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ABSTRACT

 Fibromyalgia  syndrome(FMS)  is chronic  state  characterized by generalized   pain  associated  with fatigue, stiffness, altered  sleep, depression, 
anxiety  and  cognitive  dysfunction. It  is  the  most  common  condition  in  women  worldwide  and  causes  pain  all  over  the  body . The  exact cause of  FMS  is  
still  unknown  but  several  theories  thought  to  be  linked  to  abnormal  levels of  certain  chemicals  in  brain ,vitamin  D  deficiency and  oxidative  stress . 
Obesity has been consistently associated with increased risk of FMS. Eighty nine  subjects  between (20-55)years ; (59) patients  with  FMS  were  divided  in to : 
(39)  obese  women with  FMS and (20) non  obese  women  with  FMS . In addition  to  two  controls  group ;(20) obese  control  and  (10) apparently  healthy  
control, age  and  sex  matched  subjects  as  controls.  Five millilitres  of  venous  blood  sample  were  drawn  from  each  women ,centrifuged  to  obtain  serum to  
be  used  for  measuring  the  following  variables :25(OH)vitamin D, total  calcium  and myeloperoxidase. 25(OH)vitamin D and  total  calcium were  significantly  
lower, while  myeloperoxidase  was  significantly  higher  in  FMS  with obesity and non-obesity  . Body  mass   index (BMI)  is  significantly  higher in  FMS  with  
obesity and  non-significant  in  FMS  with  non-obesity. A low  25(OH) vitamin D  level was positively associated  with  low  total  calcium  level in FMS  with  
obesity  and  non-obesity . A high  myeloperoxidase  was  associated  with  low  levels of  25(OH) vitamin D  and  total  calcium  in  FMS  with  obesity . The Lower  
serum  levels  of  25(OH)vitamin  D , serum  total  calcium  and  higher  serum  myeloperoxidase  and  higher  BMI  are  associated  with  FMS  with  obesity. 
Keywords:  Fibromyalgia syndrome, 25(OH) vitamin D, total calcium oxidative stress, myeloperoxidase. 
 
INTRODUCTION 

Fibromyalgia  syndrome  (FMS)  is  chronic  state  

characterized by   generalized  pain  associated  with  

fatigue, stiffness, altered  sleep  , depression , anxiety  and  

cognitive dysfunction(Smith et al., 2011). Fibromyalgia  

syndrome  is  a second  common  rheumatic  disorder , it  

may  to  be affect  2-8%  of  the  general  population 

(Vincent et al., 2013) . 25(OH) vitamin D, total  calcium and  

myeloperoxidase that  believed to have a key position in the 

pathogenesis of FMS. Vitamin D  is  considered  as  a steroid  

hormone  acts  on  the musculoskeletal  system  which  

associated  with  symptoms  linked  to its  deficiency  could  

be  responsible  for widespread  muscle  pain and also  in  

FMS (Altindag et al., 2014). Vitamin D  refer  to  group  of  

fat  soluble  secosteroid ,that  important  for  enhancing   

intestinal   absorption  calcium, magnesum, zinc  and  

phosphate , with  two  majors  biologically  inert  vitamin D2  

(ergocalciferol)  and vitamin  D3 (cholecalciferol). Both  

vitamins  D2  and  D3  obtained  from  diet  and  

supplements ; vitamin  D3  is  also synthesized  in  the  skin  

via  exposure the 7-  dehydrocholesterol  to  the  sun light 

(Holick,  2006, 2007). Vitamin  D  have  a role  in adaptive  

immunity   with  vitamin D  receptor  (VDR) . It′s activating 

enzymes express in both T and B cells. The  presence  of T 
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cells  with  vitamin D  inhibit  the  secretion  of  pro –

inflammatory  Th-1  cytokines  such  as TNF -  α and  1L – 

1(Holló et al., 2012). Calcium is   considered as essential 

mineral elements in the body. It is accounts 2% of body 

weight in adults. About  99%  of   Ca+2   is  present   in  the  

skeleton  and  teeth  and  the  remainder  about  1%  of 

total  body  calcium  is  found  in  the  soft  tissues  and  

body  fluids (Pravina et al., 2013). Calcium play  an  

important  role  in  nerve  transmission , muscle  contraction  

and  relaxation (Ilich and  Kerstetter, 2000). Oxidatvie  

stress  have   an important  role  in  the  pathophsiology  of  

FMS (51). Myeloperoxidase (MPO)  is  a human  peroxidase  

enzyme  and lysosomal  protein  that  stored  in  azurophilic  

granules  of  the neutrophil . Myeloperoxidase  have  

molecular  weight  114  kilo  Dalton (kDa), consists   of  two  

identical  monomers  72  kDa  that  linked  by  disulphide  

bridge , each  monomer  consists  of a light  and   heavy  

chain (Fiedler et al., 2000). Myeloperoxidase  play   a 

crucial  role  in  the  inflammation  and the  oxidative  stress  

at cellular  level (Anatoliotakis et al., 2013). 

MATERIALS AND METHODS 

The  study  was  carried  out  over  6 months  period  from  

September  2014  till  January  2015  at  Medical  City –

Baghdad  Teaching  Hospital - Rheumatolog  and   

Rehabilitation Consultation  Unit . This  study  consists  of  two 

patient  groups ,the  first  group  was  composed  of  39  

obese  women  with  FMS  and  the  second   group  

composed  of  20  non obese  women . In  addition  to  two  

control  groups ; 20  apparently healthy  women  as  control  

group  and  10  obese  women  as  obese  control  , both  

matched  for  BMI  of  fibromyalgia   syndrome  patients . 

The   fibromyalgia  syndrome (FMS)  was  diagnosed  by  

American  College  of  Rheumatology (ACR) criteria 

(Koopman et al., 2003). This  study was  approved  by  

Clinical  Research  Ethics Committee of  Pharmacy College  

University  of Baghdad Five  milliliters (5ml) of  Venous   

blood  sample  were  drawn  from  each  subject (patients  

and  control).The sample  placed  in gel-containing  tubes 

,left  at  room  temperature  for  at  least 30 minutes  for  

clotting, then  centrifuged at 1000  round per minute (rpm) 

for 10 minutes in ordered  to  obtain  serum, then separated  

and  divided   into  aliquots  to  measure vitamin D, total  

calcium and  myeloperoxidase .The serum  kept frozen at  -

20°C until  analysis  used  to measure  vitamin D and  

myeloperoxidase. Measurement of  25(OH)vitamin D and  

myeloperoxidase  levels  were  performed  by  Enzyme –

Linked Immune Sorbent Assay (ELISA),  using  a commercially 

available  Kits, human  25(OH) vitamin D ELISA  kit  and  

human  myeloperoxidase  ELISA  kit . The principle  of  this  

technique  is based on a quantitative  Sandwich –Assay  by 

using  two  specific and  high  affinity  antibodies, the plate  

of  microtiter has  been  pre coated  with  an  antibody 

specific to  the  substance to  measure .The results  were  

expressed  as  nanogram  per  milliliter (Klebanoff, 1999; 

Snellman et al., 2010), while  total  calcium  was  measured  

by colorimetric  method. The principle  of  the method  is  

based on  the  formation of a  purple  colored  complex, 

when the  calcium  ions (Ca+2)  react with  o-cresolphthalein- 

complexone in  an alkalaine  medium . The values  were  

expressed in mg\dl (Philip, 1994). 

Statistical Analysis  

 All  data  analyzed using  Minitab  version  17  computer 

program. Statistical  Analysis  involved  descriptive  statistics, 

tables  and figures . Statistical Analysis  also  included t-test  

and  Person  correlation  coefficient  test  for quantitative  

variables. In  this  analysis, Person  correlation  coefficient  

was determined , p  values  were  based on  2- sided tests 

and p value  less  than 0.05  was considered  statistically 

significant.  

RESULTS  

Baseline Demographic and Clinical  Characteristic   

The clinical characteristic and baseline demographic of  the  

study  groups, as well as  Biochemical  parameters  of  the  

patients  and controls  as  shown in  table 1 and table 2 .The 

study group  included  89 subjects 59 patients (39 FMS  with  

obesity and 20 FMS with  non-obesity) and controls (20 

obese control and 10 apparently healthy control) . As  shown 

in  table 1,the mean age for  patients (FMS  with  obesity 

and FMS with  non-obesity) and controls (obese  and  

apparently  healthy controls)  were  42.49±8.36 ; 

30.15±5.98 ; 36.55 ± 9.10 ; 34.2±6.01  years  

respectively . The mean value of  age  for  FMS  with obesity 

was  significantly higher than  obese  control ,while  mean  

value  of  age was  non-significant  between  FMS with  non-

obesity  than  healthy control  . The  mean value  of  BMI  for  

patients  and controls  were 32.55±3.99 ; 22.94±1.59 ; 



 
Jameel M. G. et al., December- January, 2015, 5(1), 1974-1980 

 

©SRDE Group, All Rights Reserved.                                                                                        Int. J. Res. Dev. Pharm. L. Sci.             1976 

 

 

Table 1 : Baseline  Demographic  and  Clinical  Characteristic  of  Women Enrolled  in  the  Study   

 
Healthy control  

Fibromyalgia 
syndrome with non 

obese  

  
Obese control  

 
Fibromyalgia syndrome 

(FMS) with obesity  

  

10 20 20 39 Number of subjects  
34.2±6.01  30.15±5.98 36.55 ± 9.10  42.49±8.36*  Age (year)  

22.98±1.75 22.94±1.59 29.78±3.83 32.55±3.99 * BMI (kg\m2)  
90% 
10%  

80% 
20%  

75% 
25%  

94% 
5%  

Social condition 
Married Single  

 
80% 
20%  

 
85% 
15% 
  

 
80%  
20%  

 
89% 
10% 

  

Occupation% 
House wife 
Working  

P value < 0.05  considered  significant 

 

Table 2: Mean ±SD for  biochemical  parameters  of  the  patients  and controls. 

P value* 
 

Healthy 
control  

Fibromyalgia 
syndrome with 

non obesity  

P value*  Obese 
control 

 

Fibromyalgia 
syndrome with 

obesity  

  

<0.01 27.74 ±1.71 6.97 ±4.91 < 0.001  27.83 ±6.06 5.22 ± 3.59  25(OH)Vitamin D (ng\ml)  
< 0.001  9.78±0.752 7.90±1.04  0.001 9.36±1.26  8.30±1.31  Total  Calcium (mg\dl)  
< 0.001  29.1±17.6 109.1±63.8  < 0.001  31.6±27.9  97.6±41.9 Myeloperoxidase (ng\ml)  

P value < 0.05  considered  significant 

 

Table 3: Correlation  Coefficient   and  P values  of  25(OH) Vitamin D, Total Calcium  and  Myeloperoxidase  in  FMS patients  

with obesity 

Myeloperoxidase  Total Calcium    Variable  
-0.422  0.465  R value  

Serum 25(OH) Vitamin D  
0.007**  0.003**  P value 
-0.371   R value  

Serum Total  Calcium  
0.02*   P value  

( * ) Correlation is significant at the 0.05 level (2 –tailed).  

( ** )Correlation is significant at the 0.01 level (2-tailed) 

 

Table 4: Correlation  Coefficient   and P values  of  25(OH) Vitamin  D , Total  Calcium  and  Myeloperoxidase  in  FMS patients  

with  non-obesity. 

Myeloperoxidase  Total  Calcium    Variable  
-0.492  0.663  R value  

Serum 25(OH) Vitamin D  
0.027*  0.001**  P value  

( *) Correlation is significant  at the 0.05 level (2 –tailed) 

 ( ** ) Correlation is significant at the 0.01 level (2-tailed) 
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29.78±3.83 ; 22.98±1.75 Kg/m2   respectively  ,the  BMI of  

FMS  patients  with  obesity  was  significantly  higher  than  

the  BMI of  obese  control (p < 0.05) ,while  non-significant  

between  FMS  patients with  non-obesity and  healthy  

control (p > 0.05) . Table 2 show  the  Mean ±SD  for  serum  

levels  of  25(OH) Vitamin D , total  calcium  and  

Myeloperoxidase in  controls  and  patients . Fibromyalgia  

syndrome  patients  with  obesity   showed  lower 25(OH) 

vitamin D  and  total  calcium   than  obese  controls (p < 

0.001),(p= 0.001) respectively . Fibromyalgia  syndrome  

patients   with  non-obesity  also  showed  lower  levels  of  

25(OH) vitamin D and  total calcium   than  healthy  control 

(p < 0.01),(p < 0.001) respectively . Myeloperoxidase  

level  was  significantly  higher  in  FMS patients with  

obesity  and  non-obesity  than  obese  control  and  healthy  

control ( p < 0.001),( p < 0.001) respectively . 

Correlations Studies: 

Correlation  Coefficient   and  P values  of  25(OH) Vitamin  

D , Total Calcium  and  Myeloperoxidase   among  all  

studied groups  combined .  

As  shown in  table 3 the  serum 25(OH) vitamin D  level was 

positively  correlated  with  total  calcium  level (p <0.01) 

,this  was  in contrast  to  myeloperoxidase  which  correlated  

negatively  with  serum 25(OH) vitamin D  and  total  calcium  

(p <0.01) . Table 4, also  show  the  serum 25(OH)  vitamin 

D  level was  positively  correlated  with  total  calcium  level 

(p <0.01)  ,this  was  in contrast  to  myeloperoxidase  which 

correlated negatively  with  serum  25(OH) vitamin D (p < 

0.05) . 

DISCUSSION 

Fibromyalgia  syndrome (FMS) is a complex  problem  in  

which  low levels of  25(OH)  vitamin  have  been  reported 

(Armstrong et al., 2007) .In this study serum  25(OH)vitamin 

D  levels  was significantly  lower  in obese  and  non-obese  

women  with  FMS  than  obese  control  and  healthy  

controls  respectively ,this   was  in   accordance  with  

several studies (Heidari et al., 2010; Olama et al., 2013). 

Vitamin D play a role in FMS , There  are  several  

mechanism  on  how  vitamin D  affects  the  pain  process, 

vitamin  D can  modulate  neuronal  excitability  as  similar  

to  other  neuroactive  steriod (Mensah-Nyagan et al., 

2009). This  involves  spontaneous  regular  firing, intrinsic  

excitability, also action  potential  duration  and  sensitivity  

to  the neurotransmitters  and neurotransmitter  receptors 

(Feldman et al., 2007). Vitamin D  also  modulate  the  brain  

neurotransmitters  such  as  dopamine  and  serotonin 

(Mensah-Nyagan et al., 2009).Vitamin D  is affects  the  

inflammatory  pathways  that  associated  with  development  

of  chronic  pain, its  upregulate  the  transforming   growth   

factor   beta 1 (TGF-B1)  and interleukin -4  that  found  in  

asrocytes and  microglia(Marchand et al., 2005). 

Transforming  growth  factor   beta 1  suppress  the  activity  

of  cytokines  such  as  interferon- ߙ , tumor necrosis  factor –

alpha  and   interleukin-1(1L-1). It  can  also  downregulate  

the  activity  of  immune  cells .Vitamin  D  suppresses  the   

tumor  necrosis  factor –alpha (TNF- ߙ ) and  macrophage  

stimulating  factor  (M-CSF) in  astrocyte  and   microglia 

(Marchand et al., 2005), M-CSF  is  define as  a cytokine  

that  stimulates  proliferation , differentiation  and  also  

survival  of  monocytes  and  the  macrophages . 

Macrophages  release  many  inflammatory  mediators  such  

as  proinflammatory  cytokines , nitric  oxide  (NO) and  

neural  growth   factor (NGF) (Bilal et al., 2009). In  the  

present  study  serum   total  calcium  level  was  significantly  

lower  in  obese  and  non-obese  women  with  FMS  than  

obese  control  and   healthy   controls  respectively. This was 

as the same in Magaldi  et al., (2000) study who found that 

serum calcium was decreased  significantly in FMS cases  

compared to controls. Calcium  decrease  oxidative  stress  

marker, malondialdehyde  and  increase  antioxidant  

enzymes  such as  peroxidase and  superoxide  dismutase 

(SOD) (Yew  and  DeMieri, 2002). Positive  significant  

correlation  was   found  in  FMS  with   obesity and  non-

obesity   between  25(OH) vitamin  D  and  total  calcium 

.This was  consistent  with  the  finding  of  other  study  that  

reported  vitamin D  was  positively  correlated  with serum  

calcium , indicating  that  vitamin D  is  included  in  

absorption  of  calcium (Heaney, 2003; Heaney et al., 2003; 

Kiran et al., 2014) . In  this  study, serum  myeloperoxidase   

levels  was  significantly  higher in  obese  and  non-obese  

women  with  FMS  than  obese  control  and healthy  controls  

respectively, this show  the  presence  of the  oxidative  

stress  in  the  patients. In  line with  other  studies  

investigating  oxidative  stress  marker  in  fibromyalgia  

syndrome (Bagis et al., 2005; Ozgocmen et al., 2006). 

Myeloperoxidase  (MPO)  is a heme  enzyme  whose  
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expression  is  presented  in  both  brain  and  immune  cells , 

which  indicate  its  important   role  in  regulation  of  

inflammatory  processes  and  also  formation  of  the  

oxidaive  stress (OS) (Jameson et al., 2008).  It's also  induce  

lipid  peroxidation (Hansson et al., 2006) . Oxidative  stress  

theroy  can  play  a  crucial  role  in  FMS  pathophsiology ; 

however ,it  still  not  clear  whether  OS  abnormalities  in  

the  fibromyalgia  syndrome  are  cause  or  the  

consequence (Jeschonneck et al., 2000). One  possible  

mechanism  explaining   association  between  oxidative  

stress  and  FMS  in  obese  patients  is  the  presence  of  

excessive  adipocity  because   adipocytes  and  

preadipocytes  have  been  found  as  a source   of  

inflammatory  cytokines (Cordero et al., 2010). Cytokines  

are potent   stimuli  for  production   of  reactive  oxygen  

species  and  reactive  nitrogen  species  by the  

macrophages  and  monocytes . Specifically cytokines  

increase  the  activity  of  oxidant  generating   enzymes   

myeloperoxidase (Dandona et al., 2001). This  enzyme  

generating  ROS  and  induce  lipid  peroxidation (Van der 

Veen et al., 2009). Lipid  peroxidation  of   the  cell  

membranes  can  modify  the  receptors  accessibility, ligand  

binding  and  action, therefore  altering  the neurotransmitter  

functions (Lenaz, 1987). Ozogocmen et al., (2006)  indicating  

that  ROS  induced  muscle  and neuron  damages  have  an  

important  role  in  pathophsiology  of  the  muscular 

disorder; although, there  are  various  antioxidant  

mechanism  in  muscles  that  neutralize   the harmful  effects  

of  the  ROS, tissue hypoxia  predispose  to  loss  of efficacy 

of  antioxidant   mechanism  that  may  be  accompanied  

with  formation  of  the  free  radical. The other  mechanism  

syndrome  is  influence  of  the local  hypoxia   due  to  

disturbed   microcirculation and  leading to  vasoconstriction   

in  the  skin  of   the tender  point , hypoxia   may  result  in  

ROS  production  and   reduced  antioxidant   levels , which  

may  contribute  to   sign  and  symptoms  of  fibromyalgia  

syndrome   linked   to  the   oxidative  stress (Jeschonneck et 

al., 2000). In  this study  vitamin  D  and  myeloperoxidase  

are  negatively associated in FMS  with  obesity  and  non-

obesity, this  result  is  supported  by  Codoñer-Franch  et al., 

(2012), while  no  available  data  about  a correlation  in  

non-obese  FMS  patients.   In  this  study  a  negative  

correlation   between  serum  total  calcium  and  serum   

myeloperoxidase  levels  was  also  found   in  FMS  patients   

with  obesity . Bing H  et al  study  the  effect  of  calcium  on  

antioxidant   activities  and  who  found  that  calcium  could  

increase  the  activities  of  the  antioxidant  enzymes  and  

decrease  the  lipid  peroxidation  (Bing et al., 2010). 

CONCLUSION 

1. Serum  levels  of 25(OH)  vitamin D  and  total calcium  

is  significantly  decreased and  serum  

myeloperoxidase  is  significantly increased  in  patients 

with  fibromyalgia  syndrome ( FMS)  with  obesity  and  

non  obesity  in a sample  of  Iraqi  women  . 

2. Body  mass   index  is significantly  higher in  FMS  

patients  with  obesity ,while  non  significant  in  FMS  

patients with  non  obesity  

3. In future 25(OH) vitamin D and myeloperoxidase levels 

may be used to evaluate patients with suspected FMS. 

REFERENCES 

1. Smith HS, Harris R, and Clauw  D. (2011). 
Fibromyalgia, an afferent processing  disorder  leading  
to a complex pain  generalized syndrome. Pain 
Physician, 14(2): 217–45. 

2. Vincent A, Lahr BD, Wolfe F, Clauw DJ,Whipple MO,TH 
Oh,Barton DL, and St Sauver J. (2013).Prevalence of  
fibromyalgia , apopulation-based study in Olmsted 
County, Minnesota, utilizing the  Rochester  
Epidemiology  Project. Arthritis Care Res.65:786–92. 

3. Altindag O,  Öğüt E, Gur A, Gursoy S, and Gunay M . 
(2014). Serum Vitamin D Level and  its  Relation  with  
Clinical  Parameters  in  Fibromyalgia  as  a 
Neuropathic Pain. Orthopedic Muscul Syst. 3:3-7. 

4. Holick MF. (2006). High  prevalence  of  vitamin D 
inadequacy and implications for health . Mayo Clin 
Proc. 81(3): 353–73. 

5. Holick  MF. (2007).Vitamin  D  deficiency. N Engl J 
Med.357(3):266-81. 

6. Holló, A., Clemens, Z.,  Kamondi, A., Lakatos, P.,  Szűcs, 
A. (2012).Correction of vitamin D deficiency improves 
seizure control in epilepsy .Epilepsy and  Behavior 24 
,2012, 131–133. 

7. Pravina P, Sayaji S, and Avinash M. (2013).Calcium 
and  its  Role  in  Human Body. International Journal of 
Research in Pharmaceutical and Biomedical Sciences. 
4(2): 2229-3701. 

8. Ilich JZ , and  Kerstetter JE .(2000). Nutrition  in  bone  
health  revised : a story  beyond calcium. Journal of the 
American College of Nutrition, 19:715–37. 

9. Fiedler TJ, Davey CA. and Fenna RE. (2000). X-ray  
crystal structure  and  characterization  of  halide-
binding sites of  human myeloperoxidas  . J Biol Chem.  
275:11964–71. 



 
Jameel M. G. et al., December- January, 2015, 5(1), 1974-1980 

 

©SRDE Group, All Rights Reserved.                                                                                        Int. J. Res. Dev. Pharm. L. Sci.             1979 

 

10. Anatoliotakis N., Deftereos S., Bouras G., Giannopoulos 
G., Tsounis D., Angelidis C., Kaoukis A., Stefanadis C. 
(2013). Myeloperoxidase, Expressing  inflammation  
and  oxidative  stress in cardiovascular  disease .Curr 
Top Med Chem . 13(12):115-38. 

11. Koopman WJ, Boulware DW, Gustavo R, and 
Heudebert GR. (2003).Fibromyalgia, Clinical Primer of  
Rheumatology, Lippincott Williams and Wilkins, 
Philadelphia:226-35. 

12. Snellman G., Melhus H.,Gedborg  R., Byberg L., 
Berglund L.,Wernroth L., Michaelesson K. (2010). 
Determining  Vitamin  D  Status : A Comparison  
between  Commercially A vailable   Assay  PLOS One, 
5(7): 11555. 

13. Klebanoff SJ. (1999).Myeloperoxidase . Proc Assoc Am 
Phys.111, 1999, 383-89. 

14. Philip DM. (1994).Calcium, phosphate  and  magnesium  
metabolism in Clinical Chemistry  in  Diagnosis  and 
Treatment . ELBS .Chapter  9 :171-91. 

15. Armstrong  DJ, Meenagh  GK ,Bickle I., Lee AS,Curran 
ES,Finch MB.(2007). Vitamin  D  deficiency  is  
associated  with  anxiety  and  depression  in  
fibromyalgia. Clin Rheumatol. 26(4):551-4. 

16. Heidari B, Shirvani JS, Firouzjahi A. (2010). Association   
between  nonspecific  skeletal  pain  and  vitamin  D  
deficiency. Int J Rheum Dis.13, 2010 ,340-46. 

17. Olama SM , Senna MK , Elarman MM ,and  Elhawary 
G. (2013). Serum vitamin  D level  and  bone  mineral  
density in  premeno¬pausal Egyptian  women  with  
fibromyalgia. Rheumatol Int.33:185-92. 

18. Mensah-Nyagan AG ,  Meyer L ,Schaeffer V, Kibaly 
C,Patte-Mensah C  . (2009). Evidence  for akey  role  
of  steroids  in  the  modulation  of  pain, 
Psychoneuroendocrinology,34(1):169–77. 

19. Feldman D , Krishnan A , Moreno J,  Swami S ,Peel DM, 
and Srinivas S. (2007).Vitamin  D  inhibition of  the  
prostaglandin  pathway as  therapy  for  prostate  
cancer . Nutrition Reviews, 65(8):113–15. 

20. Marchand F, Perretti M , and  McMahon SB . 
(2005).Role  of  the immune  system  in  chronic pain, 
Nature Reviews Neuroscience, 6(7):521–32  . 

21. Bilal A, Khan S,  IrfanIiqbal  M, Qureshi FS ,Fazal MO, 
Shaheen M, Iqbal S . (2009). Effect of Vitamin  D  
Replacement  in  Patients  of  fibromyalgia. APMC . 
3:1-9. 

22. Magaldi M ., Moltoni L ., Biasi G ., Marcolongo R . 
(2000). Role of intracellular  calcium  ions  in  the   
physiopathology  of  fibromyalgia syndrome . Boll Soc 
Ital Biol. 76 :1-4. 

23. Yew K S, and De Mieri PJ. (2002). Disorders of bone   
mineral  metabolism. Clin Fam Pract. 4 :522-72. 

24. Kiran B , Prema A , Thilagavathi R ,  and Jamuna Rani 
R. (2014). Serum  25-Hydroxy  Vitamin  D, Calcium, 
Phosphorus  and  Alkaline  Phosphatase  Levels  In  
Healthy  Adults  Above  the  age  of  20 Living  in  
Potheri  Village  of  Kancheepuram  District , 

Tamilnadu. Journal of Applied Pharmaceutical  Science. 
4 (12):30-4. 

25. Heaney RP.(2003). Vitamin D  depletion   and  
effective  calcium  absorption. A letter  to  the  editor. J 
Bone Min Res.18:1342. 

26.  Heaney RP , Dowell MS , Hale CA , and Bendich A 
.(2003). Calcium absorption  varies within  the  
reference  range  for  serum 25-hydroxyvitamin  D. J 
Am Coll Nutr, 2:142-46. 

27. Ozgocmen S,Ozyurt H , Sogut S , Akyol O, Ardiocoglu 
O, Yildizhan H.(2006). Antioxidant  status, lipid  
peroxidation  and  nitric oxide in fibromyalgia : 
etiologic  and  theraputic  concerns.Rheumatology 
international. 26(7):598-603. 

28. Bagis S, Tamer L, Sahin G, Bilgin R, Gular H ,Ercan B 
,Erdogan C . (2005).Free  radicals and  antioxidants in  
primary fibromyalgia : an oxidative  stress disorder ? 
Rheumatol Int ,25:188–90. 

29. Jameson JL.  Endocrinology  and  metabolism.(2008). 
New York : McGraw-Hill Medical ,In: Fauci AS, 
Harrison’s  principles of  internal medicine,17th edition,  
Braunwald E ., Kasper DL ., Hauser SL ., Longo DL ., 
Jameson JL . (editors) : 2372-3. 

30. Hansson M , Olsson I, Nauseef  WM.  (2006). 
Biosynthesis,  processing, and  sorting  of  human  
myeloperoxidase. Arch Biochem Biophys. 445:214–24. 

31. Jeschonneck M ., Grohmann G ., Hein G ., Spartt H. 
(2000).  Abnormal  microcirculation  and  temperature  
in  skin  above  tender  points  in patients  with  FMS. 
Rheumatology,39:917-21. 

32. Cordero MD, Miguel  DM , Moreno Fernandez AM , 
Carmona Lopez IM, MaraverJG, CotánD, Izquierdo LG, 
Bona P, Navas P, and  Sánchez Alcázar JA  . (2010). 
Mitochondrial  dysfunction  and  mitophagy  activation  
in  blood  mononuclear  cells  of  fibromyalgia  
patients: implications  in  the  pathogenesis  of  the  
disease. Arthritis Research and Therapy.12: 17-25. 

33. Dandona P, Mohant  P, Ghanim H, Aljada  A ,Browne R, 
Hamouda W,Prabhala  A, Afzal A ,Gaeg R . 
(2001).The suppressive  effect  of  dietary   restricttion  
and  weight  loss  in  the obese  on  the  generation  of   
reactive   oxygen  species by leukocytes, lipid  
peroxidation, and  protein  carbonylation. The Journal  
of  Clinical Endo- crinology &  Metabolism, 86:355-62. 

34. Van der Veen BS, de Winther MP, and Heeringa 
P.(2009). Myeloperoxidase , molecular  mechanisms  of   
action  and  their  relevance  to  human  health  and  
disease. Antioxid  Redox  Signal 11:2899-937. 

35. Lenaz G .(1987). Lipid  fluidity  and  membrane  
protein  dynamics. Biosci Rep . 823–37. 

36. Ozogocmen S, Ozyrut H, and  Sogut S. (2006). 
Antioxidant  status, lipid peroxidation,  and  Nitric  
oxide  in  FMS: etiologic  and  therapeutic concerns. 
Rheumatol Int .26:598-603. 

37. Codoñer-Franch P , Tavárez-Alonso S , Simó-Jordá R , 
Laporta-Martín P , Carratalá-Calvo A, Alonso-Iglesias 



 
Jameel M. G. et al., December- January, 2015, 5(1), 1974-1980 

 

©SRDE Group, All Rights Reserved.                                                                                        Int. J. Res. Dev. Pharm. L. Sci.             1980 

 

E. (2012). Vitamin D status  is  linked  to  biomarkers of 
oxidative  stress, inflammation, and  endothelial  
activation  in obese children. J Pediatr .161(5):848-54.  

38. Bing H , Jin S ,Shi-rong G,  and  Chun-yan J . (2010). 
Effects of Calcium on Antioxidant  Enzymes Activities of 
Cucumber  Seedlings Under Salt Stress, Acta 
Horticulturae Sinica. 37(12):1937–43. 


