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ABSTRACT KEYWORDS
Introduction: Smoking-induced oxidative stress causes the oxidation of Smoking;
biomolecules and results in smoking-related disorders. On other hand, Wet cupping;
Interest in complementary and alternative medicine has recently grown Antioxidant enzymes;
among patients with life-threatening diseases. This study was conducted Oxidative damage;
to investigate the interactions of wet cupping and smoking on enzymatic Vitamin.

and non-enzymatic antioxidant system.

Material and methods: 40 healthy, non-athlete men were assigned into
non-, mild, and heavy smoker groups. They were subj ected to two sampling
times with one week interval. Then the levels of antioxidant enzyme
activities, oxidative damage biomarkers, nicotine, carboxyhemoglobin, and
vitamins C and E were eval uated in peripheral and cupping blood samples.
Results: We found increase in antioxidant enzyme activities in smokers
with respect to non-smokers. Smoking decreased the levels of
mal ondia dehyde and reactive carbonyl derivatives, and increased the level
of 8-hydroxy-2'-deoxyguanosine, nicotine and carboxyhemoglobinin both
peripheral and cupping blood samples. In both sampling times, antioxidant
enzyme activities and oxidative damage biomarkers in peripheral blood
weresignificantly higher and lower, respectively, ascompared with cupping
blood. At second sampling, antioxidant enzyme activities were higher and
oxidative damage biomarkerswere lower with respect to first sampling as
they evaluated in both kinds of blood samples. Nicotine and
carboxyhemoglobin in cupping blood were lower than peripheral blood,
and at second sampling were higher than first sampling.

Conclusions: Smoking at any levels, elevated antioxidant enzyme activities
in peripheral and/or cupping blood that may rai sed from oxidative damage
caused by smoking. However, wet cupping was able to decrease the
oxidative damage biomarkers. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION severd diseasesworl dwide*? such as cardiovascul ar
disorders, variousformsof cancer, pulmonary dysfunc-
Cigarettesmokingisconsidered asarisk factor for  tiong*4, and development of atherosclerosis®. Ciga
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rette smoke containsalarge number of freeradica spe-
ciesand other oxidantg®®l that can result in oxidative
stress9. Smoking-induced oxidative stress causethe
oxidationof lipids, inductionof DNA single-strand bresk-
age, inactivaion of certain proteins, andthedisruption of
biological membranes consequently!™*8. Oxidativedam-
ageof lipids, proteins, and DNA lead to production of
their oxidative damage biomarkers, malondial dehyde
(MDA), 8-hydroxy-2-deoxyguanos ne (8-OHdG), and
reactive carbonyl derivatives(RCD), respectively'*12,
Oxidativedamageisnormally eiminated and minimized
by biol ogical antioxidant systemsincluding enzymetic
and non-enzymatic € ements¥. Important antioxidant
enzymesinclude superoxidedismutase (SOD), cata-
lase (CAT), and glutathi one peroxidase (GPX)*9., Vi-
tamin Cintheagueousandvitamin Einlipid mediaare
the mag or non-enzymati c anti oxidantg*34.,

SOD isthemajor ROS detoxifier inthe cell and
catalyzestheformation of H,O, and oxygen from su-
peroxideradica anion™™. CAT detoxifiesH,O, by con-
versionto O, and H,0*%. GPX protects aerobic cells
against lipid peroxidation, and as an erythrocyte en-
zyme, specificaly reducesH,O, by GSHI"*4. Vitamin
E protectsthepolyunsaturated fatty acidsof cell mem-
branesfrom free-radical damage and knowsasradica
scavenger!®¥, Vitamin Cisoneof themost important
biomolecul es, which acts as antioxidant and radical
detoxifier andterminatetheradica chainreactionswithin
cdllg2,

Nicotine (NIC) isone of themgor toxic compo-
nentsin cigarette smoking?Y. It isoxidized primarily
into cotinineintheliver, generatesROSin tissues, and
induces oxidativetissueinjuryt®. It isan active phar-
macol ogical agent responsiblefor lung-related disor-
dersand cardiovascular diseases?®. It hasbeenimpli-
cated to usein certain neurodegenerativediseases such
asAlzheimer and Parkinson and oxidative stress has
beenimplicated in the progression of such diseases?!.

Inaddition, cigarettesmoking increasesthelevels
of carbon monoxide (CO) in the blood and forming
carboxyhaemoglobin (COHb)®!. COHb resultsfrom
the di splacement of oxygen from hemoglobinby CO29.
Increased COHb e evated hemoglobin-O2 affinity!?" 2,
causi ng inadequate oxygenation of theblood circul at-
ing through the lungs; and increased erythrocyte oxi-
dant damage. Theselead to erythrocytos sand increased
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production of erythropoietini?,

Ontheother hand, interest in use of complemen-
tary and dternative medicine(CAM) hasrecently grown
in many countries around the Worldi?® in particul ar
among patientswith life-threatening diseases such as
cancer’™, asthmaand arthritis®Y, epilepsy, Parkinson’s
disease (PD), and multiple sclerosis (M S)2. Consid-
erableimprovementshave been reported insignsand
medica manifestationsof suchradica related diseases.
Accordingly, itisour conception that CAM may affect
or dterthelevd of freeradicasandtry toevauateitin
cupping. Cupping, asaCAM method, today isused
mainly inAsiaasan dternativetherapy for avariety of
illnesses™,

Cupping involvesthe application of avaccum to
closed system cup on the skin®4. Two styles of cup-
ping therapy are used today, dry cupping and wet cup-
ping. Dry cupping ssimply pullstheloca underlyingtis-
Sue up into thesuctioning cupt™!. Wet cupping includes
some superficial scarification of the skin before apply-
ing the cupping glasses®.

Thisstudy was conducted to investigatetheinter-
actions of wet cupping and smoking on enzymatic and
non-enzymetic antioxidant system.

MATERIALSAND METHODS

Thisstudy was performed onforty heal thy volun-
teer men aged between 20 and 45 years. All volunteers
weretested and an expert physician confirmed their
healthiness. They gavetheir informed consent to per-
form wet cupping on them. Based on data, they dl were
non-athlete and we assigned them into three groupsin-
cluding; non-smokers (group 1; N = 13), moderate
smokers(group 2; volunteerswho consumed 5-7 ciga
rettes per day; N = 13), and sever smokers (group 3;
volunteerswho consumed 15-20 cigarettes per day N
= 14). All volunteerswere considered for wet cupping
on Jun. to Dec. 2010. Blood sampling was done at
Iranian Ingtitute of Hgamat Research and related ingti-
tutions. Second sampling was done on the samevolun-
teersseven daysafter first sampling.

In each case, ablood samplewastaken from capi-
tal vein. Inaddition, the position onthe vertebrae T2-
T5wasdisinfected with betadine. A glasscup was ap-
pliedtotheskinand apartia vacuum crested ingdethe
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cup viadectrica suction. Thecup clungontheskinand
|eft for aperiod of 5min. Then superiicial incisions were
madeto theskinwith sterilesurgical blades. The cup
placed back ontheskin, until it istlled with blood from
the capillary vessd %7, Then the cup wasremoved and
5ml of collected cupping blood used for biochemical
measurements.

After each sampling, heparinized whole blood
sampleswereimmediately centrifuged at 3000 rpmin
4 °C for 10 minutes. The supernatant was aspirated
and collected as serum and stored at -70 °C. To sepa-
rate erythrocytes, the buffy coat wasdrained and the
sediment was washed four timeswith 3 ml of 0.9%
sodium chloride solution, and was centrifuged under
the same conditions. Aliquots of thewashed erythro-
cyteswerelysed by freezing (-20°C) for 24 h and then
they were used for measurements.

Antioxidant enzymesassay

The SOD activity in plasmawas measured accord-
ingtothe method of Misraand Fridovich® onthe ba-
sisof their aility toinhibit freeradical chain oxidation
inwhich O, was achain-propagating radica and the
autooxidation of epinephrine wasincluded. Human
erythrocyte SOD was used as astandard and the ac-
tivity wasexpressed in Unit/g.Hb.

CAT activity wasdetermined by monitoringthedis-
appearance of H,0, at 240 nm. CAT activity was ex-
pressed as unit/mg.Hb. One unit of enzymewasthe
amount necessary to decompose 1 imol of H,O, per
min at 25°CE,

GPX activity wasmeasured by themethod of Peglia
et d. [40] Heparinized wholeblood (0.05 ml) wasdi-
luted with 1 ml diluting agent, incubated for 5min, and
then 1 ml of double strength Drabkin’s reagent was
added and mixed well. GPX catalysesthe oxidation of
glutathione (GSH) by cumene hydroperoxide. Inthe
presence of GSH reductase and nicotinamide adenine
dinucleotide phosphate (NADPH), the oxidized GSH
wasimmediately converted to thereduced form with
the concomitant oxidation of NADPH toNADP*. The
decreasein absorbance at 340 nm wasmeasured by a
spectrophotometer.

Theassay of oxidativedamagebiomarkers

MDA concentration in plasmawas measured by
the high-performanceliquid chromatography technique
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(mode 4225; Unicam, LCD/Andytical Inc.) inwhich
theMDA—thiobarbituric acid (TBA) adduct was sepa-
rated“Y, Briefly, plasmalipoperoxideswere hydrolyzed
by boiling in diluted phosphoric acid. MDA wasre-
acted with TBA toyield theMDA-TBA adduct. The
protein-free extract wasfractionated on aC18 column
of octadecyl silicagel to separatetheMDA-TBA ad-
duct by elution with methanol/phosphate buffer and
quantified by aspectrophotometer at 532 nm (model:
crystal 200; Unicam LCD/Andytical Inc.).

8-OHdG level swere measured essentially asde-
scribed previoudly!“*2. Briefly, an automated column
switching LCEC method for 8-OHdG was based on
theunique sdlectivity of theintegra porouscarbon col-
umnfor purines.

Sampleswereinjected onto aC8 column and the
band containing 8-OHdG was then quantitatively
trapped on acarbon column. The sdlectivity of the car-
bon columnfor 8-OHAG alowed eimination of inter-
fering peaks by washing the column with asecond mo-
bile phase and then el uting 8-OHdG to an anal ytical
C18 columnwith anidentical mobile phasecontaining
adenosineto displace8-OHAG Detection with series
colorimetric dectrodesprovidesquditetive certainty for
8-OHdG peak by responseratios. RCD were detected
by their reactivity with DNPH to form protein
hydrazonesand their amount evaluated a 370 nmand
expressed innmol/mg. protein®3,

NIC levelsin blood sampleswere determined by
reversed phasehigh performanceliquid chromatographic
(RP-HPLC) method The analytical column, an MZ
Kromasil C,, 250 x 4 mm, 5 im, was operated at am-
bient temperaturewith backpressure val ues of 290 kg/
cm?. Themobile phase consisted of A: 0.05M ammo-
nium acetate and phase B: CH,OH at avolumeratio
60: 40, ddivered at aflow rateof 1.4 mL/min. Detec-
tion was performed with avariable wavelength UV-
visibledetector at 262 nm, resulting inadetection limit
of 0.2 ng per 20iL injection and a quantitation limit of
1.0ng, whilelinearity held upto 20 ng/iL for nicotine!4.

COHDb percent in Blood was performed asfollow.
Heparinized fresh blood samplesweremixed with vari-
ousamountsof carbon monoxideand andyzedinthelL
282 CO-Oximeter and in a Hewlett-Packard Model
7620A Research GasChromatograph by amodification
of thetechnique of Collison, Rodkey, and O’Neal*,
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Vitaminsassay

Theevauation of vitamin C wasperformed based
onthemethod of Jacques-Silvaet d. Plasmawaspre-
cipitated with onevolumeof acold 5% trichloroacetic
acid solution and by centrifuged. An diquot of 300 mL
of the supernatants was mixed with 2,4-
dinitrophenylhydrazine (4.5 mg/mL), CuSO, (0.075
mg/mL.) and trichloroacetic acid 13.3% (fina volume 1
mL) and incubated for 3hoursat 37 UC. Then, 1 mL
of H,SO, 65% (v/v) was added to the medium. The
levd of vitamin C wasca culated us ng astandard curve
and expressed asmg vitamin C/ml of plasmd“!.

Determination of plasmavitamin Ewasperformed
by HPL.C (modd 4225; Unicam, LCD/Andytica). To
precipitate proteins, aiquots (200 pl) of freshly plasma
samplesweremixed with 200 pul of HPLC-grade water
and 400 pl of ethanol. For the vitamin extraction, 800
ul of hexane were added, and mixed for 30 min. Then,
600 pul of upper layers (hexane) were collected, dried
in Speed-Vac system, and dissolved in 150 pl of mo-
bile phasewith 0.5% (m/v) BHT for thevitamin stabili-
zation. Andiquot of 20 ul of this solution was injected
into theHPL C system(*7,

Statistical analysis. All datawere expressed as
mean = SEM (standard error of mean). The results
were analyzed by one-way analysis of variance
(ANOVA) followed by Paired-Samples T Test to
evaluate the significance of the difference between
groups using Statistical Packagefor Socia Science
(SPSS 16.0for windows). A significant changewas
accepted at p < 0.05.

RESULTS

Clinical characteristicsof casesare presented in
TABLE 1. All subjectswere at the samerange of age
with mean of 32.7t0 33.2 years. Hematocrit and blood
pressure of studied groupswerewithin normal ranges.
Therewereno significant differencesbetween smoking
groupsfor hematocrit (Hct) and blood pressure asthey
wereevaluated at first and/or second sampling times.
Inaddition, second sampling did not alter these param-
eterssignificantly with respect to counterpart groupsin
fird sampling.

TABLE 2 demongtrates antioxidant enzyme activi-

= Regular Paper

tiesin peripheral and cupping blood samplesfor three
studied groupsat first and second samplings. In both
kindsof blood, antioxidant enzymeactivitiesincreased
ingroup 2 and 3 respectively. Theincreasesin activity
of GPX and CAT for group 3weresignificant withre-
spect to group 1 asthey were assayed in cupping or
periphera blood samples. In each studied groups, the
activitiesof threeenzymesin peripherd blood weresg-
nificantly higher than cupping blood at first or even at
second sampling. Inboth kindsof blood, the activities
of al threeenzymesin each groupin second sampling
weresignificantly higher than their counterpart group at
fird sampling.

Thelevelsof oxidativedamagebiomarkers, MDA,
RCD, and 8-OHdG in both periphera and cupping
blood at first and second sampling are presented in
TABLE 3. In both sampling times, thelevelsof MDA
and RCD fdl downinsignificantly fromgroup 1to 2
andthen 3inboth peripherd and cupping blood samples.
However, theleve of 8-OHdG reved ed increase pat-
tern from group 1 to 2 and then 3, and thisincrease
wass gnificantingroup 3ascompared withgroup 1. In
each studied group, theleve of thesethreeindexeswas
significantly higher in cupping blood with respect to
periphera blood at first and/or second sampling. Com-
parison of second with first sampling showed that the
levelsof al threeindexesin periphera and/or cupping
blood werelower than the samekind of blood at first
samplingtime. The decreasesin MDA and RCD were
significant for al three studied groups. Therewasonly
inggnificant decreasein 8-OHAG leve in cupping blood
samplesof each group at second sampling with respect
to thesamekind of blood samplecollected from coun-
terpart groupsat first sampling.

The levels of NIC and COHb are presented in
TABLE 3. Atfirst and/or second sampling timethecon-
centration of NIC increased significantly in groups 2
and 3, respectively. In both periphera and cupping blood
samples, NIC waslower in second sampling with re-
spect tofirst sampling. At first sampling, N1C concen-
tration in cupping blood samplesof group 2and 3was
significantly lower ascompared with peripheral blood.
But there was no significant difference between cup-
ping and periphera blood samplesat second sampling.

In both samplingtimes, theleve of COHbincressed

e, BIOCHEMISTRY

Hn Tndéan g%wumé



82 A comparative biochemical study on the antioxidant status in peripheral and cupping

BCAIJ, 7(2) 2013

Regular Poper ===

significantly from group 1 to 2 and then 3 in both pe-
ripheral and cupping blood samples. COHb level of
group 1 in cupping blood was|ower than peripheral
blood, and it was|lower in second sampling as com-
pared with first sampling. In group 2 and 3, COHb
leve in peripherd blood weresignificantly higher than
cupping blood at first and second sampling. In both
kinds of blood, thelevel of COHbingroup2and 3in
second sampling were significantly higher than their
counterpart group &t first sampling.

Vitamin Cand E levelsin periphera and cupping
blood samplesat first and second sampling timesare

presented in TABLE 4. In both kinds of blood samples
andin each studied groups, wefound no tangible dif-
ferencesinvitamin C and E level sasthey were com-
pared at first and/or second samplingtimes. In addition
they varied within normal rang.

TABLE 1: Clinical descriptivedata of the studied groups.
data areexpressed asmean + SD.

blood pressure Age
diastolic  systalic (year)
group 1 (N = 13) 9.21+0.38 13.54+0.84 51.29+2.39 32.76+8.55
group 2 (N =13) 9.04+0.36 13.74+0.29 49.09+2.77 33.23+8.40
group 3 (N =14) 9.17+0.30 13.55+0.47 49.9442.57 32.71+8.37

Studied groups

TABLE 2: Thelevelsof antioxidant enzymeactivitiesin peripheral and cupping blood samplesat fir st and second sampling.

enzvime first sampling second sampling
24 peripheral cupping peripheral cupping
group 1 383.30+11.47 366.30+ 11.77" 424.00 + 13.00" 406.00 + 12.84
SOD (U/g.Hg) group 2 413.69+ 11.52" 394.23 + 13.08" 446,53 + 15.55" 425.76 + 15.26
group3  421.21+10.16 " 401.85+7.93" 463.53+47.76" 447.71 + 13.04
group 1 110.53+ 7.34" 101.92 + 7.04" 121.00+ 7.70" 110.00+ 7.15
GPX (U/g.Hg) group 2 134.00+6.76"® 122.61+6.63" 145.23+6.74™" 130.30 + 6.37
group 3 144,57 + 5.38"® 132.85+5.34"" 158.07 + 5.73"® 141.50 + 5.39%
group 1 156.69 + 5.32" 151.61+ 5.29" 164.46+5.51" 158.53+ 5.76
CAT (U/g.Hg) group 2 169.61 + 6.46" 162.92 + 6.90" 178.38+ 6.65" 172.84+ 6.69
group 3 183.00+7.27"® 176.50 + 6.82"" 19150+ 7.19"® 185.35+ 7.26"

"Differed significantly as compared with cupping blood (p < 0.05). ® Differed significantly with respect to group 1 (p < 0.05).

TABLE 3: Thelevelsof oxidative damage biomar ker sin peripheral and cupping blood samplesat fir st and second sampling.

enzvime first time second time
Y peripheral cupping peripheral cupping
group 1 35.38+3.11 38.07 +3.38" 32.92+2.92" 35.76 + 2.86
MDA (umol/mg.pro) group 2 29.23+2.58" 31.23+2.58 27.00+2.48" 30.00 + 2.55
group 3 26.85+2.37 29.14+2.61 24.28+2.31" 26.92 +2.38
group 1 55.46 + 3.05" 58.46 + 3.38" 46.30+2.98" 49.69 + 3.40
RCD (nmol/mg.pro) group2  49.00+2.59" 51.61+2.61" 40.46 +2.75" 44.15+2.72
group3  47.35+2.40° 50.00 + 2.74" 38.42+2.42" 41.42 +2.49
group 1 7.70+0.14" 7.93+0.19 7.59+0.11" 7.90+0.17
8-OHdG (nmoal/mg.pro) group 2 8.26+0.13 8.44+0.14 8.09+0.13 8.27+0.13
group 3 8.70+0.23" 8.82+0.23% 8.57+0.22"" 8.88+0.25°
group 1 0 0 0 0
NIC (ng/ml) group2  2554+2.11°" 20.16+ 1.88" 38.74+3.22% 35.12+3.22%
group3  68.32+524""°  5621+4.62"°  89.15+7.55"°  8L37+7.62"°
group 1 1.18 + 0.84 1.30+0.79 1.05+ 0.66 1.24+0.85
COHb (%) group2  3.15+0.66" 2.73+0.19° 6.17+0.26 " 5.83+0.67°
group3  5.69+0.88""° 5.15+ 0.75"¢ 8.82+0.24™™ 8.14+0.45"°

"Differed significantly as compared with cupping blood (p < 0.05). ®Differed significantly with respect to group 1 (p < 0.05).

°Differed significantly with respect to group 2 (p < 0.05).
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TABLE 4: Thelevelsof vitamin C and E activitiesin peripheral and cuppingblood samplesat fir st and second sampling.

vitamin first sampling second sampling
peripheral cupping peripheral cupping
group 1 4558 +1.45 43.98 + 1.46 45,92 +1.81 45.00+ 1.37
vitamin C (mg/dL.10?) group 2 41.76+1.06 42.42 +0.46 4420+ 1.48 4770+ 1.14
group 3 4298+ 1.34 42.46 + 2.28 46.04 £ 1.21 4352+ 1.82
group 1 7094+ 1.12 71.74+2.19 72.74+3.84 71.30+ 1.45
vitamin E (mg/dL.10?) group 2 70.36 £ 3.40 67.62+2.26 72.66+3.91 68.64 + 2.50
group 3 71.98 + 4.46 71.80+4.22 74.88+2.08 72.64+4.18
respect tofirst sampling time, and thisincreasewasmore
DISCUSSION remarkablein smoker blood samplesascompared with

Cigarettesmokingisamgjor lifestyleand risk fac-
tor influencing the hedth of human beingg*®. However,
the number of smokers continuesto increase world-
wide“d. Inthisinvestigation, wefocused on oxidative
gatusin different conditionsof studied volunteerswith
respect to cupping effects. Many studies showed vari-
ousresults of smoking influence on antioxidativere-
sponses. Inone hand, Somereportsreveaed low lev-
el sof antioxidantsin smokerswith repect to non-smok-
ers*7. On the other hand, many studies documented
higher activitiesof SOD, CAT, and GPX, raised from
smoking™*4. Bogdanskaet a observed no significant
differencesin antioxidant enzyme activities between
smokersand non-smokers®. |n agreement with these
studies, wefound significant risein antioxidant enzyme
activitiesinsmokerswith respect to non-smokerswith
potentiating effect of smoking habit. Itisour conviction
that smoking exerted induction on antioxidant enzymes
synthesisto overcome ROStoxicity.

Cuppingisapopular dternativetherapy for avari-
ety of aillmentsthat isespecially used in patientswith
pain syndromes®¢%l, It isatreatment for chronic pain
and awholearray of respiratory, gastroenterol ogical,
and gynaecological disorders®®. Aswefound, apart
from sampling time, cupping blood sampleshad lower
anti oxidant enzymeactivitieswith respect to peripherd
blood samplesin both smoker and non-smoker volun-
teers. Thismay probably rai sed from cupping blood
intring ¢ condition, diminished the promotion of enzyme
generation even under effect of smoking.

Inaddition, wefound higher activity of antioxidant
enzymeactivitiesin periphera blood samplesfromvol-
unteers subjected to wet cupping after seven dayswith

non-smokers. Therefore, wet cupping had anincrease
effect on the observed smoking induction on antioxi-
dant enzymes. It is probably that smoking exertsin-
flammatory stimulus and oxidative stress™. Wet cup-
ping diminishesthese events by increasing the antioxi-
dant enzymeactivities.

Vitamin C asan effectivefreeradica scavenger’®?
and Vitamin E as an important immune promoting
agent™ are potent antioxidant in living systems. Many
studiesreported significantly decreasein levelsof vita-
min C%261 gnd vitamin E%253 in smokerswith respect
to non-smokers. Some studies suggested that decreased
concentration of vitamin Cin smokersisassociaed with
metabolism of thisvitamin®, Thelower plasmavita-
min E insmokersmay beduetoincreasein clearance
or reductioninabsorption of thisvitamin®. Chrigtine
A. et a reported no differencesin vitamin E between
smokers and non-smokerg®. Brown A.J. found no
changein plasmavitamin C and E inresponseto acute
smoking®. Our eva uationswerein consstent with this
study. Wefound no significant differencesfor vitamin E
and C between studied groups. It islikely that enzy-
matic defense providesufficient protection againgt ROS.

Cigarette smokeinducesoxidative stressin periph-
eral leukocytes®. It isassociated with significant el-
evatlioninlevelsof DNA damages®, whichresultsin
DNA adductsformation’®. Asami et al. revealed sig-
nificantly increasein 8-OHAG levelsin smoker leuko-
cytesand lung tissued®>¢7. Kiyosawaet al observed
increasein 8-OHAG levelsinardatively short timeaf-
ter cigarette smoking®. Byung Mu Leereported higher
levelsof 8-OHAG in leukocyte DNA of smokersthan
non-smokerd®. It isinaccordancewith our resultsthat
showed sgnificantly higher levelsof 8-OHdG in smok-
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ersascompared with non-smokers.

MDA and RCD arethemg or biomarkersthat used
for determination of smoking-induced oxidative dam-
ageof lipidsand proteing*™, Many studies suggested
significantly higher plasmaMDA2%7%73 gnd RCDI™ ™
in smokers compared to non-smokers. Some studies
found no significant differencein MDA between smok-
ersand non-smokersd” ", In oppositewith these stud-
ies, we observed lower levelsof MDA and RCD in
smokers as compared with non-smokers. Itislikely
that the el evation in antioxidant enzymesinduced by
smoking overcomethe ROStoxicity resultinginlower
concentration of theseindexesin smokers.

Reduction of body iron stores, asafreeradicd, in
peripherd tissuesby bloodlettingiswell documented ™
&1, Bloodletting could be used in the prevention and
treatment of al freeradical induced diseases™. How-
ever, we have no evidencethat bl oodletting to reduce
oxidative damage biomarkersresulted from ROS. Our
eva uationson these parameters showed higher levels
of thesethreedamageindexesin cupping blood ascom-
pared with peripheral blood. It isour assumption that
cupping blood can absorbsand collectsoxidative dam-
age materidsfrom periphera blood. Accordingly, wet
cupping through collection of oxidative damage
biomarkersisan effective method to clean the body
from these hazardousindexes, |eading to protection
agang their harmful effects.

It iswell documented that NIC and CO are two
major componentsin cigarette smoking®?. CO bound
to hemogl obin and increased the percentage of blood
COHb®I, many studies reported increased levels of
NIC2+82 and COHb®%! in smokers blood as com-
pared with non-smokers. Our dataconsistent with pre-
viousstudiesshowed significantly higher levelsof NIC
and COHb among cigarette smokersand non-smokers.

Inaddition, our resultsreveded lower levelsof NIC
and COHb in cupping blood ascompared with periph-
eral blood. Wefound that theseindexesleve increased
significantly in periphera blood between two cupping
times. Therefore, wet cupping isnot an effective pro-
ceduretodiminish NIC and COHb levelsin periphera
blood.

Based on theresults of thisstudy, wet cuppingin-
creased theinduction level of smoking on antioxidant
enzymeactivities. In addition, oxidative damage mate-

ridsinthesmoker’s blood can excrete from their bod-
ies by subjecting to wet cupping. Therefore, Wet cup-
ping can act asan effective procedureto lowering the
oxidativeeffectsof cigarette smoking.
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