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ABSTRACT KEYWORDS
Objective: ROS arehighly reactive moleculesthat react with cellular com- Wet cupping;
ponents, resulting in oxidative damage. They are involved in many degen- Antioxidant defense;
erative conditions. In other side, wet cupping is an effective method of Oxidative damage;
treating radical-related disorders. This study isaimed to evaluate the effect Vitamin;
of wet cupping together with sporting on antioxidant defense system. Sporting.

Subjects and Methods: In this study 40 healthy, non-smoker men were
assigned into non-, amateur, and professional athlete groups. They were
subjected to two samplings with one week interval. The levels of antioxi-
dant enzyme activities, oxidative damage biomarkers, and vitamins C and E
were evaluated in blood samples.

Results: We observed increased antioxidant enzyme activities with sport-
ing activity in both peripheral and cupping blood. Low enzyme activities
and high level of oxidative damage biomarkers were observed in cupping
blood with respect to peripheral blood samples. In addition, the level of
enzyme activities elevated considerably in second sampling with respect to
first sampling in both peripheral and cupping blood. Thelevel of oxidative
damage biomarkers in second sampling was significantly lower than first
sampling. In both kind of blood, we did not observe any significant differ-
encein vitamin C and E at first and/or second sampling.

Conclusions: Sporting activity together with wet cupping induced adap-
tive responses in antioxidant and repair systems, increased protection of
cells against ROS and decreased the accumulation of oxidative damage
biomarkers. © 2011 Trade Sciencelnc. - INDIA

INTRODUCTION during mitochondrid electron transport chainaswell as

by various environmental stressorg? 3. Asasource, it

Freeradicalsarehighly reactiveand unstablenatu-  has been known that oxygen consumption and meta-
rally occurring moleculesthat havean unpaired elec-  bolic activity are elevated due to muscle contraction
tron in their outer shelll¥. Reactive oxygen species  during physical activity and sporting, resultingincrease
(ROS) areakind of such freeradicaswhichareformed  inthe e ectron leakage from the mitochondrid trans-
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port system leading to the formation of ROS“. ROS
ascausativefactorsareinvolved inmany diseasesand
degenerative conditiong® 9. Freeradicalshave been
implicated inthe pathogenesis of many diseases such
asdiabetes, inflammation, cancer, cardiovascular dis-
orders, and process of ageing”. They react with cellu-
lar components such as proteins, nucleic acids, fatty
acids, and complex lipids*®, |eading to production of
oxidative damage biomarkers. Evaluation of these
biomarkersiscommonly used to monitor the occur-
rence of oxidative stressin health rel ated diseases?.
Reactive carbonyl derivatives(RCD) arean important
detectable biomarker of protein oxidation. RCD are
asoformed by ROS-mediated oxidation of sdechans
of somefreeamino acid residueswithin cellg9. The
interaction of HO" with thenucleobasesof DNA strand,
such asguanine, forms 8-hydroxy-2'-deoxyguanosine
(8-OHdG) that has been widely used as abiomarker
for oxidative stress™. Ma ondialdehyde (MDA) ispri-
marily of interest as a product of in vivo lipid
peroxidation®. Under physiological conditionsforma:
tion of ROSisnormaly baanced by rate of antioxidant
enzymesactivities, including catalase (CAT), Superox-
ide dismutase (SOD), and glutathione peroxidase
(GPX)* 12, SOD isthe major ROS detoxifier of the
cdl I3 and catalyzesthe dismutation of the superoxide
radica anionto hydrogen peroxide and oxygen. CAT
catalyzesthe dismutation of hydrogen peroxideto O,
and H,0. GPX isan erythrocyte enzymethat specifi-
cally reducesH,O, by GSH, reduces abroad scope of
organic hydroperoxides and protects biomembranes
againgt lipid peroxidation.

On the other hand, non-enzymatic defenses, pre-
dominantly ascorbic acidintheagueousand vitamin E
inlipid mediaarethemgjor chain-breaking antioxidants
inliving systemg?*2 %518, These systems scavengeradi-
calsinorder toterminatefreeradical chain reactiong?®,
Regular physicd training causesanincreaseintheanti-
oxidant systemand areductioninlipid peroxidation. It
has been suggested that individua swho exerciseregu-
larly, placing aconstant oxidative stresson themuscles
and other cdlls, have an augmented antioxidant defense
system to reduce exercise-induced oxidative risk!.

In recent years, Alternative and complementary
therapies(ACTs) aregaining useinthegenera popula-
tion andin chronic conditions, such ascancer, asthma
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and arthritig'” 18, In other side, bloodletting and cup-
ping are effective methods of treating radical -related
disordersindudingfevers, locd inflammatory™, reduc-
tionin cardiovascular events, and disorders caused by
iron overloading such as polycythemia, hemochroma
tosig?9. Cupping mainly described as treatment for
chronic painincluding lower back pain, and headache,
it has a so been used to treat other non-specific disease
processesincluding indigestion and menstrual distur-
bance?Y,

Cupping involvesthe application of avaccum to
closed system cup on a speci ?c area of skini?, Two
styles of cupping therapy are used today, dry cupping
and wet cupping. Dry cupping simply pullsthelocal
underlyingtissueupinto thesuctioning cup. Wet cup-
ping includes some scarification of theskin before ap-
plying the cupping glasses?! andisan ancient medical
technique, with documented use dating to several an-
cient culturesand contemporary practicein many parts
of the European and Eastern world, including Iran®.

Thisstudy was conducted to investigatethe effects
of wet cupping on enzymatic and non-enzymeatic anti-
oxidant system within athletesand non-athl etes.

MATERIALSAND METHODS

Thisstudy was performed on forty healthy volun-
teer men aged between 20 and 45 years. All volunteers
weretested and their healthinesswas confirmed by an
expert physician. They gavetheir informed consent to
perform wet cupping on them. Based on data, they al
were non smoker and we assigned them into three
groupsincluding; non-athletes(group 1; N = 13), ana
teur athletes (group 2; who exercise 2 hours per day
and 2 days per week; N = 14), and professional ath-
letes (group 3; who exercise 3 hoursper day and 3 day
per week; N =13). All volunteerswere considered for
wet cupping on Jun. to Dec. 2010. Blood sampling was
doneat Iranian Institute of Hg amat Research and re-
lated institutions. Seven days after first sampling sec-
ond sampling was done on the samevolunteers.

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
cup viadectrica suction. Thecup clungontheskinand
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|eft for aperiod of Smin. Thensuper?cid incisonswere
madeto theskinwith sterilesurgical blades. The cup
placed back ontheskin, until itisAled with blood from
the capillary vessdl 928 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 erythrocytes was measured
according to the method of Misraand Fridovich?® on
thebasisof their ability toinhibit freeradica chain oxi-
dationinwhich O, wasachain-propagatingradica and
theautooxi dation of epinephrinewasincluded. 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.protein. Oneunit of enzymewasthe
amount necessary to decompose 1 umol of H,O, per
min at 25°Ct27,

GPX activity wasmeasured by themethod of Peglia
et a?, Heparinized whole blood (0.05 ml) was di-
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 was measured by a
spectrophotometer.

Theassay of oxidativedamagebiomarkers

MDA concentration in plasmawas measured by
thehigh-performanceliquid chromatography technique

= Regular Paper

(modéel 4225; Unicam, LCD/Analytical) inwhichthe
MDA-—thiobarbituric acid (TBA) adduct was sepa-
rated?, Briefly, plasmalipoperoxideswerehydrolyzed
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 levelsweremeasured essentially asde-
scribed previoud y. 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. Thesdectivity of the car-
bon columnfor 8-OHAG allowed dimination 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 displace 8-OHAG. Detection with series
colorimetric dectrodesprovidesquditetive certainty for
8-OHdG pesak by responseratios.

RCD weredetected by their reactivity with DNPH
toform protein hydrazones and their amount eva uated
at 370 nmand expressed in nmol/mg.proteinY,
Vitamins

Theevauation of vitamin C wasperformed based
onthemethod of Jacques-Silvaet d. Plasmawas pre-
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% (final volume 1
mL.) and incubated for 3hoursat 37 °C. Then, 1 mL of
H,S0, 65% (v/v) was added to themedium. Thelevel
of vitamin C wascd culated usng astandard curveand
expressed asmg vitamin C/ml of plasma®.

Determination of plasmavitamin Ewasperformed
by HPLC(model 4225; Unicam, LCD/Anaytica). To
precipitate proteins, aliquots (200 ul) of freshly plasma
samplesweremixed with 200 ul of HPLC-grade water
and 400 pul of ethanol. For the vitamin extraction, 800
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ul of hexane were added, and mixed for 30 min. Then,
600 pl 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
intothe HPLC system(*3,

Satistical analysis

All data were expressed as mean + SEM (stan-
dard error of mean). Theresultswereanalyzed by one-
way andyssof variance(ANOVA) followed by Paired-
SamplesT Test to eva uate the significanceof thedif-
ference between groups using Statistical Packagefor
Socid Science(SPSS 16.0 for windows). A significant
change was accepted at p < 0.05.

RESULTS

TABLE 1 demonstratesclinical characteristicsof
casesa firg and second monitoringinthisstudy. All sub-
jectswerea thesamerangeof agewithmean of 32.2to
33.5years. Therewereno sgnificant differencesbetween
groupsfor hematocrit (Hct) and blood pressure asthey
wereevauated at first and/or secondtime.

TABLE 1: Clinical descriptive data of the studied groups.
Data ar eexpressed asmean + SD.

Antioxidant enzymeactivitiesin peripherd and cup-
ping blood samplesat first and second samplingsare
presented in TABLE 2. In both kinds of blood, higher
activitieswerefound for SOD, CAT, andthen GPX in
each studied group respectively. On the other hand,
activitiesof threestudied enzymesincreasedingroup 2
and 3respectively. However, theincreasesin SOD and
GPX activitiesfor group 2 weresgnificant with respect
to group 1 asthey wereassayed in cupping or periph-
era blood at first sampling. In both periphera and cup-
ping blood, differences between 1 and 3aswell as2
and 3 groupsweresignificant at first or second sam-
pling. In each studied group, the activitiesof threeen-
zymesin periphera blood weresgnificantly higher than
cupping blood &t first or second sampling. Comparison
of secondwithfirst sampling showed that theactivities
of dl threeenzymesin periphera and/or cupping blood
were higher than the samekind of blood at first sam-
pling. Among these enzymes, therewasonly insgnifi-
cantincreasein CAT activity in cupping and periphera
blood sampl es at second sampling with respect to the
samekind of blood collected at first sampling.

TABLE 3 showsthelevels of oxidative damage
biomarkers; MDA, RCD, and 8-OHdG in both pe-
ripheral and cupping blood at first and second sam-
pling. Blood samplescollected a first samplingreved ed
sgnificant higher levelsof MDA and RCD ascompared

blood pressure

studied groups
group diagtolic

Hct

systalic

Age (year)

groupl(N=13) 8.82+0.87 13.54+0.84 51.29+5.36 32.76+8.55
group2(N=14)  9.20£0.46 14.16+1.45 49.02+7.26 32.21+7.95
group3(N=13)  9.15£0.89 13.80+1.06 48.86+5.23 33.53+8.51

with the sameblood from second samplinginal three
groups. Inthissamplingtime, theconcentration of MDA
and RCD decreased significantly from group 1to 2
and then 3 in both peripheral and cupping blood. At

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

first sampling second sampling
enzyme - - - .
peripheral cupping peripheral cupping
Groupl 375.45 + 8.40° 353.45 + 8.08 424.00 + 13.00" 406.00 + 12.84
(SS/SHQ) Group?2 415.77 + 8.64*':'@'”\ 403.83+ 9.46"7 463.57 + 13. 1{\ 444.21 + 12.59\
Group3 455.47 + 10.59°® 441.17 + 10.48" 504.53 + 11.90® 484.61 + 12.31%
Groupl 101.37+5.35" 91.87+5.13 121.00+ 7.70° 110.00+ 7.15
EBUF/’E_HQ) Group2 133.44 + 4.48*%“ 123.33+ 4.37"" 14571+ 5.80“?“ 130.92 + 5.45'
Group3 184.29+6.19"" 170.17 + 5.43" 199.61+7.20"" 180.69 + 6.43"°
Groupl 155.45 + 4.09" 151.75+ 4.35 164.46+ 551" 158.53+ 5.76
ﬁﬁ; g ~ Grow2  17038+652" 166,77 + 6.48" 18185+ 7.96" 170.64 + 12.18'
Group3 19529+ 8.96™® 190.88 + 9.35" 212.15+ 10.90® 206.30 + 9.87"

"Differed significantly as compared with cupping blood (p < 0.05). ® Differed significantly with respect to group 1 (p < 0.05). 1
Differed significantly in regard to group 3 (p < 0.05).
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TABLE 3: Thelevelsof oxidativedamage biomarkersin peripheral and cupping bloodsat fir & and second sampling.

first sampling

second sampling

enayme peripheral cupping peripheral cupping
group 1 37.20+2.37 39.83+2.48 32.92+2.92 35.76 + 2.86
?ﬂzﬁl o) group 2 32.66+ 1.71*T 35.66+1.71" 30.07 + 1.94™" 32.42+2.17"
group 3 22.23+1.52" 24.70+ 1.66" 19.30+1.82°® 22.46+1.98"
group 1 57.45+2.35 60.12 + 2.45 46.30+2.98" 49.69 + 3.40
(F;%% Img.pro) group 2 52.88 + 1.70:“\ 56.38 + 1.66" 4450 + 1.81:'” 46.57 +2.03"
group 3 42.88+1.68"" 4452 +1.69" 32.69+1.93™® 34.92 +1.99"
group 1 7.75+0.10" 7.94+0.12 7.59+0.11" 7.90+0.17
?r'lg';ﬁrfg_pro) gop2 847018 8.56 + 0.20 8.34+0.21" 8.77+0.22
group 3 8.26+0.25 8.54+0.27 8.01+0.28 8.18+0.33

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

Differed significantly in regard to group 3 (p < 0.05).

TABLE 4: Thelevelsof vitamin C and E activitiesin peripheral and cupping bloodsat fir st and second sampling.

L first sampling second sampling
vitamin - - - :
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 42.74+0.75 4392+ 1.41 4510+ 1.99 4470+ 1.41
group 3 43.40+1.38 4474 +1.13 46.16 + 0.99 42.76 + 1.47
o group 1 70.94+£1.12 71.74+£2.19 72.74+3.84 71.30+1.45
‘(’r'rt]zrgf lEO.z) group2  70.44+ 1.46 72.76+2.31 7112+2.14 7572+ 1.04
group 3 71.40+2.74 71.78 +£3.65 71.10+3.51 69.26 + 2.67

second sampling, thelevesof MDA and RCD fdl down
insignificantly from group 1 to 2 and decreased signifi-
cantly from group 2to 3in both cupping and periphera
blood. However, theleve of 8-OHAG devated signifi-
cantly from group 1 to 2 and decreased insignificantly
from group 2to 3 asevaluated in peripherd or cupping
blood whether infirst or second sampling. Inboth kinds
of blood, significantly higher level s of thesethreein-
dexeswerefound in cupping blood ascompared with
peripherd blood.

Vitamin C and E activitiesin peripheral and cup-
ping blood samples at first and second samplingsare
presented in TABLE 4. In both kind of blood, wefound
no tangibledifferencesinvitamin C and E activitiesat
first and/or second sampling.

DISCUSSION

Interest in complementary and dternaivemedicine
(CAM) hasrecently grown in many countriesaround
theWorld®4. Today, wet cupping, asaCAM method,
isused mainly inAsiafor avariety of illnesses®!. On

other hand, sporting isan important component of a
hedthy lifestyleandisrecommended by cliniciansand
scientists*!, Many peopletry it toimprovethebody’s
strength and recovery fromfatigue.

Severa studies documented the effect of sporting
onantioxidant enzymeactivities. Most of them reported
theincreasein antioxidant capacitiesasaresult of ex-
haustive exerciseor exercisewith moderateintensityt”
%I, Ontheother hand, sporting increases oxygen con-
sumption, of which 2% may be converted to ROS 3
41, Thegenerated ROS during exercisemay influence
the redox-regulated processes by which the adaptive
responsesto exercise occur®, In addition ROS may
activate redox sensitive NF-kB signaling and increase
geneexpression of antioxidant enzymes*-“2., In agree-
ment with these documents, our finding showed signifi-
cant increasein antioxidant enzyme activitiesin both
peripheral and cupping bloods of professiona athletes
with respect to non-athl etesat first sampling. After then,
theactivitiesof theseenzymesincreased remarkable at
second samplingin both periphera and cupping bloods
indl studied groups.
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Itisour convictionthat wet cuppingisacausative
factor for expression of antioxidant enzymeswithinthe
period timebetween first and second sampling, leading
to elevationin antioxidant enzymeactivities. In addi-
tion, thisprocess may promote the observed effect of
gporting on our studied enzyme activities. Accordingly,
wefoundincreasing effect of sporting ontheseenzymes
at second sampling in both peripheral and cupping
bloodswith respect to the samekind of blood collected
at first sampling.

Vitamin E may bethelast line of defense against
membrane phospholipids peroxidation’*>%, Themain
function of vitamin E is protector of the polyunsatu-
rated fatty acidsof cell membranesagainst freeradica
damage“d. Also Vitamin Cisone of themost impor-
tant biomolecul es, which acts as antioxidant and radi-
ca scavenger. Theantioxidant behavior of vitaminCis
duetoitsability to terminate theradical chain reac-
tiong*. In this study, we found no significant differ-
ences between studied groups asthey were eva uated
for vitamin E and/or C. It can bereferred to effective
roleof enzymatic defenseactivity inneutraizing ROS.
DNA can undergo rapid repair and it is better pro-
tected against oxidative damagée“. Our resultsreveded
that 8-OHdG concentration, asabiomarker of DNA
damage, increased in amateur athletes and decreased
inprofessiona athleteswith respect to non-athletesand
amateur athletes, respectively. Thisisinagreement with
other studies® 8 and may be dueto activation of DNA
repair sysemsin professona athletes. Regular training
protectsDNA againgt exercise-induced damage, prob-
ably via adaptive responses such as upregul ation of
cellular proteolytic enzymesand repairing systems“l,
In addition we found that 8-OHdG amount in second
sampling waslower inrespect tofirst sampling, and this
declinein professional athleteswas moreremarkable
ascompared with non-athletes. Thus, wet cupping aug-
ments exercise-induced adaptive responsesto oxida
tivestress.

MDA isthemost sengtivebiomarkersof oxidative
stress*¥, Jennifer M. Sacheck et d. showed that MDA
increased immediately post exerciseand returned to
basdlinelevels6 hour after exercisg®”. But Richard J.
Bloomer et al. indicated that MDA level islower in
trained individuasinregard to untrainedindividua S
Our data, also, indicated decreased MDA in athletes

with respect to non-athletes and in second sampling
waslower thanfirst sampling.

RCD isthemost used biomarker for determination
of oxidative damage of proteing“®. Some studies sug-
gested increasein RCD with exercise-induced oxida
tive stresg*" 49, We found lower RCD in athletesin
regard to non-athletesin agreement with Richard J.
Bloomer’s study!*, and this decrease was more re-
markablein second sampling. Exercisemay increase
the activity of proteasome complex, whichisrespon-
siblefor degradation of modified and damaged pro-
teing“> % [tislikely that wet cupping act asprocedure
toincrease activity of these complexes.

In conclusion thisstudy suggeststhat sporting ac-
tivity together with wet cupping induces adaptivere-
sponsesin antioxidant and repair systems. The effects
of thesemethodsincreasethe protection against ROS
and decrease the accumulation of oxidative damage
biomarkers. Our study suggeststhat wet cupping to-
gether with sporting is more effective on antioxidant
defense asthey were considered done.
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