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Summary  Cardiovascular  diseases  are  among  the  main  cause  of  deaths  in  developing  coun-
tries. This  study  aims  to  investigate  the  effect  of  circuit-resistance  training  with  saffron
supplementation  on  some  cardiovascular  risk  factors  in  young  untrained  men.  Twenty-three
Saffron  supplements;
Lactate
dehydrogenase
;Creatine  kinase

healthy  untrained  men  participated  in  a  randomized  controlled,  double  blind  study  and  were
divided in  two  groups:  placebo—training  (PT,  n  =  11)  and  saffron  stigma  (sargoal)—training  (ST,
n =  12)  groups.  Participants  were  trained  in  a  circuit-resistance  training  program  (12  stations,
30 second/station)  for  5  days/week  for  the  duration  of  2  weeks.  The  ST  group  received
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supplement  in  form  of  capsules  (250  mg)  twice  per  day  (morning  and  immediately  after  each
training session)  while  the  PT  group  received  water.  Blood  samples  were  taken  48  hours  before
and after  the  last  training  session  to  determine  creatine  kinase  (CK),  CK-MB,  and  lactate  dehy-
drogenase (LDH)  concentrations.  Statistical  analysis  showed  that  there  were  no  significant
differences  in  cardiovascular  risk  factor  (P  >  0.05)  except  for  plasma  levels  of  LDH  (P  =  0.025)
between  the  two  groups.  In  conclusion,  the  results  of  the  present  study  indicated  that  the
2 weeks  circuit-resistance  program  was  able  to  induce  significant  changes  in  measurement
variables and  supplementation  by  saffron  somewhat  reinforced  the  effect  of  circuit-resistance
training  program.
©  2018  Elsevier  Masson  SAS.  All  rights  reserved.
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Résumé  Les  maladies  cardiovasculaires  sont  parmi  les  principales  causes  de  décès  dans  les
pays en  développement.  Ce  travail  vise  à  étudier  les  effets  de  l’entraînement  en  muscula-
tion sous  forme  de  circuit  (CRT)  combiné  à  la  supplémentation  en  safran  sur  certains  facteurs
de risque  cardiovasculaires  chez  les  jeunes  hommes  non  entraînés.  Essai  contrôlé  randomisé
et en  double  aveugle.  Au  total,  vingt-trois  hommes  non  entraînés  en  bonne  santé  ont  par-
ticipé à  cette  étude  et  ont  été  divisés  en  deux  groupes  différents  :  un  groupe  entraîné  et
consommant  de  l’eau  (PT,  n  =  11)  et  un  autre  groupe  entraîné  et  consommant  du  safran  (ST,
n =  12).  Les  participants  ont  suivi  le  programme  de  CRT  (12  stations,  30  secondes/station,
5 jours/semaine,  pendant  2  semaines)  et  ont  reçu  un  supplément  sous  forme  de  capsule  (250  mg)
deux fois  par  jour  (matin  et  immédiatement  après  chaque  séance  d’entraînement).  Des  échan-
tillons sanguins  ont  été  prélevés  48  heures  avant  et  après  la  dernière  séance  d’entraînement
pour déterminer  les  concentrations  en  créatine  kinase  (CK),  CK-MB  et  lactate  déshydrogénase
(LDH). L’analyse  statistique  a  montré  qu’il  n’y  avait  pas  de  différences  significatives  entre  les
deux groupes  concernant  les  facteurs  de  risque  cardiovasculaire  (p  >  0,05),  sauf  pour  la  LDH
(p =  0,025).  En  conclusion,  les  résultats  de  la  présente  étude  indiquent  que  seulement  deux
semaines  d’entraînement  sous  forme  de  CRT  sont  capables  d’induire  des  variations  significatives
concernant  les  concentrations  plasmatiques  de  CK,  CK-MB  et  de  LDH.  Les  résultats  suggèrent
aussi que  la  supplémentation  en  safran  a,  en  quelque  sorte,  renforcé  l’effet  du  programme
d’entraînement.
© 2018  Elsevier  Masson  SAS.  Tous  droits  réservés.
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. Introduction

ardiovascular  diseases  are  among  the  main  cause  of  deaths
n  developing  countries  [1].  Cardiovascular  diseases  such  as
yocardial  infraction  are  as  a  result  of  heart  and  blood  ves-

els  dysfunction  and  it  is  mostly  diagnosed  with  proprietary
nzymes  such  as  lactate  dehydrogenase  (LDH),  creatinek-
nase  (CK),  and  its  isoenzyme  CK-MB  [2].  Changes  in  these
erum  enzymes  have  been  assumed  as  an  indicator  to  iden-
ify  the  tissue  and  cell  dysfunction  [3,4].  CK-MB  isoenzyme
s  one  of  the  the  most  valid  clinical  indicator  of  heart
ells  damages  [3—5].  Studies  have  shown  that  diagnosis  of
yocardial  infarction  and  damages  by  CK-MB  serum  level  as

 golden  indicator  [3—6].
In  order  to  accurately  assess  myocardial  damage,  previ-

us  studies  cited  CK-MB/CK  serum  higher  than  3—5%  as  a  sign
f  CK-MB  leakage  from  myocardial  cells  into  bloodstream,
nd  over  20%  as  a  risk  to  damage  myocardial  cells  [3—6].
Physical  activity  reduces  the  risk  of  heart  disease.  It  is
ell  known  that  regular  exercise  prevents  the  risk  of  chronic
iseases  such  as  cardiovascular  diseases,  diabetes,  cancer,
ypertension,  obesity,  depression,  osteoporosis  premature

d
[
t

eath,  and  heart  failure  [2,6,7]. While,  most  studies  have
ocused  on  the  impact  of  physical  activity  and  exercise  on
he  mentioned  enzymes,  few  have  addressed  the  effect
f  exercise  combined  with  a  healthy  diet/supplement  with
ntioxidant  properties  on  CK-MB  or  CK-MB/CK  [2—4,6,7].

For  example,  Yu  et  al.  [8]  observed  a  significant  increase
n  serum  CK  levels  in  response  to  creatine  supplementation
ombined  with  two  weeks  of  resistance  exercise  in  ath-
etes  [8].  However,  Rawsonet  et  al.  [9]  found  no  significant
hanges  in  blood  enzymes  activity  in  response  to  daily  con-
umption  of  20  grams  of  creatine  supplementation  for  five
ays  followed  by  an  acute  bicycle  ergometer  exercise  in
oung  males.  [9].  In  another  study  it  was  concluded  that  sup-
lement  consumption  prevented  muscle  weakness  in  older
dults  [10].

In  recent  years,  consumption  of  medicinal  plants  has
een  suggested  for  athletes  and  those  who  engaged  in  dif-
erent  types  of  physical  activity.  Therefore,  researchers
ecently  have  turned  to  experiment  natural  supplements

ue  to  their  multiple  properties  and  lack  of  side  effects
1,11].  Saffron  has  antioxidant  properties  that  increase  glu-
athione  levels  and  helps  prevent  lipid  oxidation  [11].  The
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Table  1  Descriptive  characteristics  of  subjects.

Group  ST  PT

Age  (years)  21.50  ±  1.93  21.91  ±  2.34
Height  (cm)  175.92  ±  5.31  178.18  ±  4.75
Weight  (kg)  67.42  ±  8.46  69.91  ±  9.40
BMI (kg/m2)  21.75  ±  1.96  22.00  ±  2.96

Table  2  The  main  components  of  the  saffron  stigma  eval-
uated by  GC-MS  analysis.

Saffron  stigma

42.15%  Safrenal
36.16% Octadecanoeic
9.9% Polyphenol
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Data are represented as mean + SD. Placebo plus training: PT;
Saffron plus training: ST; Body mass index: BMI.

result  of  another  study  on  saffron  showed  that  consumption
of  200  and  400  mg  saffron  per  week  lead  to  a  significant
increase  in  creatinine,  blood  urea  and  sodium  [12].  On  the
other  hand,  the  effect  of  saffron  on  damaged  tissues  has
not  been  studied  up  to  this  date.  Therefore,  the  goal  of
this  investigation  was  to  study  the  effect  of  circuit  resis-
tance  training  along  with  saffron  supplementation  on  some
cardiovascular  risk  indices  in  inactive  men  was  studied.

2. Materials and methods

2.1.  Subjects  and  anthropometrical  measurements

The  present  study  has  a  functional  and  quasi-experimental
design.  Twenty-three  young  male  volunteers  from  Univer-
sity  of  Mazandaran  participated  in  this  study.  Before  the
implementation  of  the  study,  all  the  steps  and  procedures
were  explained  to  the  participants  and  after  obtaining  full
knowledge  from  protocols  and  completing  a  medical  ques-
tionnaire,  a  written  informed  consent  was  obtained.  The
inclusion  criteria  included:  non-addiction  to  drugs  and  alco-
hol,  lack  of  regular  exercise  for  at  least  6  months,  no  history
of  renal,  hepatic,  cardiovascular  diseases  and  diabetes,  and
no  injury  or  physical  problem  of  any  kind.  Participants  were
matched  based  on  weight,  height  and  body  mass  index  (BMI)
(Table  1)  and  randomly  divided  into  two  groups  by  a  per-
son  independent  of  the  trial  with  group  allocation  provided
in  sequentially  numbered  sealed  envelopes.  The  two  groups
consisted  of:  1)  placebo  plus  training  (PT,  n  =  11)  and  saffron
supplement  plus  training  (ST,  n  =  12).

2.2.  Experimental  and  exercise  protocol

Participants  were  familiarized  with  the  gym  and  equip-
ment  and  received  instruction  in  proper  lifting  technique
for  the  prescribed  exercises  during  the  first  week.  Fol-
lowing  the  familiarization  week  one  repetition  maximum
(1-RM)  of  the  prescribed  movements  was  determined  using
the  Brzycki  equation  (Brzycki,  1993)  [13]:  (displaced  weight
(kg)/1.0278)-  number  of  repetition  up  to  failure  ×  0.0278).

After  measuring  1-RM,  all  subjects  performed  two  sets  of
12  station  including;  squat,  chest  press,  leg  press,  standing
military  press,  knee  extension,  seated  cable  rowing,  knee
curl,  biceps  curl,  standing  calf  raise,  triceps  press,  back
extension,  and  abdominal  crunch  at  the  intensity  of  40%  of

1-RM  for  30  second  in  a  station  with  3  min  rest  between  each
set,  over  2  weeks  (5  sessions  per  week)  [1].  Each  exercise
session  started  with  10  min  warm-up  and  cool-down.

•

8.56% Linoleic  acid

.3.  Preparing  and  consuming  of  saffron
upplement

affron  leaves  were  collected  in  December,  around  the  gar-
ens  of  Beydokht  of  Mashhad,  East  of  Iran,  and  dried  in  the
hade  for  10  days.  Saffron  leaves  were  further  dried  in  an
ven  for  48  hours  at  a  temperature  of  32 ◦C  and  powdered.

The  isolation  of  the  volatile  compounds  was  performed  in
n  ultrasound  water  bath  Sonorex  (Berlin,  Germany)  Super
K  255H  type  (300  9  150  9  150  mm  internal  dimensions),  at
he  fixed  frequency  of  35  kHz  The  temperature  of  the  son-
cated  water  bath  was  25 ◦C.  The  sample  flask  was  charged
ith  5  g  of  saffron.  The  solvent  system  extractant  was  50  mL
f  diethyl  ether.  Each  saffron  sample  was  sonicated  two
imes  for  15  min  (two  fractions  per  saffron  sample).  For  each
onication  a  new  volume  of  the  solvent  extractant  was  added
n  the  sample  flask.  After  the  end  of  each  sonication  the
hole  organic  extract  (100  mL)  was  collected.  The  whole
rganic  extract  was  concentrated  to  1/3  using  a  rotary  evap-
rator  type  Heidolph  Laborota  4000  Efficient  (Schwabach,
ermany).  The  temperature  of  the  water  bath  was  20 ◦C.
he  organic  extract  was  placed  into  a  volumetric  cylinder
nd  it  was  further  concentrated  by  a  gentle  flow  of  nitro-
en  up  to  a  5  mL  volume  and  a  minor  quantity  of  anhydrous
agnesium  sulphate  was  added  (Anastasaki  et  al.,  2009)  [14]

Table  2).
The  subjects  consumed  500  mg  capsule  of  the  saffron

tigma  (ST)  or  placebo  (water  Hoffmann)  in  two  phases
250  mg  after  breakfast  and  250  mg  immediately  after  the
xercise,  with  100  ml  of  water)  per  day  (2003).  Capsules
ere  made  in  biochemistry  laboratory  of  university  of
azandaran.

.4.  Dietary  habits  control

ll  participants  were  resided  in  Navab  dormitory  and  ate  the
ame  foods.  They  were  asked  to  have  their  normal  nutri-
ion  habits  during  the  experiment  and  to  eat  the  same  food
or  pretest  and  posttest  two  days  before  blood  sampling
rocess.  Subjects  were  also  asked  to  complete  a  two-day
ood  diaries  prior  to  both  the  baseline  and  endpoint  blood
ampling.  The  amount  of  nutrients  consumed  was  calcu-
ated  using  the  method  described  by  McCance,  (2002)  [15]
Table  3).

Participants  were  requested  to  comply  with  the  following
onditions  prior  to  each  blood  sample:
 avoid  use  of  non-prescription  medications  and  supple-
ments;
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Table  3  Food  intake  for  2  days  before  the  pretest  and  posttest  blood  sampling  in  two  groups.

ST  PT

Pretraining  Posttraining  Pretraining  Posttraining

Total  (kcal/day)  2225  ±  190  2396  ±  103  2203  ±  157  2287  ±  98
Total protein  (g/day)  111  ±  16  112  ±  17  112  ±  14  110  ±  18
Protein (g/kg  BW/day)  1.05  ±  0.45  1.2  ±  0.4  1.1  ±  0.4  1.0  ±  0.3
Total protein  (%  energy) 18.3  ±  4.1 19.6  ±  3.5  18.4  ±  4.2  19.7  ±  4.9
Total CHO  (g/day) 295  ±  19 304  ±  23 285  ±  20  289  ±  25
Total CHO  (%  energy) 48.5  ±  6.9 50.8  ±  7.1 47.4  ±  7.2 50.5  ±  7.0
Total fat  (g/day) 81.5  ±  21 77.3  ±  27 83.5  ±  23 78  ±  26
Total fat  (%  energy)  31.9  ±  7.6  28.8  ±  6.9  32.5  ±  6.9  29  ±  6.4
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Data are represented as mean + SD. Placebo plus training: PT; Saf

 avoid  any  strenuous  exercise  other  than  the  exercise  pre-
scribed  as  part  of  the  study  for  at  least  72  h  before  the
test;

 avoid  coffee,  dark  tea,  bananas,  cereal  and  heavy  or
greasy  foods  at  least  24  h  before  the  test,  and  4)  match
their  diet  in  the  48  hours  prior  to  each  blood  sample.

.5.  Laboratory  measurements

asting  blood  samples  were  collected  from  the  antecu-
ital  vein  of  the  participants  in  the  morning  at  10:00  am
o  12  noon  in  two  separate  phases:  48  hours  before  and
8  hours  after  the  last  exercise  session.  Blood  samples  were
entrifuged  at  3000  rpm  for  10  minutes  The  plasma  was  iso-
ated  and  used  for  analysis  of  LDH  through  photometric
ethod  (DGKC)  using  Pars  Azmoonquantitative  diagnostic

its  test  (Tehran,  Iran)  with  a  coefficient  of  variation  and
ensitivity  of  1.2%  and  5%  international  unit  per  literfor  the-
easurement  method.  Similarly,  plasma  and  CK-MB  were

sed  through  the  same  instrumentwith  a  coefficient  of  vari-
tion  and  sensitivity  of  70%  and  1  international  units  per
iter.

.6.  Statistical  analysis

he  results  were  analyzed  using  SPSS  version  20  at  the  signi-
cat  level  of  P  <  0.05.  After  confirming  normal  distribution  of
ata  using  Kolmogorov-Smirnov  test,  results  of  the  study  and
evene’s  test  showed  normal  distribution  of  data  and  homo-
eneity  of  variances  (P  >  0.05).  Repeated  measures  ANOVA
as  used  to  compare  the  two  groups  and  paired-samples

-test  was  used  to  determine  intragroup  changes.

. Results

esults  showed  that  in  ST  group  LDH  decreased  significantly
n  comparison  to  that  of  PT  (P  =  0.025).  Intragroup  analysis
howed  a  significant  reduction  after  training  period  in  ST
roup  (P  =  0.005).  There  was  no  significant  difference  in  PT

roup  (P  >  005)  (Fig.  1A).

No significant  changes  were  observed  concerning  the
lasma  levels  of  total  CK  between  ST  and  PT  groups
P  =  0.734).  But  analysis  of  intra-group  changes  showed

s
T
p

lus training: ST; Carbohydrate: CHO.

ignificant  decrease  in  PT  (P  <  0.001)  and  ST  (P  =  0.002)
roups  (Fig.  1B).

Changes  of  plasma  levels  of  CK-MB  (P  =  0.623)  were  not
ignificant  between  the  two  groups.  But  intra-group  analy-
is  showed  a  significant  decrease  between  the  data  before
nd  after  exercise  in  PT  (P  =  0.003)  and  ST  (P  <  0.001)  groups
Fig.  1  C).

The  results  showed  no  significant  differences  in  CK-
B/CK  between  the  two  groups  (P  =  0.343),  But  in  the

ntra-group,  CK-MB/CK  significantly  dropped  in  PT  group
Fig.  1D,  P  =  0.018).

. Discussion

educing  muscle  damage  and  improving  muscle  performance
s  the  most  important  objective  of  exercise  training  that  is
lso  affected  by  food  and  nutrition.  The  results  of  this  study
howed  that  short  term  circuit  resistance  training  with  or
ithout  saffron  supplement  reduces  muscle  damage  indices

n  the  young  untrained  subjects.  Also,  these  data  revealed
hat  consumption  of  saffron  with  exercise  training  is  more
ffective  to  reduce  muscle  damage  markers  such  as  LDH
Fig.  1A).

The  exact  mechanism  of  these  changes  is  unclear.  But  it
ay  be  related  to  antioxidant  properties  of  saffron.  Studies

ave  shown  that  dried  stigma  of  the  saffron  plants  are  rich
n  carotenes  crocin,  crocetin  and  safranal.  Flavonoids  in  saf-
ron  are  able  to  neutralize  free  radicals,  particularly  super
xidase  [11,12,16].  Also,  the  same  scientists  suggested  that
he  effect  of  analgesic  and  anti-inflammatory  properties  of
affron  extract  compared  to  conventional  anti-inflammatory
ain  relieving  medications  have  been  approved  in  laboratory
ice  [11]. Thus,  in  this  study  it  is  possible  that  the  existence

f  antioxidants  in  saffron  inhibited  accumulation  of  free  rad-
cal  during  exercise,  and  eventually  led  to  more  reduction
n  LDH  levels  in  plasma  in  comparison  with  exercise  train-
ng  alone.  Previously,  it  was  observed  that  using  antioxidant
upplementation  with  exercise  can  delay  oxidative  damage
n  the  blood  and  skeletal  muscle,  which  is  caused  by  exercise
nd  thereby,  reduces  of  oxidative  stress  [14].
The  antioxidant  compounds  in  saffron  includes  crocin,
afranal,  carotenoids,  flavonoids,  crocin  and  crocetin  [10].
hese  antioxidant  coumpounds  of  saffron  may  prevent  lipid
eroxidation  of  the  cell  wall  and  increase  the  antioxidant
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Figure  1  Differences  between  groups  (PT  and  ST)  and  within  

difference between  before  and  after  training  (P  <  0.05).  $:  Sign

capacity  of  the  body  [17].  Therefore,  positive  properties  of
saffron  may  be  attributed  to  its  antioxidant  effects.

Possible  mechanism  of  saffron  in  reducing  the  levels  of
these  enzymes,  probably  decreases  membrane  lipid  peroxi-
dation,  and  reduces  damage  to  phospholipids  membrane  of
muscle  cells  perhaps  by  eliminating  free  bases  and  increas-
ing  the  body’s  antioxidant  capacityT  therefore,  it  prevents
the  leakage  and  penetration  of  these  intracellular  enzymes
into  the  cell  [18,19].

In  line  with  current  study,  previous  studies  have  sug-
gested  that  consumption  of  saffron  during  resistance
exercise  reduces  fibrinogen  and  viscosity  and  showed  the
reduction  of  these  indices  can  be  associated  to  the  reduc-
tion  in  CK  and  LDH  [1].  In  consistent  with  this  findings,
studies  have  shown  that  exercise-induced  oxidative  stress
and  acute  inflammatory  phase  response  that  causes  tissue
damage  can  be  reduced  by  antioxidant  supplementations
[11,12,20].  By  destructing  the  cell  lipid  membrane,  lipid
peroxidation  increases  the  leakage  of  CK  and  LDH  from  the
cells  [11,12,20].

Preventive  effects  of  antioxidants  such  as  vitamin  E  and
C  [21]  have  not  been  able  to  prevent  markers  of  mus-
cle  damage  similar  to  the  current  study.  Thus,  it  is  likely
that  saffron  has  other  bioactive  component  that  may  affect
plasma  memberane  to  reduce  muscle  damage.  Therefore,

further  investigation  on  different  coumpouds  showed  that
saffron  is  pure  of  unsaturated  fatty  acids  such  as  linoleic  and
octadecanoic.  These  fatty  acids  are  involved  in  cell  mem-
brane  structure  and  by  strengthening  against  the  created

t
o
c
b

p  in  plasma  levels  of  LDH,  CK,  CK-MB,  CK-MB/CK.  *:  Significant
t  differences  between  groups  (P  <  0.05).

tress,  cardiovascular  diseases  such  as  atherosclerosis  and
eart  attack  is  reduced  [21].  Thus,  it  is  possible  that  saf-
ron  through  reinforcement  of  plasma  memberane  prevents
xercise-induced  cell  damage.  One  limitation  of  this  study
as  the  examination  of  cell  memberane  changes  during
xercise  training,  which  needed  muscle  biopsy.  Therefore
urther  investigation  is  needed.

Resistance  training  reduces  cardiovascular  risk  indices
uch  as  CK  and  CK-MB.  In  line  with  results  from  this  study,
nother  study  has  shown  that  resistance  exercise  increases
he  antioxidant  enzymes  (glutathione  and  Total  antioxidant
apacity)  thereby,  reduces  free  radicals  and  prevents  dam-
ge  occurring  to  the  cell  wall  and  an  increase  in  CK  [22].
uscle  damage  increases  due  to  stress,  stiffness  of  arter-

es  and  atherosclerosis  and  these  enzymes  appear  at  the
lasma  level.  Reduction  in  levels  of  these  enzymes  can  have

 variety  of  reason  including  reduces  levels  of  fibrinogen  and
iscosity  caused  by  a  period  of  circuit  resistance  training,
hich  reduce  stress  in  vessels  and  prevent  an  increase  in  lev-
ls  of  the  enzymes  [1]. Other  reasons  may  include:  increase
evels  of  HDL,  reduces  levels  of  LDL,  VLDL,  triglycerides  and
holesterol  [23],  decreases  level  of  some  hematological  and
heological  factors  after  a  period  of  training  [23,24].

In  the  present  study  the  subjects  were  inactive.  In  a
tudy  by  Brancaccio  et  al.  it  was  observed  that  less  reduc-

ion  in  levels  of  serum  enzymes  after  physical  exercise  was
bserved  in  athletes  compared  to  non-athletes,  slow-twitch
ompared  to  fast-twitch  fibers,  white  people  compared  to
lack  people,  and  the  elderly  compared  to  the  young  [4].



e

B
t
s
s
t
t
a
R
e

s
h
u
s
s
o

5

T
c
f
m
r
c
c

6

C
c
i

t

r

D

T

A

W
c
t
a

R

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

[

58  

ased  on  previous  studies,  the  level  of  physical  prepara-
ion  is  an  important  factor  in  research  related  to  oxidative
tress  since  physical  preparation  and  doing  regular  exercise
peeds  up  muscle  recovery  capacity  for  the  energy  produc-
ion  by  the  oxidation  processes  [25].  It  has  been  reported
hat  regular  physical  activity  reduces  oxidative  stress  indices
nd  levels  of  antioxidant  enzymes  in  the  muscles  [25,26].
egular  physical  activity  can,  at  least,  prevent  age-related
ndothelial  damage  [25,26].

Even  though  in  this  study  the  period  of  training  was
hort,  but  it  seems  that  short  run  circuit  training  may
ave  improved  cell  plasma  structure  in  untrained  individ-
als.  When  it  was  combined  with  antioxidant  supplements
uch  as  saffron  the  plasma  memberane  structure  was  more
trengthen.  Therefore,  to  understand  the  exact  mechanism
f  these  effects,  future  research  should  be  conducted.

. Conclusion

he  results  from  this  study  showed  that  low  intensity  cir-
uit  resistance  training  represent  an  appropriate  exercise
or  inactive  individuals  for  improving  cardio  and  skeletal
uscle  damages.  Moreover,  saffron  supplementation  may

einforce  the  effect  of  circuit  resistance  training  on  some
ardiovascular  risk  factors.  Further  studies  are  needed  to
larify  the  mechanism  of  these  effects.

. Practical Implications

rocus  Sativus  (saffron)  especially  saffron  stigma  (sargoal)
ould  be  useful  for  athletes  and  non-athletes  who  want  to
mprove  their  anti-inflammatory  capacity.

Circuit  resistance  training  is  a  one  of  training  strategies
o  provide  a  better  condition  for  cardiovascular  functions.

Saffron  supplementations  with  circuit  resistance  training
educe  some  cardiovascular  risk  factors.
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