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Abstract

the smoke of cigarette consists of many harmfehulbals materials , such as , carcinogenic
and free radicals, thus it cause damage for maggnar of the body, also it affect on the lipid
concentration of plasma. In this study we estim#bedeffect of exercises to decrease the dangerous
of smoking by determination the level of lipid pl® TAC , Hs-CRP, MDA, AST and ALTtotal
protein, in two groups of smokers one with exer@se the other is not, this study estimated the
effect of sport in decrease the dangerous of sngol®esults showed that the level of lipid profile
(total cholesterol, TG, HDL-C, LDL-C and VLDL-C) ha significant differences in all groups of
smokers as comparison with control. There is allganacreased in the level of plasma lipid as
increase in number of cigarette per day. exceés of HDL-C which increased with decrease of
duration and intensity of smoking. The liver fuoctitest ALT, AST ALP, STB were significant
deference at (P valg®.05) when compare both groups Al and A2 with @ainffotal protein,
albumin, globulin, have significant deference winempare both groups Al, B1 and A2, B2 with
control. TAC, Hs-CRP, MDA have significant deferengehen compare both groups Al, B1 and A2
with control.

O A G i) jhalda i e Al ) o laill A jlaa il A 2
dlaal) clia gadl) any

Olaa Guaal) 1 e 3 o
#3048 Axala/Adual) A0

Azl 11 lail) 30uSY) Cilabiae anll (g 580 | paill sdgalidal) cilalsl)

sADAl)

Osaall 3855 e Lle i 5 hasal) 4y el due 531 il planal s ool 8l laal sy el dale sa (pal)

Sl Julis e Al )l il A jeas cpal) Jhlie s wiaad o3 Al o3 8 iy ) il sy L3O
40 & A liall Cla sadll Qa5 Sl s ) Ay aall (3 ) (5 sia s A8l Cailda g il L) (Wl SIS e Gl
G gl 5 (apall 4408 3Ua) by )l () su ey Y de 2035 (Al A i) A0S U aly 1) () s ey agie 20 s
10 e (K5 gl o3 JS ¢l AUS 5 30 i e gana B L) (yffaniia (i sanall SIS A 2410 a4 lec!
las duaddiall A4S 55 aall J g ied oSI Cl gle (8 2 35 (paail) Baa g Bas Gl A Al iy opidae e elanal o) i
o e Al Ly,E il aelas pes A KN Jo il SUl | (LDL) 480SH (mddie J i S5 ¢ (VLDL)

131



Kerbala journal of pharmaceutical sciences. No. (12) 2017 (12 ) 22all A¥anall o slall ¢35 S dlas

o) i e (HDL) R85 e il (55 sl s sind 5S (5 sinne b S (ol Jon o) s 08 50 35 il
&b (5 sine IS dai o cilS all Jian B AST 5 ALT @lisive Of Liad geiliill < jelal s | a3 5 485K 330 ) aa
cpidaall 8 el ) Luluall e C-reactive proteinsesd jeal, 3kl A gana aa Lgiijlie die (sl de sane
(BMI) sl &S e Lain (g sine aldds) (e sal¥ 5 (ol s sISU (055 50 pand jgedal Ly 5 sland) die e &5l

e sanall (Al die § S CHEERD ageal Gad aall 5

The introduction

smoking of cigarette is the first cause of morlyichhd mortality for human,
people who die every year because smoking are asthover two million, the cause
of dangerous the smoking can associated with miimg tlike number of cigarette
which smoking per day, the time need for smoking anitiation age [1]. Cigarette
smoke have many oxidant like: oxygen free radichictv cause the damage for
biomolecules, contains various oxidants such agy@xyfree radicals and volatile
aldehydes which are probably the major causes mfada to biomolecules[2]. There
Is a relationship between the increase in conciorraf plasma lipid increase in risk
of die [3]. Cigarette smoke contain many chemicalsh as nicotine, and gaseous
compounds including carbon monoxide,[4,3]. SmokeCafarette cause elevated in
the concentration of serum lipid profile, lipidedation mechanism by smoking occur
by nicotine which cause stimulation for sympathetdrenal system [5]. This will
cause secretion of catecholamines and the reslilb&iincreasing in lipolysis and
Increasing in concentration of free fatty acidssgrum or plasma, all this actions
leading to increase of hepatic FFAs secretion aghtic triglycerides along with
VLDL in the stream of blood [6]. Also smoking causall in oestrogen levels which
causing decrease in the level of HDL [7]. The semskwith hyperinsulinaemia, have
increase in cholesterol, low density lipid, verwldensity lipid, and triglyceride due
to decreased the activity of lipoprotein lipase [Bbing exercise help in prevention of
heart-related diseases and many other disease Hieertension, osteoporosis,
diabetes, back pain, respiratory and musculoskeéetd neurological disorders [9].

Material and Methods

The present study was carried out on a tow groupgoang men smokers
apparently healthy, first group consist of 20 shidefrom pharmacy college, the
second group consist of 20 students from collegehgtical education. Both groups
are compare with control group with consists of ddult of mean. Both smokers
groups are sub-divided into three groups accordmgduration and intensity of
smoking. All samples of study were age ranges eR49ears. The height in cm,
weight in kg, for BMI calculated according to theetimod use by Martin and Crook,
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and other information was taken. Samples of bloodhfindividual were taken then
waiting for 30 min until clotting, then separatéuat tserum by using centrifugation at
3600 rpm for seven minutes. Then transfer for Adlawsy Hospital to determine:
serum ALP, ALT and AST, and (STB), these testesewestimated by using the
method of Kind and King [13], then use the methb&eitman and Frankel [14], and
method use by Walters and Gerarde [15], respeygtivdéle Serum Protein level were
determined by method of Gornall [16], aloumin watedmined by using method of
Doumas method [17], and globulin concentration determined from the equation of
Clarke and Dufour[18]. Also we determined the TA@{a¥L), Hs-CRP(ng/mL),
MDA(mmole/L), lipid profile parameters (total chsterol, Triglycerides and HDL-
Cholesterol). ( LDL cholesterol and VLDL cholestenere estimated mathematically
by using Friedewalds formula.

The Statistical analysis:statistical analysis was doing by using SPSS veriib.
data were showed as mean+SE using compare meamandiay ANOVA. (R 0.05)
were considered significant.

Classification of Subjects

1-Non-Smokers 10 adult men (age range 19-25 years) apparesditity, having no
history of cigarette were included in this group.

2- Cigarette smokers were divided into 2 groups according to doingreises. Then
the tow groups were sub-divided to 3 sub groupsraaag to duration and intensity
of smoking.

2-1- Smokers of pharmacy college (without exercis&clude: Group Al: smokers
in heavy (num=7) (over 6 years; smoking 15-20 &ges in all day), Group B1:
Moderate smokers (num=7) (from 4 to 6 year; sm@kif-15 cigarettes in all day),
Group C1: Mild smokers (num=6) (from 2 to 4 yeawsioking 5-10 cigarettesin all
day).

2--2 Smokers of physical education college (with ercise) include: Group AZ2:
smokers in heavy (hnum=8) (over 6 years, smokin@@Sigarettes in all day), Group
B2: Moderate smokers (num=6) (from 4 to 6 yearsplsng 10-15 cigarettes in all
day), Group C2: Mild smokers (num=6) (from 2 toehys, smoking 5-10 cigarettesin
all day).
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Results and discussion

1-Age and BMI:
All cases of study were in age range 19-25 yeakdl, Bere Convergent, there is no
significant differences when compares between goup

Table (1):Age and BMI in smokers without exercises as compaite control

Parameters Non-smokers Cigarette smokers ( without exercisgs | P value
(n=10) GroupAl(n=7) | GroupB1(n=7) | GroupC1l(n=6)
Age(years) |24.4.+0.5¢ 23.8£0.7¢ 24.(+0.2 25.541.14 NS
BMI(kg/m) 24.27+0.37 23.350.7 24.050.€ 23.2+0.65 NS
Values as mean +S.E
Table (2):Age and BMI in smokers with exercises as compatk wontrol
Parameters | Non-smokers Cigarette smokers ( with exercises) P value
(n=10) GroupA2(n=8) | GroupB2(n=6) | GroupC2(n=6)
Age(years) | 24.44+0.5: 24.3+0.9¢ 25.11#0.8¢ 24.3#0.€ NS
BMI(kg/m) | 24.27+0.37 23.8:40.32 23.90.51 23.240.6< NS

Values as mean +S.E

2- Lipid profile:

Table (3) shows the lipid profile level in the targroups of smokers without
exercises, (Group-Al), (GroupB1) and (GroupC1). Ganson of these parameters in
different groups with control shows that all thigg@ups of smokers have significant
differences in levels of T-C, LDL-C, VLDL-C, HDL-CThere is increase as parallel
form in the level of lipid profil parameters witlhe increase in smoking status of
intensity and duration, except level of HDL-C whialcrease with decrease of
duration and intensity of smoking. While the lewéltriglycerides shows significant
differences in group Al as compare with controlngmokers), the mean value of
lipid profile in  smokers was significantly highet (P<0.005) as compared with
control.

Table (3): serum lipid profile in smokers without exercisescampare with control

Parameters Non smokers Cigarette smokers (non exercises)
(n=10) GroupA1(n=7) | Group B1(n=8) | Group C1(n=5)
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Total-C(mg/dl) 145.03+15.28 | 239.51+12.77[J] 229#8892[S] | 201.66+11.64[S]
Triglycerides(mg/dl) | 136.21+17.53 | 198.46+5.89[S]| 190.03+14.29]N3B9.66+36.33[NS]
HDL-C (mg/dl) 49.93%3.83 34.54 [S] 36.02+1.77[S] 24+2.31[S]
LDL-C (mg/dI) 70.41+11.19 | 156.88[S] 148.19+3.75[S] | 141.67+7.70[S]
VLDL-C(mg/dl) 25.44%3.0 51.16 [S] 43.75+3.8[9] 4(835.04[S]

Values as mean £S.E

Table (4) shows lipid profile levels in three greugf smokers with exercises, (Group-
A2), (GroupB2) and (Group C2). comparison of theammeters in different groups
with control shows that the level of Triglycerigleere significant in the Group A2
only, while T-C, HDL-C, LDL-C, VLDL-C level were gnificant in both Groups A2
and B2, whereas group C2 have not significant iiffees for all parameters. There
was increase as parallel form in level of lipid fdeoparameters with the increase in
smoking status of intensity and duration, exceptll®@f HDL-C which increase with
decrease of duration and intensity of smoking.Thformation confirms the
Importance of doing physical exercise as an apprdacimprove the lipid profile.
Weight loss by diet or exercise has shown a reduaf triglycerides (TG) levels and

elevation of high density lipoprotein-cholesteddL) levels.
Table (4): serum lipid profile in smokers with exercise ampare with control

Parameters Non smokers Cigarette smokers (exercises)

(n=10) GroupA2(n=8) | Group B2(h=6) | GroupC2(n=6)
Total-C (mg/dL) 145.03+£15.28) 212.27+43.11[$] 206817.63[S] | 145.7+19.11[NS]
Triglycerides(mg/dL) | 136.21+17.53 196.5+30.84[S] 193.15+19.59[NSJ70.76+£22.7[NS]
HDL-C(mg/dL) 49.93+3.83 37.29+1.38 [S] 39.15+4.53] 46.9745.17[NS]
LDL-C(mg/dL) 70.41+11.19 | 133.33£21.08 [S] 111.4562 [S] 93.31+9.18[NS]
VLDL-C(mg/dL) 25.44+3.0 39.0£3.29 [S] 40.55+3.52[S | 25.331£2.21[NS]

Values as meant SE
Results shows in table (5) that the levels of HDU-OL-C, VLDL-V have significant

differences when compares between groups Al antHDR-C, LDL-C, VLDL-V, T-

C levels shows significant differences when compdretween groups B1 and C2.
Triglyceride show no significant differences wheompares between all smokers
groups. T-C level have significant differences onlgen compare between Bl and
C2, also A2 and C2 groups. HDL-C have significaffedences only when compares
between Al and C2, also B1 and C2. LDL-C level hsigmificant differences only
when compares between Al and C2, also B1 and Cand2C2, A1 and B2, C1 and
B2. VLDL-C level have significant differences onlkhen compares between Al and
C2, also B1 and C2, A2 and C2, B2 and C2. Lipi@ralion in cigarette smokers
perhaps because the stimulation for secretion técbalamines by nicotine, the
secretion of catecholamines causing increasinparrate of lipolysis then increase in
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free fatty acids concentration, this mechanismultescreasing the hepatic FFAs and

hepatic triglycerides releasing to the blood stredong with VLDL [29].
Table (5): serum lipid profile as comparison between all gowf smokers with exercises and
smokers without exercises

Groups cholesterol | Triglyceride HDL-C LDL-C VLDL-C
Group Al(n=7) [NS] [NS] [S] [S] [S]
GroupC2(n=6)

Group B1(n=7) [S] [NS] [S] [S] [S]
Group C2(n=6)

GroupA2(n=8) [S] [NS] [NS] [S] [S]
GroupC2(n=6)

GroupB2(n=6) [NS] [NS] [NS] [NS] [S]
GroupC2(n=6)

GroupAl(n=7) [NS] [NS] [NS] [S] [NS]
GroupB2(n=6)

GroupC1(n=6) [NS] [NS] [NS] [S] [NS]
GroupB2(n=6)

3- Liver function parameters ALT, AST, ALP and STB
Result in table (6) shows that the level of ALT &a significant differences when

compare groups Aland Blwith control, whereas thereo significant differences
when compare group C1 with control. Also groupAbwtsignificant differences for
the level of AST when compare with control, white tboth groups Bland C1 have no

significant differences for AST level when companath control.
Table (6): serum ALT, AST, ALP and STB levels for smokershaiiit exercises as compare with
control

parameters | Control GroupAl1(n=7) | GroupB1(n=7) | GroupC1l(n=6)
ALT (IU/L) [18.66+2.48 | 28.35+6.91[S] | 28.62+2.71 [S]| 24.33£2.15[NS]
AST (IU/L) |22.11+3.20 | 29.11+4.55[S]| 27.37+2.48[N$]25.50+4.06[NS]
ALP (lU/L) |70.28+1.3 78.5+0.86 [S] | 73.5+0.78 [S] At0.02 [S]
STB(mg/dl) | 0.89+0.04 0.70+£0.13 [S] | 0.95+0.03[S]| 80+ 0.02 [NS]

Value asMean * SE, XK0.005

Result in table (7) shows that the level of ALT aA&T have no significant
differences when compare all groups of smokersh(wkercises) with control. Also
there is no significant differences for both ASTdaALT levels when compared
between all groups which have the same durationirgedsity of smoking. This will
happen because of the action of nitrosative sftbssstatus that occurs when highly
reactive nitrogen-containing chemicals producti@uch as nitrous oxide), this
condition exceed the ability of the human body ¢otralize and eliminate them [30].
protein structure will alter because of the reaxdioccurs by Nitrosative stress thus
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interfering with normal body functions [21, 22].esent study shows there is a
relationship between the whole number of cigareties| day and level of ALT and

AST [29].

elevations significant was shown in serum alkaphesphatase (ALP) when compare
groups Al and B1, with control, there is no sigraht differences when compare
group C1 with control.

Table (7): serum ALT, AST, ALP and STB levels for smokershwvéxercises as compare with

control
parameters Control GroupA2(n=8) | GroupB2(n=6) GroupQ(n=6)
ALT (IU/L) 18.66+2.48 | 25.0+3.64 [NS] | 20.09+3.05[NS |20.5+2.98 [NS]
AST (IU/L) 22.11+3.20 | 23.44+46.64 [NS] 25.64+3.22 [NS] 18.5+2.37 [NS]
ALP (1U/L) 70.28%1.3 77.5+0.56 72.5£0.77 71.5+0.022
STB(mg/dI) 0.89+0.04 0.73+0.03 0.95+0.03 1.03£0.03

Value as Mean = SE, €0.005

Table (8): serum ALT and AST levels, as compare between gaghps of smokers (have same
duration and intensity).

Groups ALT (IU/L) AST (IU/L)
GroupAl(n=7) and GroupA2(n=5) NS NS
Group B1(n=8) and Group B2(n=9) NS NS
GroupC1(n=5) and GroupC2(n=6) NS NS

Result in table (9) show that the level of totabtpm, albumin and globulin have
lower significant at (P valug 0.005) in group A2 and B2 as compared with control
serum albumin-globulin ratio (A/G) have no diffeces when compare smoker groups
with control.

Tabl (9): smokers (with exercises) total protein, albumimbglin and (A/G) ratio as compare with
control.

parameters control Group A2(n=8) | Group B2(n=6) | Group C2(n=6)
Total protein (g/dl) | 8.55+0.4 7.93£0.05 [S] 7.98488 [S] 8.21+0.02 [NS]
Albumin (g/dl) 5.41+0.06 | 4.91+0.55 [S] 4.22+0.3 [S] 5.20+0.33 [NS]
Globulin  (g/dl) 3.14+0.3 | 3.02+0.04 [S] 3.760.0S] 3.01+0.34[NS]

A/G (g/dl) 2.43+0.05 | 2.67+0.06 [NS]| 2.41+0.04 [NS]| 2.39+0.44 [NS]

Value as Mean = SE, R0.005

Result in table (10) show that there was lower ifiantly in total protein, albumin
and globulin in group A2, B2 and C2 as comparedh wdntrol, but no differences in
albumin-globulin ratio (A/G) when compare smokeowgs with control. smoking
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causing increase in oxidative stress, Alboumin lgdio copper ions and scavenging
HOCI there for Aloumin has antioxidant properties, the oxidized albumin may be
degraded and cleared from the circulation.

Table (10: smokers without exercises total protein, albungilobulin and (A/G) ratio as compare
with control

parameters control GroupAl(n=7) | GroupB1(n=7) GroupClL(n=6)
Total protein(g/dl) | 8.55+0.4 | 6.94+0.05 [S] 7.67+0.33 [S] 7.7910.02 [S]
Albumin (g/dl) 4.41+0.06| 3.40+0.45 [S] 4.32+0.3 [S] 4.23+0.33 [S]
Globulin (g/dl) 4.14+0.3 | 3.54+0.04 [S] 3.350.0S] 3.56+0.34 [S]
A/G (g/dl) 2.6610.05| 2.87+0.06 [NS] | 2.51+0.04 [NS] 2.4910.44 [N$]

Value as Mean = SE,€0.005

Result in table (11) show that TAC have higher igigant difference when compare
group A2 with control, while there are no significalifferences for group B2 and C2
when compare with control. This study shows, highegnificantly for hs-CRP level at
(p < 0.001) in group A2 when compare with control, atbere are significant
differences when compare group B2 and C2 with obnis-CRP level was increased
as gradually form with years of smoking. There viaggher significantly in Serum
malondialdehyde level in group A2 as compared vadmtrol, but no significant

differences when compare group B2 and C2 with obntr
Table (11): Serum malondialdehyde (MDA), TAC and Hs-CRP lewl$smokers with exercises as
compare with control

parameters control GroupA2(n=8) | GroupB2(n=6) GroupQ(n=6)
TAC(mmol/L) 1.20£0.33 | 0.94+0.12 [S] 1.03£0.35 [NS] 1.15+0.46 [NS]
Hs-CRP(ng/mL) 20454876 | 2021+354 [S] 20324203 [S] 3823 [S]

MDA(mmole/L) 4.87+0.22 | 6.98+0.32[S] 4.89+0.44 [NS] 4.99+0.65 [NS]

Value as Mean = SE, £0.005

Result in table (12) show that TAC have higher igigant difference when compare
group Al and B1 with control, while there are ngngiicant differences for group C2
when compare with control, hs-CRP level was higtignificantly at (£ 0.001) in
group Al and B1 when compare with control, there a0 significant differences
when compare C1 with control. Higher significantlyas shown in Serum
malondialdehyde (MDA) level in group A2 as compuaiéh control, also significant
differences was shown when compare group B2 angit®2control.

Table (12): Serum malondialdehyde (MDA), TAC and Hs-CRP leweldmokers without exercises
parameters control GroupAl(n=7) | GroupBl(n=7) GroupCL(n=6)
TAC(mmol/L) 1.20+0.33 | 0.79+1.12 [S] 0.84+0.65 [S] M +0.76[NS]
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Hs-CRP(ng/mL) | 2045+876 | 2020+384 [S] 20394205 [S] 403813 [NS]
MDA(mmole/L) |4.87+0.22 | 7.02+0.11[S] 5.89+0.44 [S] | .@®+0.05 [S]
Value as Mean + SE, R0.005

The reasons for why smokers have lipid peroxidataanhigher level as
compared with control are smokers are person whaléad smoke of cigarette will be
In oxidation in his body because of the radicalsmoke which increase oxidative
damage [15], increase the antioxidants which ptatee body from the damage of
oxidative such as lipid peroxidation has been olesH#d6]. Oxidative stress will
indused by smoke of cigarette, because of the smvdkimduce NADPH oxidase then
the smoke will be able to decreasing antioxidarfemges, this mechanism actions
causing lipid peroxidation, then hepatocellular dgm will occur [17]. In this our
result, lower significantly shown in level of totahtioxidant capacity in smokers as
compare with control. total antioxidant capacitgueed, that is mean that the smokers
had an increase in free radicals production [9]icivltorresponds with the results of
our study. Rouzbaharet al [11], found that Serum malondialdehyde level was
elevated in smokers more than control, this agnée our results. the end product of
lipid peroxidation processes is Malondialdehydemes from many pathway,
including peroxidation of endogenous lipid, durpr@staglandin H2 and thromboxane
(TXA2) synthesis, malondialdehyde will productionglatelets and other sources [19,
22]. the marker for oxidative stress, is lipid pedation, which cause the damaging
for living cells and tissues then have a role imoea and inflammatory diseases
[12,13]. free radicals will result from lipid penatation, this one will causing
peroxidation starting over. multi double bond uosaiied fatty acid peroxidation will
produce Malondialdehyde and is used as a measucefermine lipid peroxidation
[28]. unstable between the production of free raldi@and reactive oxygen species
with antioxidant agents in the body can be resuttefiéct in the metabolism of fats,
proteins and carbohydrates[24]. the smoking of reij@ cause inflammation
development which can be estimated by hs-CRP l&Va.initiation of Inflammatory
response will increase the polymorphonuclear nebutfonumber from the bone
marrow, then these cells will cause secretion ofnflammatory cytokine IL-6 and
(TNF) [24]. These cytokines will attach to receptbihepatocyte surface and increase
the concentration of hs-CRP in serum [92],[23]. dtilce which reduces the appetite
and alters patterns of feeding, causing reduceadeight of body and decrease body
mass index in persons who smoking [26]. Nicotingoatause constricting blood
vessels then raise in blood pressure [30],[27].

Conclusion
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Result of our study shows there is a relationslajpwben higher serum lipids
and smoking of cigarette. It proved that the changehe lipid profile was associated
with the changes in years and status of smokingoksrg can affect the liver
functions, through its effect on ALT and AST. Alsmoking effect in development
the inflammation causing elevated in hs-CRP leMeing exercise have a good effect
to decrease the dangerous of smoking through dexitba lipid profile and increase
in antioxidant mechanism, then decrease the fidieais and other harmful chemicals
compound coming from smoke.
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