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INTRODUCTION
Parkinson's  disease  (PD)  is  one  of  the  major  debilitating  disorders  in  
elderly  people  all  over  the  world  same  as  in  Libya.  Prevalence  of  PD  
is  44.2/100000  population.  Epidemiological  data  shows  farmers  are  
suffering  more  than  general  population  in  Libya.  There  is  a  high  
prevalence  of  PD  in  the  eastern  area  mainly  in  Benghazi, A l-Marg,  
Beida,  Sussa,  where  the  adult  residents  are  agricultural  workers.  
Current  study  is  to  investigate  whether  serum  vitamin  D  level  
predicts  the  risk  of  PD.  Serum  vitamin  D  (25(OH)D)  was  
determined  from  frozen  samples,  stored  at  baseline.  Estimates  of  the  
relationship  between  serum  vitamin  D  concentration  and  PD  
incidence  were  calculated  using  Cox's  model  [1][2].  Vitamin  D  
plays  an  important  role  in  the  pathogenesis  of  skeletal  disorders  and  
calcium  homeostasis.  Vitamin  D  inadequacy  also  predicts  increased  
risk  of  other  chronic  conditions  e.g.  cancer,  cardiovascular  diseases,  
and  type  2  diabetes  [3].  In  recent  times  long  term  usage  of  low  
vitamin  D  intake  was  proposed  to  play  a  signicant  role  in  the  
pathogenesis  of  PD.  According  to  the  suggested  biological  
mechanism,  the  PD  may  be  caused  by  a  continuously  inadequate  
vitamin  D  status  leading  to  a  chronic  loss  of  dopaminergic  neurons  
in  the  brain  [4].  The  epidemiological  evidence  of  an  association  
between  vitamin  D  and  PD  is,  however,  limited  to  cross-sectional  
studies,  showing  lower  vitamin  D  status  in  patients  of  PD  compared  
with  healthy  controls  [5].  
  
MATERIAL A ND  METHODS
A  total  104  subjects,  including  control,  were  enrolled  in  the  study  
and  further  grouped  as,  52  clinically  examined  Idiopathic  PD  
patients  (35  males  and  17  females)  while  remaining  52  were  taken  
as  age  and  sex  matched  healthy  controls.

Inclusion  Criteria:
1)  Male  and  female  patients  diagnosed  as  Idiopathic  PD  aged  
between  50  to  70  years.  Without  any  drug  therapy.2)  Control  group  
included  healthy  volunteers  who  were  consistent  with  the  patients  
according  to  age,  sex  and  body  mass  index.

Exclusion  Criteria:
1)  Patients  having  blood  disorders,  obvious  malignancy,  hepatic,  
renal  or  cardiac  disease  and  additional  history  of  alcohol  or  smoking  
will  be  excluded  from  the  study.2)  Patients  with  co-existing  
neurological  disorder  like A lzheimer's  disease,  stroke  or  any  kind  of  
neural  decit  was  also  excluded.3)  Patients  on  any  concomitant  
medication  such  as  Lipid  lowering  drug,  antioxidants,  vitamins,  
minerals,  herbal  treatment,  or  the  substance  which  may  alter  our  
study  parameters  excluded  from  study.

10  ml  venous  fasting  blood  samples  from  patients  and  controls  were  
collected.  4  to  5ml  blood  was  collected  in  the  heparinised  
vacutainers  and  remaining  5  to  6  ml  blood  was  collected  in  plain  
vacutainers.  the  serums  were  frozen  The  samples  were  centrifuged,  
at −20  °C. serum 25(OH)D  level were determined  using  3

radioimmunoassay method (Immunodiagnostic  Systems,  Boldon,  
UK).[6]The  sensitivity  of  the  25  OH-D  ELISA  test  system  for A ccu-
Bind  Vitamin  D  is  0.67  ng  /  ml.  The  coefcients  of  variation  
between  input  and  titration  were  3.95%  and  5.62%  respectively.  
Serum  vitamin  D  (25(OH)D)  was  determined  from  frozen  samples,  
stored  at  baseline.  Estimates  of  the  relationship  between  serum  
vitamin  D  concentration  and  PD  incidence  were  calculated  using  
Cox's  model  [2].
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RESULTS
Individuals  with  higher  serum  vitamin  D  concentrations  showed  a  
reduced  risk  of  PD. T he  relative  risk  between  the  highest  and  lowest  
quartiles  was  0.33  (95%  CI  0.14–0.80)  after  adjustment  for  sex,  age,  
marital  status,  education,  alcohol  consumption,  leisure-time  physical  
activity,  smoking,  body  mass  index.

At  baseline,  PD  cases  were  more  often  non-smokers,  
non–hypertensive,  and  non–diabetics  than  subjects  who  were  free  
from  the  disease  as  shown  in  Table  number.1.  Serum  vitamin  D  
concentration  was  lower  among  PD  cases  and  it  was  also  associated  
with  age,  sex,  marital  status,  education,  leisure-time  physical  
activity,  smoking,  alcohol  consumption,  body  mass  index,  diabetes,  
hypertension,  serum  cholesterol  and  the  season  of  measurement  as  
shown  in  Table  number.2.

Table  1.  Selected  sex–  and  age–adjusted  baseline  characteristics  
by  Parkinson's  disease.

Table  2.  Selected  sex–  and  age–adjusted  baseline  characteristics  
by  serum  25(OH)D  quartiles.

Quartiles  for  men  8–28,  29–41,  42–56,  57–159  nmol/l;  for  women  
7–25,  26–36,  37–49,  50–151  nmol/l

A  signicant  inverse  association  between  sex–  and  age–adjusted  
serum  vitamin  D  and  PD  incidence  was  found  as  shown  in  table  
number  3.  The  RR  of  the  disease  between  the  highest  and  lowest  
quartiles  of  vitamin  D  concentration  was  0.35  (95%  CI  
0.15–0.81,  p  for  trend=0.006).  After  further  adjustment  for  the  
potential  confounders,  including  body  mass  index,  leisure-time  
physical  activity,  smoking,  education,  marital  status,  alcohol  
consumption,  the  association  persisted  (RR  0.33,  CI  0.14–0.80,  p  
for  trend=0.006).  Further  adjustment  for  serum  cholesterol  and  
hypertension  or  exclusion  of  the  disease  cases  occurring  during  
the  rst  two  years  of  follow–up  did  not  notably  alter  the  results  
either.  Inclusion  of  an  interaction  term  between  vitamin  D  and  
sex,  age,  body  mass  index,  serum  cholesterol,  blood  pressure,  
and  the  season  of  measurement  did  not  notably  alter  the  results.

Table 3. Relative risks (Rrs) with 95% confidence intervals (CIs)  for  
Parkinson's disease cases by baseline serum 25(OH)D.

Quartiles  for  men  8–28,  29–41,  42–56,  57–159  nmol/l;  for  women  
7–25,  26–36,  37–49,  50–151  nmol

DISCUSSION
This  study  shows  that  low  serum  vitamin  D  level  predicts  an  
elevated  risk  of  PD  incidence.  People  with  a  serum  vitamin  D  
concentration  of  at  least  50  nmol/l  had  a  65%  low  risk  than  those  
with  values  below  25  nmol/l  after  adjustment  for  several  potential  
confounders.  Accordingly,  the  mean  serum  vitamin  D  level  in  the  
present  population  was  about  50%  of  the  suggested  optimal  level  
(75–80  nmol/l).  Our  ndings  are  thus  consistent  with  the  
hypothesis5  that  chronic  inadequacy  of  vitamin  D  is  a  risk  factor  of  
PD  [7][8][9].The  vitamin  D  receptors  and  an  enzyme  responsible  for  
the  formation  of  the  active  form  1,25(OH)2D  have  been  found  in  
high  levels  in  the  substantia  nigra,  the  region  of  the  brain  affected  
most  by  PD[10].  This  raises  the  possibility  that  chronic  inadequacy  
of  vitamin  D  leads  to  the  loss  of  dopaminergic  neurons  in  the  
substantia  nigra  region  and  further  PD  [11].  Concentration    of  
vitamin  D  is  of  critical  importance  for  the  health  of  inhabitants  who  
live  in  the  Nordic  latitudes  where  there  is  decreased  exposure  to  
sunlight  during  the  winter.  Hence  fortication  or  supplementation  of  
vitamin  D  is  necessary  for    people  living  in  the  northern  latitudes  
during  the  winter  to  maintain  adequate  levels  of  serum  25(OH)D3  to  
maintain  optimal  body  function  and  prevent  diseases.[12]

There  are,  however,  some  weaknesses  to  be  considered.  First,  the  
small  number  of  cases  may  have  caused  unstable  results.  Second,  
only  a  single  measurement  of  serum  25-OHD  was  available  which  
fails  to  take  into  account  the  intraindividual  seasonal  variation  13].  
The  major  dietary  source  of  vitamin  D  is  fatty  sh,  whose  
consumption  is  also  suggested  to  be  benecial  against  PD,  due  to  
n–3  polyunsaturated  fatty  acids  [14]  [15]. T he  ndings  are,  however,  
contradictory  and  vitamin  D  has  several  other  determinants.  Third,  
the  risk  factors  of  PD  are  not  well  known,  and  therefore  despite  
comprehensive  adjustments  for  potential  confounders  residual  
confounding  may  remain.
 
CONCLUSION
The  results  are  consistent  with  the  suggestion  that  high  vitamin  D  
status  protects  against  PD.  It  cannot,  however,  be  excluded  that  the  
nding  is  due  to  residual  confounding  and  further  studies  are  thus  
needed.
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Parkinson's  disease p  for
heterogeneityNoncases

(N=186)
Cases

(N=40)
1Age (yrs) 61·8  (8·0) 60·4  (6·5) 0·23

2Males (%) 43.1 47.2 0.56
education  (%) 19.8 23.2 0.55
Married  (%) 65.9 68.7 0.66
Regular  leisure  time  
physical  activity  (%)

11.3 7.6 0.42

Smokers  (%) 18.7 6.2 0.02
Hypertensive  (%) 35.7 21.1 0.03
Body  mass  index  (kg/m2) 26.8  (4.2) 26.5  (3.3) 0.62

Diabetes  (%) 8.7 2.7 0.13
Serum  total  cholesterol  
(mmol/l)

7.34  (1.37) 7.25  (1.34) 0.65

Serum  25(OH)D  (nmol/l) 41.8  (19.5) 36.3  (18.5) 0.05

Serum  25(OH)D  
mean  (SD)

1st  
quartile
(N=233)

2nd  
quartile
(N=245)

3rd  
quartile
(N=231)

4th  
quartile
(N=241)

p-value

1Age (yrs) 63.8  (8.1) 62.2  (8.1) 61.2  (7.8) 60.0  (7.6) <0.001
2  Male s ex (%) 45.1 43.4 42.6 41.8 0.18

education  (%) 12.7 18.3 24.6 23.7 <0.001
Married  (%) 61.9 65.6 65.8 70.5 <0.001
Regular  leisure  
time  physical  
activity  (%)

5.5 10.3 12.9 15.9 <0.001

Smokers  (%) 22.3 17.3 18.8 15.6 0.002
Hypertension  
(%)

37.2 36.6 35.5 32.4 0.04

Body  mass  index  
2(kg/m )

26.7  (4.6) 27.1  (4.3) 27.1  (4.0) 26.2  (3.6) 0.03

Diabetes  (%) 11.2 8.9 8.2 6.1 <0.001

Serum  total  
cholesterol  
(mmol/l)

7.19  
(1.41)

7.30  
(1.35)

7.39  
(1.37)

7.48  
(1.32)

<0.001

Serum  25(OH)D
1st  

quartile
2nd  

quartile
3rd  

quartile
4th  

quartile
p-

value  
Number  of   
 cases

17 15 10 8

Sex–and
age–adjusted  
model

1.00 0.73  
(0.36–1.46)

0.47  
(0.21–1.03)

0.35  
(0.15–0.81)

0.006
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