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Article Info: Abstract

Aging is a progressive process caused by a physiological decline in body functions. It is known that several factors can accelerate aging, namely age, lifestyle,

Article History oxidative stress, lipid peroxidation, and mitochondrial damage. Various pollutants such as cigarette smoke, motor vehicle fumes, industrial waste, and exposure to
Received 08 May 2023 sunlight / ultraviolet light will form free radicals. Malondialdehyde (MDA) level is one of the indicators used to measure oxidative stress.  Increased MDA levels
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Accepted 24 June 2023 plasma MDA levels. This study was a cross-sectional study by including 42 subjects. Data collection was carried out using a questionnaire to obtain subject

Published 15 July 2023 demographic data and physical activity, as well as physical examinations complemented by laboratory examinations and MDA levels. The mean age of the subjects

was 52.7 years, and most of the 32 (76.2%) subjects were categorized as obese and had high activity. Pearson correlation test obtained body mass index
Cite this artide as statistically significantly correlated with plasma MDA levels with a value of p = 0.039, as well as physical activity statistically significantly correlated with a
negative correlation, with a value of r = -0.26 and p = 0.043. Conclusion Body mass index and activity are significantly correlated with plasma MDA levels.
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INTRODUCTION

Aging is a progressive process caused by a physiological decline in body function. ! A decrease in body homeostasis is accompanied by an increased risk of various chronic diseases including diabetes mellitus, cancer,
neurodegenerative diseases, and heart disease. It is known that several factors can accelerate aging, namely age, lifestyle, oxidative stress, lipid peroxidation, and mitochondrial damage. Previous studies have shown

that changes in sphingomyelin metabolism in the central nervous system and age are associated with neurodegenerative diseases. 2 Inthe US, aging is one of the most important factors in diabetes mellitus and heart
disease. In 2015, an estimated 12% of the population had diabetes mellitus and an undetected 24% had diabetes mellitus. Heart disease is the highest contributor to mortality in the population aged 65-84

years. 3 Recent studies have shown that non-diabetic populations whose fasting glucose levels increase in the blood will increase the risk of coronary heart disease. But on the other hand, the data on fasting blood
glucose increase is still debated in the population of cardiovascular disease patients who do not have diabetes mellitus. A recent study in North Sumatra showed a significant relationship between MDA levels in obese

and non-obese populations. *

Free radicals are formed through two processes, namely exogenous and endogenous processes. Various pollutants such as cigarette smoke, motor vehicle fumes, industrial waste, and exposure to sunlight/ultraviolet
will form free radicals. lllness, stress, and excessive exercise/physical activity are endogenous factors produced by the human body that can form free radicals. The formation of free radicals occurs due to oxidation
processes and metabolic processes that take place during exercise or activity, inflammatory processes, consumption of certain foods, and others. Free radicals will begin to activate with molecules in the surrounding
cells to obtain electrons to stabilize the condition of one's body. The electrons that have been taken in the cell molecules will trigger the occurrence of free radicals. If this continues for a long time, it can cause oxidative
stress which can cause inflammation, and DNA disease can also trigger the disease. Oxidative stress conditions characterized by increased production of Reactive Oxygen Species [ROS) have implications for various
diseases such as hypertension, atherosclerosis, diabetes mellitus, stroke, chronic renal failure, heart failure, and other chronic diseases. 5-7

Oxidative stress is an imbalance between oxidants (free radicals) and antioxidants. Free radicals that commonly cause oxidative damage are reactive oxygen species (ROS).s ROS compounds are formed through
aerobic metabolism. These compounds can cause extensive damage through catalytic reactions. They are responsible for damage at the cellular level by oxidizing proteins, lipids, DNA (Deoxyribonucleic acid), and
other bi lecules. Various p ds can be used as markers of oxidative stress such as malondialdehyde (MDA), and protein carbonylation. 4-hydroxy-2-nonenal (4HNE), and 8-hydroxy-deoxyguanosine

(80HdG). ?

Malondialdehyde (MDA) is a result of lipid peroxidation in the body. The concentration of MDA indicates an oxidation process that occurs in the body's cell membranes due to metabolic processes. One of the factors
that cause aging is the production of excess reactive oxygen species (R0S). ROS are generated through the process of cell respiration in the mitochondria and the phagocytosis process of foreign body elimination. To
stabilize the amount of ROS, the body can use endogenous and exogenous antioxidants. Disruption of the balance between ROS and antioxidants can cause irreversible damage to cell organelle components up to the

DNA level, 1011

MDA levels are strongly influenced by many factors such as age, illness, stress, various pollutants, food consumption, antioxidant supplements and excessive physical activity or exercise, and others. The other study
found that more than 30% of subjects had high MDA levels, and concluded that there was a significant relationship between eating habits, body mass index, glucose levels with MDA levels, as well as smoking habits
significantly related to MDA levels.12 Recent studies have shown that plasma MDA levels in populations aged 70 years and 60 years are not significantly different but there is an increase in the specific activity of the
catalase enzyme that increases with age.m In another study, there was a significant difference in plasma MDA levels in the obesity group without metabolic syndrome compared to the obesity group with metabolic
syndrome. 4

There are still vari
plasma MDA levels.

ions in MDA data in various groups with different ages and different disease groups, so this study aims to determine plasma MDA levels in the age group 40 years and over and factors that can affect



METHOD

This observational analytic study with a cross-sectional design approach was conducted from November 2022 to February 2023 in Angke village, West Jakarta, Indonesia. The inclusion criteria for this study were: men
and women aged = 40 years, willing to participate in the study and sign informed consent. Meanwhile, the exclusion criteria were having a history of malignancy, kidney failure, a history of autoimmune disease, taking
drugs related to psychiatric conditions, and having limitations in mobility. This study used the calculation of sample size with the formula N / 1 + N.a 2, and obtained the minimum number of samples required was 40
subjects. Demographic data and physical activity were obtained from distributed questionnaires. Blood chemistry examination (complete blood, glucose, total cholesterol, liver enzymes (SGOT and SGPT) using an
enzymatic method. Examination of malondialdehyde levels was carried out using the spectrophotometric method. This research has obtained approval from the ethics committee of the Faculty of Medicine, Trisakti
University, Number: 178/KER/FK/1X/2022

RESULTS

A votal of 42 subjects participated in this study, most of the subjects were female 27 (64.3%), and the mean age of the subjects was 52.7 years. Anthropometric data of the subjects are as follows body weight 67.53 +
13.64 and height 156.02 + 8.73 cm, while for abdominal circumference the average is 93.09 cm. Most of the subjects 59.5% fell into the normotensive category, with an average systolic blood pressure of 141.62 mmHg
and an average diastolic blood pressure of 82.45 mmHg. A total of 32 (76.2%) subjects were categorized as obese with BMI = 25.0, and most subjects had high activity levels. (Table 1)

Table 1: Distribution of Subject Characteristics (n=42)

Characteristics n (%) Mean + SD
Gender
Male 15 (35.7)
Female 27 (64.3)
Blood pressure ([mmHg)
Normal (< 140/90) 25 (59.5)
Hypertension (= 140/90) 17 (40.5)
Physical Activity
Low (< 600 Mets) 11(262)
High (= 600 Mets) 31(73.8)
Body Mass Index (kg/m2) 27.69 +4.90
Not obese (< 25.0) 10 (23.8)
Obese (= 25.0) 32(76.2)
Age (years) 52.7 + 10.60
Body weight (kg) 67.53+13.64
Height (em) 156.02 +8.73

ciated with Pla n People over 40 Years

Abdominal circumference
(cm) 93.09+ 1054

Blood pressure (mmHg)
Systole 141.62+20.77
Diastole 8245+ 12.70

The examination of the subject's plasma malondialdehyde levels obtained a mean of 0.77 with the highest value of 1.03 and the lowest of 0.51. Hemoglobin levels averaged 13.16 g/dL. Fasting blood glucose level was
95.06 + 41.01 mg/dL and total cholesterol was 179.83 + 31.85 mg/dL. Laboratory examinations to determine liver function were carried out by measuring SGPT and SGOT levels, obtaining mean values of 24.21 U/L
and 26.31 U/L respectively. (Table 2)

on results of subjects (n=42)

Table 2: Laboratory examin:

Variable Mean + 5D
Hemoglobin (g/dL) 1316+ 1.56
Fasting blood glucose (mg/dL) 95.06 + 41.01
Total cholesterol (mg/dL) 17983 +31.85
SGPT (U/L) 242141350
SGOT (U/L) 26311151
Plasma malondialdehyde 0.77 £0.26

Determining the type of correlation test to be used by first conducting a data normality test. The normality test used was Shapiro-Wilk because the number of subjects was less than 50 subjects. The correlation test
used to assess the correlation between blood glucose, total cholesterol, SGPT, SGOT levels, age, body mass index and physical activity with plasma MDA levels was the Pearson correlation test. The test results are
presented in Table 3. Blood glucose, total cholesterol, SGPT, SGOT, and age did not have a significant correlation with MDA levels. Body mass index has a significant correlation with plasma MDA (p = 0.039), witha
positive correlation direction, and the strength of the correlation is statistically weak with a value of r = 0.396 (<0.4). The physical activity variable has a significant correlation with plasma MDA levels (p=0.043) witha
negative correlation direction but with a statistically weak correlation strength (r=-0.26).

Table 3: Correlation Test of Age, Gender, Glucose, SGOT, SGPT, BMI, Physical Activity with Plasma MDA Levels (n=42)

Plasma MDA Level

Age 0.098 0.756
Gender 0.124 0.108
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Glucose 0.330 0.835
SGOT 0.104 0513
SGPT 0.008 0.614
Body Mass Index 0.396 0.039*
Physical activity -0.260 0.043*

"p<0.05

The level of oxidative stress can be d using Malondialdehyde (MDA) ation. MDA is the result of lipid peroxidation, which will cause cell damage. Oxidant compounds such as free radicals or non-radical
species attack lipids that contain carbon-carbon double bonds, especially unsaturated fatty acids (PUFA). MDA is one of the biomarkers widely used to assess oxidative stress. The mean serum MDA in this study 0.77

was found to be lower than the previous study 10. this is because the age difference of the subjects in this study was younger than in the previous study. In contrast, a study conducted in Iraq on hypertensive patients
concluded that the increase in MDA was associated with an increase in age, gender, and duration of disease.l3

Free radicals such as ROS are the etiology of most chronic diseases, as it is known that active free radicals are the result of metabolic reactions. Damage to body tissue cells occurs because active free electrons remain
looking for other electrons to settle, if no other electrons are available then active free electrons will attack cells resulting in cell damage. Although free radicals naturally have benefits for the body, when the level of free

radicals exceeds the normal value, it will cause harm to the body. 11,12

Measurement of oxidative stress can be done by measuring plasma malondialdehyde (MDA) levels. MDA is a secondary result of the lipid peroxidation process, producing various active compounds that will damage

cells. The process of MDA formation through enzymatic and non-enzymatic processes. Currently, MDA is one of the biomarkers used to assess oxidative stress.1* Some previous researchers concluded that higher
serum MDA was found in patients with hyperlipidemia. The condition of increased fat content in the body is in line with increased oxidative stress. Hyperlipidemia is associated with physical changes in cell
membranes that facilitate the release of free radicals from the mitochondrial electron transport chain or activation of NADPH oxidase. In patients with diabetes mellitus (DM] there is also an increase in MDA levels,
malondialdehyde interacts irreversibly and reversibly with proteins and phospholipids to have a profound effect, especially on the collagen of the cardiovascular system. MDA levels remain within normal limits due to
the antioxidant effect, but in DM, this protective effect is impaired resulting in increased MDA levels, 1415

Increased lipid peroxidation is considered a consequence of oxidative stress that occurs when the dynamic balance between prooidants and antioxidants is disrupted. The statin class of drugs for hyperlipidemia
therapy is proven to be anti-atherogenic, can improve endothelial function, inhibit vascular inflammation, and stabilize atherosclerotic plaques. In addition to statins, non-steroidal anti-inflammatory drugs (NSAIDs)

can affect MDA concentration. Previous studies have found that NSAIDs have significant antioxidant properties to scavenge free radicals.16:17

In this study, there was no significant correlation between age and MDA levels. Similar results were also obtained by other researchers, cell damage due to oxidative stress is not related to increasing age but is
associated with habits, behavior patterns, and physiological changes due to age. Various habitual patterns such as smoking, fatty food habits, lack of activity, and inflammatory processes can lead to increased oxidative

stress. The habit of taking vitamin C (ascorbic acid) has a beneficial impact due to its antioxidant effect so cell damage and DNA damage are lower in this group. 1. MDA levels were significantly higher among all levels
of smokers. MDA levels were lower in light smokers compared to heavy or moderate smokers. Higher vitamin C levels were found in the non-smoker group. All body tissues are susceptible to free radical damage, but
based on location, the respiratory epithelium is particularly vulnerable to cigarette smoke. Oxygen radicals generated close to the cell membrane oxidize membrane phospholipids which will result in lipid
peroxidation with the end products of this reaction being malondialdehyde, ethane, and pentane. this causes an increase in MDA levels in smokers. 19 pnother study conducted in Klaten on foundry workers concluded
that type of work, body mass index and smoking habits did not affect MDA levels, but length of work and marital status were associated with MDA levels. Long and continuous exposure to metallic materials will result
in the accumulation of these materials in the body and will increase the oxidative process of polyunsaturated fats in cell membranes and worsen the level of lipid peroxidase, characterized by an increase in MDA levels

as a reflection of the intensity and rate of lipid peroxidase reactions of damage to body cells, 20

Hardiany's study also concluded that there was no significant difference in plasma MDA levels in the age population, but increasing age along with an increase in catalase-specific al:tivity.lo This increase in catalase-

specific activity is a protective effect especially for elderly women to overcome high levels of oxidative damage. The role of endogenous antioxidant catalase is to suppress oxidative damage. 1821 Oxidative stress
plays an important role in the incidence of cardiovascular diseases including coronary artery disease. Oxidative stress is considered an important mechanism for the development of cardiovascular diseases especially
atherosclerosis. Hypertension, cardiac hypertrophy, and ischemia-reperfusion injury are three other major cardiovascular conditions for which gender is a risk factor. Gender is also associated with differences in
oxidative stress. Under physiological conditions, women appear to be less susceptible to oxidative stress. This may be due to the antioxidant properties of estrogen, sex differences in NADPH-oxidase activity or other
mechanisms yet to be determined. Sex hormones including estrogen are globally present with their receptors in the heart so sex hormones can exert effects on the cardiovascular system. Estrogen can improve heart
22,23

function and reduce injury to the heart. In addition, estrogen has antioxidant effects so that it can function as a cardioprotective.

This study found a significant correlation between body mass index and MDA levels, the higher the BMI value, the higher the MDA levels. Similar results were also obtained in a study in India that concluded that in
metabolic syndrome patients with one of the signs is an increase in BMI, there is an increase in MDA levels compared to the control group. In obese subjects, the level of MDA is higher than normal IMT. In a healthy
body, there is redox hemostasis that occurs in cells, if an imbalance arises it will cause oxidative stress. Obese patients will have an increased metabolic load and mechanical load on the myocardium, increased body

mass, and excessive food intake will cause the formation of lipid peroxidation, and free radicals. 24 The increase in some of these things will stimulate antioxidant enzymes in the long run, this will cause antioxidant

enzyme reserves to be depleted and unable to overcome and balance the increase in oxidative stress‘zs'Z(’

These types of training activities are exhausting, long exercise, overtraining syndrome, various types of exercise will induce a significant response to oxidative stress. Exercise activities such as light exercise, low-
intensity exercise, and prolonged training will have an impact on improving endogenous antioxidant status. Reactive oxygen species play an important role in cell signaling and in regulating antioxidant gene
expression. Exertion results in hyperregulation of nuclear factor kappa B and mitogen-activated protein kinases that activate gene expression of a number of enzymes and proteins with important roles in maintaining
) A o . 1,6,27

intracellular oxidative or antioxidant homeostasis.

were not examined in this study.

CONCLUSIONS

Body mass index and activity were significantly correlated with MDA levels, while age, gender, blood glucose levels, and liver enzymes were not significantly correlated with MDA levels.

The limitation of this study is that some factors that may affect MDA levels such as ion of vitamin ls diet, and length of illness suffered
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Factors Assodated with Plasma Malondialdehyde Levels in People over 40 Years
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Abstract. Azing s a progressive process camed by 2 physologiaal decline in bady fusctions. It
knowm that several factors can accelerate agimg. mawely age, Bfestyle, oxidative stress, lipsd

i and hondrial damage. Vanous pall sach as clgomene smoke, motor vehicle
f-cs. industrinl waste, and cxposurc to nullmhl ¢ ulraviolet Light =il form froe ndmb
MWhy&(MDA)lnd-mofm oo weod 10 d stress. Inc

MDA Jevels are found i varicas depencrative doeases. This dudy alms 10 determine plasma MDA
levels i the age group of S0 years and over and factons thar cae affect plasma MDA levels. Thes study
was 8 Crmss 1 @udy by inchading 42 <h Dara colk wos camed our using 3
m o nl'l.!la mh,m mgmhk dara and physical acriviry, 20 well as physical
v sxaminations and MDA levels. The mem age of the
sub,o.h wa--.'l yeun, mldlht 3.(762%)‘9:;\3 -m\du\nmal - obmewdhnlhﬁ
activity. Peanvn correlaion test obtuimed body muss index statistcally sspmilicuntly lded with
pleaus MDA Jovels wich o vidoe of p = 0.039, as well us pliysdeul nm;l) statetivully significunily
coereluiod with o negative coercligion, with & vulue of 1 = 026 and p & 0043 Concdasion Body miss
index and activity are significantly cormelated with plasna MDA levels

K " Jomdialdehyde. stress, avidarive. radical
INTRODUCTION

Aging is u progressive process causod by a physiologicnl decline in body functice. ' A

3 n boav is $ ¢ by = sk of vanoas chrooks discascs

1od llives, comoce, ¢ and bewt Cocase, 11 s ksown tha

several facsors can scockerste aging. vumeh age. Iestyle, oxikaive sress, lipud peroxidabon, sl
mitochondnal dosage. Previous studies fava shom n tha cmqg n qﬁnmvl. matshalism i the
comral mervoos system msd ape ace insed with S I the 1S, aging i
ane of the modt important Factoss in dishetes mellitus Mkmdlww b 2015, s estionated 129 of
the population had dibetes nlm:m-m 24% had disbetes mellitus. Heat diseasc 15 the
highest ibuter so lity in the p ion eged 6589 yeans. " Recent studies buve shown that
-mdnbekwnh'mmMhuwgmnh‘elumuuumblmnlom-aemd:mld
CoRonay hem discase. Bir on the odher hond, the dita on fasting blood glacose worease 1 il debated
in the p of carde slar disease pathents who do mot have dabetes mellias. A necent soady
in Narth %nmnn showed a significant thkmm hetween MDA levels In ohese and nonohese
popalations.

Free radxaby ac fonncd through wo p nansly P wd o
PrsTes., Vmw- pnlluuu wxh @ cigareils smoke, motor vehicke fumes, industrial nu:.a-l
SXpoLTe b wolet will form froe rodicabs. [loess, stress, and excosive owervne/physical
activity we mdngcnu-lxm proddoced by the humsn body that can form free radicub. The formation
of free radicals ocow due 1o oxidution processes and metabolic processes that take place daniag
excrcise o activity, infl of cortain foods. and others. Free radicals
will begin 1o activate with unlu.ulu s the m«lhhoh(.nchmuu&mumt
condition of cee’s body. The electrans thut have been taken in the cell modecales will tngger the




of free sadicals. If thix i for a loeg time, it can causs oxidative stross which cas

cane mflammation, and DNA disaise can abo trigger the doease. Oxidative stross conditsonm

characterirod by incromed production of Reactive Ovyen Species (ROS) have implicatiom for

varions deseanes such as hyp ion, atheronch diabetos mellitus . steobe, chroaks renal faidere,
beart failire, and ocher chronic diseases. * "

Oxidative stress is an imbalaee betwocn avidants (free mdiculs) and antioxidants Free

radicals tha ly consc onidative damage ore reactive oxy pen species {ROS) ™ ROS composnds
utﬁun-d ,‘.wak abolism. Those ds can caws extomuve damape through

ions. They ar e for damag : 1 the cellular level by oxidizmg proseins, lipads,
(MA (Deoxynhonucleic lldl. and other huamolecules. Various I cn he esed s uutm

of omidative sress such a malondialdehyde (MDA}, and procein carboary lation. 4-hydrovy. 2
(HHINE), and S-bpdroaxy-deoxy guanasine (30116G), "

Malosdialdehyde (MDA 35 & result of lipid peroxidation 3= the body. The concentration of
MDA idicales an oxidation provess Wt oceans in e bodys vell memtwanes dos 0 metabolic
provesses, One of e lactors Wl causo aging is the production of casess Teative oxygen Mxvies
(ROS). ROS ure genersdod @wough the process of edll rosp im the milochondria and the
;hpxy\odspnn'»u l'wclpbmlydun_m To stsbilico the amount of ROS, |Irhiymust

and ¢ idants, Diseeption of the haliace b ROS snd antionid

<mmﬂew ln«llmllu«w up 10 the DNA vl V1920

MDAI:\«elsnmﬂyhﬂumdb) rany fxctors such as age. illness. stress, various
pollutares. food und excessive pliysical activity or exercise, o
others. mmmmmmuma subjects bal begh MDA kewels, and cvncluded
that thene wis o sigalloe relathombip botwocn cudng habits, body s daden, glucowe lovels with
MDA levels, as well i semsalitgg hadity significanily relacd 10 MDA Jevels ! Revemt staalics base
showa that plases MDA Kvels s popstations aged 70 yoars aad 6 yoass 1< 0ot sipmificantly &ficreat
Bl s is a0 incrasc im the apecific mctndty of U catalase Gazyi that ncecascs with age. " e
.lm Iudy Mwm.uylfwﬂdﬂm- Masma MDA kwhhbedsamy proap withoat

ay o the ohwsity proup with metabolic yndrome. *

There aee will variations m MIA data n vanoos groeps with deffecest apes and different
disease groops. <o this study sl to desermine plasma MDA levels in the age groop 40 years and aver
and Gactors ik can al foet plasms MDA levels.

METHOD
This ohservarkonal amalytic smdy with lonal des) b ducred from
Newember X122 80 February 33 in Angke villape. West Jatarta, lnm-edn The Inclusion criteria for
mhmywwnenwumw 40 years, willieg 10 panicipats in the study and sign informed
funron crteria wers having 2 history of malignmsy, hidoey Lalurs, &
Bistory of sutcemmune d».nc rakwg drugs relaed 1o prychiatic comditions, and Mv-g linuearacm
mmdnlll) This uldyudlhﬂlwlmul sample siew with tho formula N/ |+ N and obtained
the masi number of semphes roquined was 40 subjo Dcmmhnlphpuhmvl)
were obtamed from distrieted i Blood Y blood,
slocose, totad cholesterol. uvucuymes(S(:Ul and SGIT) using Y wethxd.
dmmmmww«-m u‘:'t-glhupmnnhnmna-: method. mmm

e Faculty of Medicine, Trisatti Universay.
TRRERPR X020

RESULTS

A total ol 42 sabjects partcgpated (o this study, most of the subjects were Semale 27 (64.3%),
und the mean age of the subjects was 52.7 yeans. Asth ¢ dula of the sub are as lollows
body weight 67 53 2 1364 and helghs 15602 2 873 <rm, while for ubdominal elrcurderence the
average b 9309 cm. Most of the subjocts 5925 1ell st the noamokensive categoey, with un sverase
systole blood pecasire of 141 62 mmHg and an avesape diastolic Nood peesvare of 82 45 snmHg A
total of 32 (T6.2%) subjocts were cateporizdd a8 obose with BMI > 250, and most subjocts had high
activity kevels, (Table 1)
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Table |, Datribugion of Subject Charscterintics (an42)

Claractoristion n (%) Mean + SD
Gendor
Male 15¢38.7)
Female 27164 3)
Blood prossure (mmHg)
Normal (< 13650) 25(9.5)
Hypestension (= 14090 17005
Physical Aceivity
Low (< 600 Mets) 1¢%2)
High (2 600 Mets) TS
ey Mass fnder (hg/m2) 27469 24,90
Not obese (< 250) 10423.%)
Obese (=250 26D
Agc (years) 52721060
Rody weight (kg) AT53 21304
Height (cm) 15602 28,73
Abdominal circumference (sm) 9309 2 1054
Blood pressure (mmiig)
Systole 1416222077
Diasiole _K2A521200

The examination of the ssbect's plasma madoodialdehyde lovels obtamed & mean of 0.77 with
the highest value of | 03 and the lowest of 051, Il-::;kt-lndsamqal 1316 gL, Fasting
bkni;lumlncluu‘l!m:-ul)l mg/dL amd total cholestorol wiss 17953 & 3185 mgddL.
Laborutory 0 determine liver fumction were curied ot by measuring SGPT d
SGOT levels, obtaining mean vabees of 24 21 UM, wnd 26,31 UL, respectively . (Table 2)

Table 2. Laboratoey examination results of subjects (ned2)

Vigsble Mean = SD

Hemoglotxn (gdl) 1162156

Fasting blood ghacosc {mp'dl) 9506 & 4101

Total chodesteral (mg/dL) 17983 = 3) 88

SGPT U 2421 21350

SGOT (UL 2631 21151

Plasma malondialdehy de 0.77 2026

[
Determiming the type of curelation test 1 be used by first conducting 4 data scrmsality 1t The

momsality tost used wis Shapiro-Wilk boceuse the numbor of subjects was fess than 50 whjects. The
coerelation tost used 1o axsoss the cotrelstion between Bood ghicose, weal cholesienl, SGPT, SGOT
Jevels, age, body mass index and phaical activity with plasma MDA levels was the Pearson conclation
test The teut results are presentod in Table 3. Bload ghecose. total chalesterol . SGPT. SGOT . and age
did pot have a si paificant correlation with MDA levels. Bodymudnhuuwm
with plassra MDA (p = 0.039), with a positive I and the gth of the comelaton
s stattically weak with a valee of ¢ & 0596 (<D 4). The physical activity mhllw
coerelation with plasnem MDA Jevels (pe0043) with a negative correlation direction batr with &
statistically wesk correlation strength (-0 26).




Table 3. Conclativ Tow of Age, Gender, Glocose, SGOT, SGPT, BMI, Phiysical Acuvity with
Plasens MDA Levels (ne42)

Plasma MDA Level
3 i
Age 0098 0,756
Gender 0.124 0108
Glucone 030 OR3S
SGOT o104 0513
SGHT 0008 0014
Body Mass Index 0,396 0039
Physical activity 0200 0043
*p<ONS
Discussion
The Jevel of onidative sress can be una.w.uumwmm
is the resule of lipid peracidation, which will cause coll damage. Oxidamt compounds such & free

radicals ve pongadical specics mtack Lipids that contan carbon-carbon duuble bomds, cspecially
amatersicd fatty aouls (PLEFAL MDA o ose of e blosserkens widely used o assess onnlative stress,
The menn serum MDA in this stody 0.77 was found w0 be Tower than the peevious study ™, this 5
hnuacltrménfk«mrc(ﬂwmmhwym-ywnwm.hmcmmmnuh L]
2 wody conducted in Trag on by cloded that the mcroase im MDA wan
ansociated with an increase m age, gonder. and duration of discasc."™
Free radicals sach as ROS are the etiology of most chwonic diseases, as i # known that active free
rdxdsnhm‘dm”mmﬂw*uhoﬂy“odhmm“mm
elacerons remain looking for ocher el o0 setle, of h dlahle then active free
elecerons will astack cells resulthng in cell damage Mlhnnhﬁeenduhuwaly have henefins for
the Body, when the kevel of free madicals exceeds the moemal value, it will cxuse harm 10 the body /%!
Measarement of oxkdative stress can be done by measwning plasma malondiakdehyde (MDA ) levels
MDA i 2 secondan cesalt of the Mpid perotidation peoces s, producing various sctive compounds that
will damage cells, The paocess of MDA formation through enzymsate and non-erymate processes,
Currently, MDA is o0 of the Beomrarkers wsed 80 assess onadative stress ' 'lnmr ey ions resoarcions
coacluded thar higher serum MDA was fossd in patients with hyperlip ™ i of
increasad fat comtent in the hody is in lime wigh increesod ovidative siress. lt,, rlipidemin is svocinled
mnmmohaummmmnmammmu
mitochosdrial ¢ chain or activativn of NADPH oxid. In paticnts with diab
mellitus (DM) there s also 4n increase in MDA levels. malondisddehyde imeracts imeversibly amd
bly with peotciin and phospiolipids 10 have 3 peoliued effect. wally va the collagen of the
WM MDA levets remain withi amal limits dee to the sntividant eflect, bt ks
nuum ive cffect is impaired revahting i iec od MDA lewels
idation Is coasidered a of oxidanive stress that occurs whes
tuyunkbdnae danty and antioxid k‘ peed. The stasin class of drugs for
mlmm-mmwh““ dothelaal 1 inhibat
memmum luau.mmu-.uuwn
drugy INSAIDw) can affect MDA concomration. Provioos sosdics have found St
NSAIDs have significort antioxidast properties to scavenge free madicals ™™
In this stody . thene was no significant corelation between age and MDA levels. Similar resules
were alwo obtained by othes rescarchers, cell damage duc 10 oxbdative stress bs not related to increasiog
age bt s assocised with habats, behavior paterns, and phystological changes due 10 age. Vamoes
Babeual pattems sach s smoking, fatry food habves, lack of sctivity, and inflammatory proceees ces
Sead 10 increased oxidagive stress, The habit of taking vitsenin C Gescorbic noid) has & besclical impact
doe 10 s antiosidant offect so cell damage and DNA damage are Jower in this group. '™ MDA kevels




wers significantly highcr amoog all levels of vewken. MDA levels were Jower in light smsoken
d %0 heuy y of ek ders, Higher vitamin C levels weee fomnd (8 the non-smoker grosp,
Anhﬂ,lnwnmwmbtmcduld—g.hlwmw the reapsrisory
d smoke. Oxygen radicals generised close w0 the ool
mmmmm-ﬂlmmw;nmmm-mu-d
products of this reaction beimg malondialichwde, cthase, and pestanc, this cruses an incrcase in MDA
Jevels in smokens '™ Ancther study conducted in Klasen on foundry workers conebudod that type of
work, body mass sadox and smoking habits did not affect MDA kevels, but kength of work and msancal
status were m-td with MDA levels. Long and AP 0 mesallic Is will
mniuuhe of these als in the body and will increase the oxidative peocess of
d fms in cedl hranes and worsen the level of tipid peroxidase, charscterized by as
hneuhlﬂkkvduuurfbmduhu&)—lmnfwmnadnudd-u
%0 body cells, ™
Hardiany's study alwo concladed that there was no signaficant dilose s plasma MDA
Jevels in the ape population. but increaang age JToeg with an insrease in catalse-specific activity '™
Thes incrouse umlﬂm-swdﬁ:mnl) a-mncﬂhunpmdly for elderly women o
avercome high lovels of ayidsl The rode of ond dant catuline is 10 suppross
axidative damage. ""“mm-nphysuw.hbhmdm

ch yet 10 b o ‘Sa" umwnwuymmm
receplons i the heant so xex bormsooacs cam exort offcsts on the cands wm, B .
impeove heart function and reduce mpary o the beart. In addit gon has antiowsd Mn

that it Gan function m a candioprotective, 777"

This stndy fommd a significant comelation between body mass mdex and MDA levels, the higher
the BMI value, the higher the MDA levels. Similar resadts were also obained in a study in India o
concluded that in motabolic syndrome paticsts with one of the signs is an mcrease in BMI there is i
incecase in MDA levels compared to the comtrol group. Im obese subgects, the Jevel of MDA is highor
thas normal IMT. In a bealthy body, there 1s sodon homsostases that ocowss in cells, if as imbalance
anses i wall came andative stress.  Obese patients will have an incoeased metabols bosd wsd
mechasical lond on e myocaedium, increased hody mass, snd excessive food wmake will ciuse the
foemation of lipid penxeadation, and free mdicals. 29 The increae in wese of these thimgs will simulaie
anbosidant enrymes in the loag run, this will cause antiovidant enryme reserves 1o he depleted aad
anatlc 1o overcoms and balance the inscrease in cxidative siress. =

These types of tra'ming activilics ae exh long A v
mdmwﬂﬂmnw-’uﬂhmm &athnﬂvmvxhaw
exercise, low-intensity exercise. and grolonged trsming will lave an imgact oo smgeoving endogenows
m-—. Mm)mwmmnlwmh-dl*hw-m

gene Fxertion results in hypemegulation of sechear factor kappa B ond
nlmwmhxd\nmm-hdnmdmm-ﬂm
with Unportast roles i maintaining | adaty i *0 The
MMMMhummummmm-quMnmd-m
supplements, diet, and Jength of ilksess suffered were not examined in this staly.

Conclasions
Body mass index and activity were significantly come tated with MDA levels, while age, ponder. blood
glocose levels, and liver cnzymes were not significantly correlased with MDA Jevels.
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