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Annotation:

Delayed onset muscle soreness
usually occurs after doing a new
unusual physical activity, especially
when, associated with repeated
eccentric contractions and then it
gradually disappears. There is not
an extensive agreement in the case
of treatment method of soreness
signs quick reduction. This research
was carried out with the aim of
investigation caffeine consumption
effect to find a good way in order to
reduce the signs of delayed onset
muscle soreness. In this semi-
experimental with  Double-blind
design, 16 female volleyball player
with an age average of 22.5+2.5in 2
homogeneous 8 subject control and
experimental group were studied. In
this research, the effect of caffeine
existing in coffee in 5 stages
(24h before exercise, 12h before,
immediately before exercise, after
exercise and 12h after it) and 1mg
per 1kg of body weight on amount
of perceived pain and range of
motion of the joint and edema due
to delay onset muscle soreness
because of 50 jumps and lands of
a 1 meter stage was investigated.
The results showed that caffeine
consumption has a meaningful effect
on reduction of all the expressed
signs after eccentric contractions.
So it is recommended that physio
thrapysts, doctors and athletes use
this method to reduce delayed onset
muscle soreness consequences
after the injury.
Keywords:
delay onset muscle soreness,
caffeine, edema, pain.

Capa Kapa6anaeudap, Mexppan
HecpsonnecaH, Hacep Bexnoop, Coxpab
Mxanexrup. BnusaHue kocdenHa Ha Bennyu-
Hy GOMne3HeHHbIX OLWYLEeHUA B MbILAX U
AvanasoH [ABWXEHUM nocne Kpenatypbl.
Bonu B Mblwuax (kpenatypa) obbl4HO npounc-
XOOAT Nocre BbINONMHEHUA HOBOW HEOObIYHOM
dur3nyeckon [eaTenbHoCcTU, 0cobeHHo, Kor-
[a OHa cBsi3aHa C MOBTOPHbLIMW 3KCLIEHTPUY-
HbIMW HarpsbkeHUsIMU, XOTS B AarnbHeunLem
OOMNe3HeHOCTb MOCTENEHHO YMEHbLUAEeTCS.
Ha cerogHsi He cyluecTByeT eAMHOT0 MHEHUs
OTHOCUTENbHO MeToaa NedveHuss BonesHeH-
HOrO COCTOSIHUSI U MPU3HAKOB ObICTPOro BOC-
cTaHoBreHus. 3TO uccredoBaHWe OCYLLECT-
BMANOCH C Lenbio nsydeHns appeKTMBHOCTH
noTpebneHns kodenHa 1 Noncka BO3MOXHbIX
nyTen yMeHbLIeHUs 6one3HeHHbIX OLLyLLEHWI
B MbllUUax. B aTom akcnepumeHTe npuHuma-
nv ydactme 16 BonembonucTok B Bo3pacte
22.5+2.5, pacnpeneneHHble Ha 2 0gHOPOAHble
rpynnbl. B aToM nccnegosaHum agpekT oT Ko-
denHa B Kode usyyarncsi B 5 atanos: 3a 24 u
12 yacoB 0o TPEHMPOBKY, Cpasy nepes TPeHU-
POBKOW 1 cpa3y nocrne TPEHUPOBKU 1 Yepes 12
YacoB nocne Hee. [losnposka 13 pacyeta 1 mr
Ha 1 kr Beca Tena c uenbto otganeHus 6ones-
HEHHbIX oLyLleHui nocre 50 COCKOKOB C Bbl-
cotbl 1 M. Pesynbratel nokasanum, 4to notpe-
6neHve koderMHa UMeeT 3Ha4YMMOe BIUSIHWE
Ha CoKpaLlEeHNE BCEX BblPaXXEHHbIX MPU3HAKOB
OONe3HeHHOCTW Mocne 3IKCLEHTPUYHBIX CO-
KpaweHuii. Takum obpasom, pekomeHayeTtcs
u3noTepanesTam, BpayaMm U CrOpPTCMEHaMm
MCMONb30BaTh 3TOT METOA, YTOObl YMEHbLLUTL
oTaaneHHble MocneacTBus HacTynneHus 6o-
NE3HEHHOCTY MbILLL, NMOCe BO3MOXHbIX Terne-
CHbIX MOBPEXAEHUN.

Kperamypa, KogheuH, omek, 6oslb.

Capa Kapa6anaeidap, Mexpaan
HecbsonnecaH, Hacep Bexnoop, Co-
xpab xanexrup. BnnuB kodeiHy Ha
BeNIMYMHY XBOpPOONUBMX BigvyTTiB B
M'A3ax i Aiana3oH pyxiB nicns Kpenarty-
pu. boni B M'si3ax (kpenatypa) 3a3Buyan
BinbyBaloTbCA MiCNsi BUMKOHaHHS HOBOI
He3BMYaNHOI i3NYHOI AisnbHOCTI, 0Co-
6n1Bo, Konm BoHa NoB'si3aHa 3 NOBTOPHOO
EKCLIEHTPUYHOIO Hanpyrow, xoda Hapani
XBOPOONVBI BiAYYTTH MOCTYNOBO 3MEHLLY-
€TbCsA. Ha cborogHi He iCHye €AUHOT AyMKN
Lwono Metody nikyBaHHS XBOpOOGMNvBOro
CTaHy i O3HaK LUBMAKOrO BigHOBMNEHHS. Lle
OOCNIOXEeHHA 3aicHIoBanocs 3 MeTok
BMBYEHHS] €(PEeKTUBHOCTI CMOXMBAHHSA KO-
eiHy i NoLyKy MOXIMBUX LUMSXIB 3MEH-
LUEHHs1 XBOpOONMBKX BigYyTTiB B M'si3ax.
Y uUbOMy eKcrnepumeHTi Gpanu ydacTtb
16 Bonemnbonictok y BiUi 22.5+2.5, pos-
NOAiNeHi Ha 2 ofgHopigHi rpynnu. Y LboMy
pocnigxeHHi edekT Big KodeiHy B Kasi
BMBYaBcA B 5 eTanis: 3a 24 i 12 roguH Ao
TpeHyBaHHS, Bigpa3y nepes TpeHyBaHHAM
i Bigpasy nicns TpeHyBaHHS i yepes 12 ro-
AVH nicnst Heoro. [Jo3yBaHHS 3 po3paxyH-
Ky 1 minirpam Ha 1 kr Baru Tina 3 MeTol
BigJaneHHs XBopobnvBMX BigYyTTIB Mic-
ns 50 sickokiB 3 BMcoTM 1 M. Pesynbratn
nokasanu, Lo CNoXuBaHHA KodelHy mae
3HaAYyLLMIA BMSIMB Ha CKOPOYEHHS BCIX BU-
paXXeHUX 03HaK XBOPOGMMBOCTI MiCnsA eKc-
LEHTPUYHUX CKOPOYEHb. TakMM YMHOM,
pekomeHayeTbcs QisioTepaneBTam, fika-
pPsIM | CNTOPTCMEHaM BMKOPUCTOBYBATU Lie
MeToA, Wob 3MeHLIMTK BigaaneHi Hacnia-
KM HacTaHHs XBOPOOGNMBOCTI M'A3iB nicns
MOXIMBWX TiINECHUX YLLKOOKEHb.

Kpenamypa, kogheiH, Habpsik, 6irnb.

Introduction

Muscle soreness and pain are prevalent experiences
that followphysical activities. These experiences come
along withmovement limitation, muscular tension, pain,
swelling, weakness and reduction of operational power
(Abraham, 1997. Cheung, 2003. Cleak, 1992. Gulick,
1996). On the whole, according to the time of occurrence,
muscular soreness can be classified as Delayed Onset
Muscle Soreness (DOMS) and acute muscle soreness.

DOMS appears afew hours to some days after a ses-
sion of active exercise.Most of people, who do new and
hard physical activities, somehow experience DOMS.
Delayed pain starts approximately 8 hours after exercise
and gradually reaches its peak within 24 to 48 hours af-
ter damage (Abraham, 1997). This pain would disappear
within 5 to 7 following days. Pain, soreness, tension, un-
usual sensitivity and muscular weakness are signs of this
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phenomenon (Hongling, 2005. Jones, 1987. Miles, 1994.
Newham, 1993).

There is a variety of opinions explaining why mus-
cular soreness is accompanied by signs such as pain and
obstruction; some experts believe that pain is the result of
theswelling which follows propagation ofproteins, ions,
and extra cellular water in muscular myofibrils. Some also
state that feeling of pain is due to the release of biochemi-
cal materials from damaged cells and incitation of the
chemical receivers (Abraham, 1997. Jones, 1987).

Some researchers believe that muscular soreness is
resulted from swelling reactions in muscles (Wilmore,
1994).

This phenomenon limits performance of athletes and
reduced their proficiencyin later matches. Sometimes the
pain and nervous strain arising from this phenomenon
transfers to the other team members and the coach and
leads to negative psychological influences on their per-
formance. It also may hinder starting and continuance of
a sportive activity and might annihilatethe individual’s



2013

01

tendency for sport therapy during rehabilitation period.
Physicians, sport coaches, physiotherapists and other spe-
cialists of sport medicine are interested in preventing or
reducing the effect of DMOS at the least possible time.
This interest is because of the pain and probably its resul-
tant threatening factors such as reduction of movement
extent, reduction ofpower, aggregation of surplus materi-
als, swelling and increase of enzymes.Effective and help-
ful ways of therapy would increase athlete’s sportive per-
formance and accelerate returnee of nonathletic people to
their normal lives. Different methods have been proposed
to stop or reduce the troubles of this impairment which in-
cludes a broad spectrum of therapeutic ways like different
kinds of thermotherapy, cryotherapy, massage therapy,
electrical stimulation, pharmacotherapy, oxygen therapy,
monotherapy and etc (Gulick, 1996). Prescription of these
techniques depends on a wide variety of reasons.Prevent-
ing the start of impairment syndromesthat includes release
of muscular enzymes in blood, early elision of surpluses
after exercise, reduction of pain and increasing individu-
al’s tolerance of pain, is a basis of the prescriptions.But
so far none of these ways have helped to heal pains of
delayed onset muscle soreness.

Researchershave investigated effects of caffeine on
reducing the pain of muscular damages. Caffeine exists in
Alkaloids such as tea, coffee, chocolate and some drinks
like Cola (Miles, 1994. Lopes, 1983. Van soeren & et al,
1998). Caffeine’s mobility effects on brain and muscles
have been proved; the caffeine in coffee is also sedative
for muscles, improves body’sresistance during hard sport-
ive exercises and heals muscles’fatigue (Graham, 2001.
Gostill, 1978).

Caffeine is effective to reduce pain because of its role
in haltering receivers related to Adenosin in brain (Sta-
nelli 2007).

Adenosin is a molecule which is produced in brain and
when it level is increased to the needed point, it joins to
the Adenosinreceivers of the brain. This connection leads
to fatigue, pain and sleepiness. It also can cause widening
of brain’s blood veins and consequent increase of oxygen
transition to brain cells in time of sleep.The more Adenos-
inconnection to brain Adenosinreceivers, the more fatigue,
pain, and sleepiness is felt by the individual(Daniels, 1998.
Kalmar, 1999. Myers, 1997).Adenosinis also secreted in
quick reaction to injury and activates pain receivers in
body cells (Maclentosh, 1987). Increase of free Adenosin
causes vein widening in muscles and increase ofblood
circulation. Through this process, Adenosincauses faster
expunction of pain-producing materials and increased
enzymes during injury (Maugha & et al, 1977). Marida-
kis (2006) studied effects of caffeine on delayed onset
muscle soreness on nine women and proved that caffeine
can help to sedation of delayed pain (Maridakis & et al,
20006). In this research pain was investigated asthe only
sign of delayed soreness. The research also expressednu-
merousnegative impairments for excessive consuming of
caffeine including anxiety, palpitation,blood pressure in-
crease, urine increase, and sleep disorder(Maridakis & et
al, 2006. Edward & et al, 1977).Considering the scanty of
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researches related to the effect of caffeine on delayed on-
set muscle soreness, necessity of such studies isrevealed.
In the only existing research in this field, Maridakisused
caffeine tablet but this research focused on the effects of
coffee’s caffeine on delay onset muscle soreness. Un-
doubtedly people have less negative reaction to coffee use
than drugs.

This research was carried out in five different steps
(including 24 hours before exercise, 12 hours before exer-
cise, immediately before and after exercise and 12 hours
after exercise), which in every step the effect of mg of
caffeine per 1kg of body weight on amount of perceived
pain and range of motion of the knee joint and edema, in
subjects’ prime legs were investigated after delayed onset
muscle soreness.

Methodology:

In this semi-experimental research, 16 female vol-
leyball players were chosen among 37 volunteers and
answered a questionnaire about their individual charac-
teristics and health state.

Tests were conducted in 2 eight-member homoge-
neous groups, called control and experimental groups. The
members of these groups didn’t have any background of
heart-blood and neuro-muscular diseases. They also had
an average age of 22+ 2.5 years old, an average height of
163+ 0.5 cm and an average weight of 53.5+0.8 kg. The
subjects should also have had at least one year of regular
participation in weekly exercises. They were also asked
not to take part in any activity beyond their routine daily
and weekly activities for at least one week before and
24 hours after the test. Moreover, according to the food
list provided by the researcher, the subjects were asked
to avoided foods and drugs containing caffeine and Ano-
dynes.12 hours to 24 hours before the exercise started,
each subjects of experimental group was given a cup of
coffee containing 1 mg of caffeine per 1 kg of their body
weight and subjects of control group were given a cup of
coffee-coloreddrink containing placebo. It is worth men-
tioning that the coffee used in this study contained 73.5
mg caffeine per 100 gr of coffee. Before starting the exer-
cise that was preceded by measuring weight and height of
all subjects, blood samples, all subjects were given theTa-
lag questionnaire of pain perception and according to the
pain on the groin muscles of their prime leg; they drew a
protracted line which was graded from 0 to 24 on the basis
of pain intensity.

The Motion range of subjects’ knee joints were mea-
sured by goniometer in prone situation and to the maxi-
mum degree of painless knee flection and the amount of
swelling increase was measured by a tape measure.

The subjects were asked to have the former drinks im-
mediately before the exercise. After 10 minutes of general
and exclusive warmup, subjects did 50 single jumpsfrom
a platform of 1 meter height at 30 seconds regular inter-
vals. It is necessary to mention thatmuscular soreness of
this methodwas proved by a pilot study 3 weeks before
the test. Immediately and 12 hours after exercise both
groups had the same drinks and after every step, the above
mentioned factors were measured again. Then the subject
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Fig. 1. Comparison of pain changes in caffeine and control groups.
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Fig. 2.Comparison of range of motion changes between caffeine and control groups.
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were asked to go home, do their routine activities, avoid
using any sedative drugs and come back after 24 hours to
do the third step of the test which included measuring the
same parameters like former steps. It should be mentioned
that to increase the stability of test results of every step,
the researchers measured every factor for three times and
made use of their average value.

The resulted data from various tests were presented
in special tables in different steps of researches, and then
statistical analyses were done and research hypotheses
were tested.Variability of dependent variables of two
groups were analyzed in every step for both groups by
ANOVAand Tukey statistical methodsand were compared
with the other group’s variables by T-Student tests. Mean-
while a statistical level of 0.05 was used to investigate the
differences.

Results

As the figures show the cafein consumption has a
meaningful effect on changes after eccentric contractions
(figure 1). Dynamic range changes were also meaningful
between the 2 groups in all of the measurement steps.
(p=0.0001). It means that the caffeine consumption was
able to prevent the further reduction of dynamic range
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(the 15 percent increase in comparison to 117 percent in-
crease of control group) (figure 2). Also the results show
that, 24 hours after caffeine consumption, the average
of surrounding size of thigh muscle of caffeine group
was meaningfully less than control group(p=0.0001). It
means that caffeine was able to prevent the further in-
crease of surrounding size of thigh muscle in the next 24
hours (figure 3).

Discussion

As it was discussed delayed muscle soreness usually
comes after physical activities with new and unusual
movement pattern especially when the exercise involves
repeated external contractions (Cleak, 1992).

In this research caffeine consumption effect on
reduction of delayed soreness impairments was found
to be positive and meaningful. It seems that coffee
consumption causes awareness of brain and the nerves,
prevents the tiredness of muscles and lames the muscles
of lung which makes the aspiration easier and because of
eliminating the tiredness, increases the time period and
amount of the activity, expertise and precision, gives the
body truthless power and also improves muscular pain.
This fact helps the subjects to use their dynamic range
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in a better way and increase their resistance and power.
The mechanism of caffeine performance is to take the
receivers of adnozine in the brain. Adnozine is a molecule
which is produced in the brain and while its surface has
got to its needed amount, connects to adnozine receivers in
the brain. Connection of adnozine molecules to adnozine
receivers causes pain and drowsiness feeling. Connection
of adnozine molecules to adnozine molecules to these
receivers also could make the blood vessels in the brain
to get wide and makes carrying oxygen to the cells of the
brain. The pain and drowsiness feeling has is proportionate
to the number of adnozine molecules connected to the
adnozine receivers in the brain (Gulick, 1996. Lopes & et
al, 1983. Myers & et al, 1997. Maridakis, 2006).

The structure of caffeine molecule is like adnozine
molecule. Because of this similarity, the caffeine molecule
is also able to connect to adnozine receivers in the brain
and because of this connection, caffeine is able to take
the place of adnozine molecule to these receivers and
consequently prevent the connection of adnozine to these
receivers. Another mechanism of caffeine performance is
to prevent the activity of phosphor di straz, which through
this process prevents the destruction the secondary
messenger molecules (camp), so that CAMP will be
able to motivate neurotic cells for a longer time. This
performance of CAMP in motivation of neurotic cells
causes the improvement and increase of brain activity and
consequently muscular activity.

It seems coffee consumption causes the pain decrease
and it may prevent the increase of free ADNOZINE
withdilation of blood vessels and subsequently increase of
perfusion to the muscles causes the better waste disposal
and consequently eliminate pain producers faster so
that the pain of accumulation of metabolic material
because of masculine fibril microscopic injury could
be minimum. Also it seems that CAFEIN because of
its ability of increasing the release of calcium from the
SARCO PLASMIC causes the force and masculine power
improvement.
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CONCLUSION:

Results of this research expressed that consuming 5
mg of caffeine existing in coffee, per 1 kg of body weight,
is effective in decreasing the syndromes of delayed
onset muscle soreness from 24 hours before to 12 hours
after DOMS. So it is suggested that physiotherapists,
physicians, sport specialistsand athlete’s use this method
to minimize DOMS and afterwards to prevent decrease
of routine operational strength and athletes operation.
Also, they can use this method to prevent disappointment
of nonathletic people after muscular soreness arising
from hard damages.Of course, according to the negative
impairments of excessive caffeine consumption on blood
pressure, heart beat and etc, it is better to avoid the
excessive consumption.
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