decreased in non-smoker AMI patients
in comparison with non-smoker controls (P < 0.G5laown in Table 1.

Table (1) The measured parameters of lipid profilen sera of non-smoker (AMI

and control groups).

Parameters AMI patients (N = 19)| Control Group (N = 18) | P value

Mean £ SD Mean £ SD
TC (mg/dl) 201.16 + 26.63 168.67 + 28.92 P <0.05
TG (mg/dl) 205.25 + 44.39 155.95 £ 67.35 P <0.05
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HDL-C (mg/dl) 30.37 £6.72 39.73£10.26 P <0J05
VLDL-C (mg/dI) 41.05+9.74 31.19+13.35 P <005
LDL-C (mg/dl) 129.74 + 29.80 97.75 +32.71 P < 0|05

No significant increased in levels of TC, TG, VLIL,-LDL-C and a significantly decreased in
HDL-C levels were obtained in smoker AMI patients @mpared with smoker controls group

(p>0.05) as shown in Table-2.

Table (2) The measured parameters of lipid profilen sera of smoker (AMI

and control group).

Parameters AMI patients (N= 39)| Control group (N=17) | P value

Mean + SD Mean + SD
TC (mg/dl) 193.36 + 31.11 180.76 + 37.11 p>0/05
TG (mg/dl) 198.36 + 54.00 170.88 + 62.64 p>0/05
HDL-C (mg/dl) 32.46 + 6.67 41.71 + 15.94 P <0.05
VLDL-C (mg/dl) 39.67 + 11.68 34.17 + 10.02 p>0.D5
LDL-C (mg/dl) 121.23 + 33.20 104.88 + 34.23 p>0/05

Total antioxidant capacity (TAC): the result show significant different between non-smoker
AMI patients and non-smoker healthy control grogps0.05) and significant decreases TAC in
smoker AMI patient group in comparison with smokermal control group (p<0.05) as shown in

table (3).

Table (3) The measured parameters of TAC aflon Smokerand smoker groups

AMI patient Control P value
Mean + SD Mean + SD
Nonsmoker 15.64 + 8.47 (n=19) 18.96 + 3.50 (n=18) p>0.05
TAC
(unit/ml) | Smoker 13.29 + 4.58 (n=39) 15.79 £ 2.29 (n=17)p<0.05

Body mass index and age were no significant diffebetween non-smoker AMI patients and
non-smoker healthy control groups (p>0.05) andniBaant different age in smoker AMI patient
group in comparison with smoker normal control grqp<0.05) while BMI was no significant
different between smoker AMI patients and smokealthg control groups (p>0.05) as shown in

table (4) and (5).
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Table(4) The parameters of age and BMI oNon Smokergroup .

Non Smoker | AMI patients (N=19) Control Group (N=18) | P Value
Mean + SD
Mean + SD
BMI ( kg/m?) | 30.23 + 3.47 29.74 +5.47 p>0.05
Age (years) 54.47 £10.54 49.11 +11.23 p>Q.05

Table(5) The parameters of age and BMI oNon Smokergroup.

Smoker AMI patients (N=39) Control group (N=17)
Mean = SD
Mean £ SD P Value
BMI ( kg/m?) | 27.70 + 3.83 26.74 £ 4.34 p>0.05
Age (years) | 55.64 £12.75 48.65 + 7.52 p<0.05
Discussion

This study showed increase significantly serum cholesterol, triglyceride, VLDL-C and
LDL-C in non-smoker patients comparison to 4samoker controls, while, HDL-C decreased
significantly. This result was in agreementhwgtudies.[14-17].

Also the results showed no significantly chanige serum cholesterol, triglyceride, VLDL-C
and LDL-C in smoker patients comparison tooken controls, while, a significant decreased
in HDL-C . the result agreement with studies thmive the effect of smoking in lipid [18]

The major sources of oxidative stress in camsoular system involve: the enzymes xanthine
oxidoreductase (XOR) ,NAD(P)H oxidase ,NOS as vesllthe mitochondrial cytochromes and
hemoglobin [19,20]

ROSs including KHO2,0.7,hydroxyl radical, and peroxynitrite have been shdw increase upon
reperfusion of the heart following ischemia[21].

The results show no significant decrease in SEF&@ in non-smoker patients when compared
with non-smoker controls and a significant decegasserum TAC in smoker patients comparison
to smoker controls the result agreement withrotstedies [23-24].

The study show that the mean of age in AMI soteker and smoker AMI patients was 54.47 +
10.54 years and 55.64 = 12.75 respectively thag tmgher than that of the non-smoker and
smoker controls which was that the mean of agéefcbntrol is 49.11 + 11.23 years and 48.65 *

7.52 respectively this resuvas agreement with other studies[14, 25].
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In this study we found that no significantferfent between smoker and non-
smoker AMI patients and smoker and non-smokertimgaldontrol groupsn BMI
this result was agreement by study[15]. But thexeaistudy show significant
different between AMI patients and control[14].etdiverging findings among such

studies may be the result of BMI's inadequacy gsaanmtifier of true body fatness and
fat distribution. BMI is an inadequate marker geonveight and obesity in patients with CAD [26].

Conclusion

1- lipid profile , significantly increase in serucholesterol, triglyceride, VLDL-C and LDL-C
with significantly decreased in serum HDL-C waaitional risk factors in AMI and smoking

2- Serum total antioxidant capacity decreased in AMI smokers and possible used as biomarker
for diagnosis of AMI

3- age is most important clinical variable in ANVHtgent

4- BMI show no significant different between AMatents and healthy control groups
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