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ABSTRACT 
 

Background: Vitiligo is an acquired depigmenting disorder caused by destruction of melanocytes. The 
exact etiopathogenesis of vitiligo is unknown. An association between vitiligo and reduced serum levels of 
vitamin B12 and folic acid  has been found, which are the important cofactors required in the metabolism of 
Homocysteine (Hcy).Consequently, Hcy level increases in the circulation. Hcy may mediate melanocyte 
destruction via increased oxidative damage, interleukin 6 production and nuclear factor κB (NFκB) 
activation.Objective: To evaluate serum homocysteine level, vitaminB12 and folic acid  in patients with vitiligo. 
Patients and Methods: A total of 70 vitiligo patients of both sexes and 20 healthy controls   were enrolled in this 
study. Sera from patients and controls were assayed for total Hcy ,vitamin B12 and folic acid .Results: The 
mean  serum level of Hcy  (15.2± 9.3 umol/L) was significantly higher in patients group than that in controls 
(8.4± 3.06μmol/L) (P=0.003). The Hcy level was significantly higher in male patients (19.14±9.3 umol/L) 
compared to (9.7±5.08 umol/L) in females. Hyperhomocysteinaemia, was detected in 21(30%)of 70 cases of 
vitiligo compared to 2(10%) in control group (p= 0. 0.001). The mean Hcy level was (24± 10.5 umol/L) 
significantly higher in active patient group than that in stable group (8.33± 3.4 μmol/L) (P=0.001). Mean value 
of serum folic acid (8.87± 2.9ng/ml Vs 9.87± 3.22ng/ml) and vitamin B12 ( 297.28±94.251pg/ml Vs323.8± 
84.33pg/ml ) were not significantly decreased in vitiligo group as compared to controls.Serum Hcy associated 
positively with VASI score.Conclusion: An increased serum Hcy may be a precipitating factor for vitiligo in the 
predisposed individuals. Serum Hcy is related to the gender of patients, activity of disease.  
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Introduction  
 

Vitiligo is an acquired, idiopathic, and in the majority of cases, a progressive, unpredictable disorder of the 
skin. The family history is positive in approximately 30-40% of cases, and there is no gender or racial bias.  The 
onset is mostly early in life, and it has an estimated worldwide incidence of 0.5-4% (Tobin, et al., 2000). The 
cause of vitiligo is unknown, but might involve genetic factors, autoimmunity, neurologic factors, toxic 
metabolites, and lack of melanocyte growth factors (Borderé and Nanny, 2009) .Free radical and immune 
mediated damage of melanocytes are the most probable  pathological mechanism(Dell' Anna, et al., 2007). 

Homocysteine (Hcy) is a sulfur‐containing, highly reactive amino acid that is synthesized during protein 
catabolism by the conversion of methionine to cysteine. Hcy is metabolized by: 

transsulfuration, depending on vitamin B6, and remethylation, depending on folate and vitamin B12 (Fig.1) 
(Fowler,1997). Consequently, a nutritional deficiency in either of these two vitamins will result in an increase in 
Hcy in the circulation and results in hyperhomocysteinaemia(Montes, et al.,1992). Methionine is an essential 
amino acid obtained from protein in the diet. Some of methionine is turned into Hcy. The body turns much of 
this Hcy back into methionine with the help of vitamin B12. If someone is B12-deficient, Hcy levels will 
increase because this reaction cannot take place (Loehrer, et al.,1997). In most non-vegetarians with elevated 
Hcy, folate is more of a problem than is B12. Since vegetarian diets are typically high in folate, elevated Hcy 
levels in vegetarians are normally due to a low B12 intake. Increased levels of plasma Hcy may be caused by 
several factors such as enzyme defects, deficient or disturbed distribution and/or increased catabolism of the co-
factors.  Mean Hcy levels increase throughout life by 3µmol/L to 5µmol/L and the level is higher in men than in 
women (Nygard, 1998; Jacques,2001).  

An association between vitiligo and reduced serum levels  of vitamin B12 and folic acid  has been found 
(Montes, et al.,1992; Kim, et al., 1999 El-Batawi, et al., 2001). Improvement of this disease after treatment with 
vitamin B12 and folic acid has also been reported (Juhlin and Olsson, 1997). Recently ,it has been found that  
serum Hcy  is elevated in patients with vitiligo (Shaker and El-Tahlawi, 2008). 
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  Hcy may mediate melanocyte destruction via increased oxidative damage, interleukin 6 production and 
nuclear factor activation (Montes, et al.,1992). Hcy has an inhibitory action on the histidase and tyrosinase 
activity of the skin. Therefore, it is possible that an increase in local Hcy may interfere with normal 
melanogenesis and play a role in the pathogenesis of vitiligo (Kurbanov, et al.,1974). Tyrosinase is a 75 kD 
copper-containing enzyme that initiates the melanin biosynthesis in pigmented cells. Hcy also leads to inhibition 
of tyrosinase enzyme by binding with copper, at its active site resulting in reversible hypopigmentation 
(Merimsky, et al., 1996). There have been several conflicting reports on the blood  levels of vitamin B12 and 
folate in vitiligo (Juhlin and  Olsson, 1997; Shelley, et al., 1972). 
 
Aim of Study: 

 
The goal of this study was to evaluate serum levels of  Hcy, folic acid, and vitamin B12 in patients with 

vitiligo and to study  the role of these levels in the pathogenesis of vitiligo and their relation  to vitiligo  activity 
and extent.  
 
Materials and Methods 

 
This study was conducted at Dermatology department in collaboration with the Clinical Pathology 

departement in Sohag University Hospital, from October 2011 to April 2012, The study included  70 patients 
with untreated vitiligo (21 males, 49 females) their ages ranged from (6 to 57 years old),recruited from the 
outpatient’s clinic of the of Dermatology department,Twenty  age and sex -matched healthy controls (9 males, 
11 females) were included in the study. All subjects are not vegeterians. Written informed consents were 
obtained from all enrollees. The study was approved by the Ethical Committee of Research ,Sohag Faculty of 
Medicine. exclusion criteria: Patients who clinically and laboratory diagnosed with autoimmune diseases such 
as Hashimoto thyroiditis, pernicious anaemia, type 1 diabetes, alopecia areata, psoriasis, hypertention 
,pregnancy, lactation and intake of vitamin B12, B6 or folic acid. Smokers and coffee drinkers as these factors 
may be causative factors of elevated Hcy level (Nygard,1998; Jacques, et al., 2011).   

Each patient was subjected to full history, clinical examination to detect the type, extent and severity of the 
disease. Vitiligo involvement was measured according to the Vitiligo Area Scoring Index (VASI) (Hamzavi, et 
al., 2004). Vitiligo was clinically defined as localized, generalized, or universal, whereas disease activity was 
identified as stable or active. 
 
Definitions: 

 
Vitiligo was classified into segmental and non segmental types according to Koga classification (Koga and  

Tango,1988).  
Non - segmental (type A); is more common, has a potential lifelong evolution and is associated with 

Koebner phenomenon and frequently with autoimmune diseases, such as thyroid disorders, juvenile diabetes 
mellitus, and pernicious anemia. 

Segmental (type B); is rarer and has a dermatomal distribution; after rapid onset and evolution it usually 
exhibits a stable course. 

 Stable vitiligo; was defined by the absence of new lesions, non progression of existing lesions, and absence 
of Koebner phenomenon during the last one year (Parsad and Gupta, 2008). 

Vitiligo Area Scoring Index (VASI); is a quantitative parametric score to measure the severity of the 
disease indexes and treatment evaluation criteria. It is calculated using a formula that includes contributions 
from all body regions with a possible range of (0–100) (Hamzavi, et al., 2004). 

VASI= 
Σ(All body sites) (hands units) X (depigmentation) 

 
Details of blood sampling and laboratory techniques:          

 
Five ml of venous blood was taken  from every patient after overnight fast, added to the appropriate 

vacutainers. Within 4 hours of collection, the serum was separated and divided into aliquots and stored at – 20◦c.  
 Complete blood Count: was done on Peripheral Haemogram was performed on Cell Dyne 3500 (Abbott 

Company). 
 
Serum homocysteine:  

 
Hcy level was assessed using The AxSYM Homocysteine assay which is based on the Fluorescence 

Polarization Immunoassay (FPIA) technology for the quantitative measurement of total Hcy in human serum or 
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plasma on the AxSYM System. Abbott Laboratories, Medical Diagnostics Products, NJ, USA).Normal  range is   
between 5.90 - 15.00 (μmol/L) in males and between 3.36 – 14 (μmol/L) in females. 

   
Serum Vitamin B12: 

 
Level of Vitamin B12 was assessed using AxSedYM Abbott System, MEIA (microparticle enzyme 

immunoassay technology. Abbott Laboratories, Medical Diagnostics Products, NJ,USA). Normal range is 208.0 
to 963.5 pg/mL.Value less than 207 is considerd B12 deficiency. 
 
Serum Folic acid: 

 
Level of folic acid was valued using AxSYM. AxSYM Folate is an Ion Capture assay for the quantitative 

determination of folate in human serum, plasma or red blood cells on the AxSYM Abbott Laboratories, Medical 
Diagnostics Products, NJ,USA . Normal range is 3.5 to 16.1 ng/mL. 
 
Statistical analysis: 

 
The statistical analysis of the data was done using the student's t-test for difference of mean, on Statistical 

Package of Social Sciences for windows ( version 9.0) statistical package (SPSS Inc., Chicago, IL) computer 
statistics program. P values less than 0.05 were  considered significant. 

 
Results: 

 
Seventy patients with vitiligo comprising 21 males and 49 females were included in this study. Their age 

ranged from 6-57 years (mean 27.5±15 years) and their disease duration ranged between 1-20 years (mean 6.4± 
6.05 years). 50% of the patients reported age of onset of the disease before 20 years with a mean of (21.5±13.3 
years).  The control group included 20 healthy persons (9 males and 11 females), with age ranged from 12-59 
years (25.5±14.2years).(Table1) .Range of serum Hcy in patients group (5.09-46 umol/L) is significantly higher  
than  in control group  (4-11umol/L). The mean of serum Hcy level was significantly higher in  male (19.14±9.3 
umol/L) than in  female patients (9.7±5.08 umol/L) . Hyperhomocysteinaemia, was detected in 21(30%) out of 
70 cases of vitiligo compared to 2(10%) in control group (p= 0. 0.001)  

Regarding serum vitamin B12 and folic acid levels, there was no statistical significant difference between 
patients and controls. Vitamin B12 and folic acid deficiency were detected in 9(13%), 4(5.7%) of cases  
respectively compared to one in control (5%) for each parameter with no statistical significant difference.(Table 
2)  

The mean of serum Hcy level (24± 10.5 umol/L) was significantly higher in active patient group than that 
in stable group (8.33± 3.4 μmol/L) (P=0.001) but no statistically significant difference  between stable and 
active vitiligo  regarding vitamin B12, or folic acid deficiencies. (Table 3) 

Serum Hcy levels are associated inversely with serum vitamin B12 and folic acid r=-.0175,P 
value=0.001and r= -0.278 ,p value =0.06 respectively. While there was a highly statistically significant positive 
association between Hcy levels and VASI score r= 0.835,p value =0.001(Fig.2,3,4). 
 
Table 1: Characters  of the vitiligo group:  

Variable  Number (no) or Percentage
Age (years)  
Range 
Mean ± SD 

 
6-57 
27.5±15

Gender (M/F) 
(no) 

 
21/49 

Disease duration (year) 
Range 
Mean ± SD 

 
1-20 
6.4± 6.05

Age of onset of disease (years) 
Mean±SD 

 
21.5±13.3 years    

 
Family history   no (%) 

 
21/70        (30%)

Stress (emotional upset)  no (%) 16              (22.8%)
 Type of vitiligo             no (%) 
 Segmental 
 Non segmental 

11/70        (15.7%) 
59/70         (84.3%) 

Activity of disease 
Active vitiligo                 n(%)  
Stable vitiligo                 n(%) 
Active ⁄  Stable vitiligo  

 
18/70         (25.7%) 
52/70         (74.3%) 
18/52

VASI    (Mean ± SD)` 9.5 ± 19.5
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Table 2: Comparison of the level of serum total homocysteine, serum vitamin B12 and  Folic acid in vitiligo group�and control  
Parameters Control  

group,  
n = 20 

Study 
 group,  
n = 70 

P 
value 

Homocysteine  (umol/L)                       mean ±  SD                             
 Range                                                                           

 
8.4± 3.06 
4-11 

 
15.2± 9.3 
5.09-46 

0.003(H.S) 

Vitamin B12,                 ( pg/mL ) mean ± SD                                      
 Range 

 
323.8± 84.33 
160-460 

 
297.28±94.25 
170-380 

0.259(N S) 

Folicacid,                                        ( ng/mL) 
mean ± SD                                                     Range 

 
9.87± 3.22 
3.8-13.3 

 
8.87± 2.9 
4-15 

0.112(N S) 

Hyperhomocysteinaemia,                 n(%)                          2(10) 21(30) 0. 001(H S) 
Vitamin B12 deficiency,                    n (%) 1(5) 9(13) 0.33(N S) 
Folic acid deficiency                            n (%) 1(5) 4(5.7) 0.92(N S) 
Heamoglobin                                     (g/dl) 12.42±1.45 12.01±1.46 0.29(N S) 

        
Table 3: Comparison of active and stable vitiligo patients: 

Parameters Active 
n =18 

Stable,  
n = 52 

P 
value 

Homocysteine,           (umol/L)  
mean ± SD  
  Range                                                       

 
24± 10.5 
11.5-46 

 
8.33± 3.4 
5.5-16.8 

0.0001(H.S) 

Vitamin B12,           pg/m        mean ± SD 253.1±94.9 270.6±52.8 0.348(N S) 

Folic acid,   ng/mL                    mean ± SD                                    10.2±3.8 11± 2.8 0.342  (N S) 

Hyperhomocysteinaemia,              n(%) 7(39%) 14(27%) 0.346  (N S) 

Vitamin B12 deficiency,                 n(%) 5(27.8) 4(7.7) 0.097  (N S) 

Folic acid deficiency                       n(%) 2(11.1) 2(3.8) 0.258  (N S) 

 
 

 
 
 
              
 
 
 
 
 

 
Fig. 1: Metabolism of homocysteine:  CBS, cystathionine beta-synthase; MS, methionine synthase; 

MTHFR,methylenetetrahydrofolate reductase; SAH, S-adenosylhomocysteine; SAM, S-
adenosylmethionine [5].   
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Fig. 2: Correlation between serum Homocystiene and Vitamin B12 levels  
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Fig. 3: Correlation between Homocystiene and Folic acid:                    
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Fig. 4: Correlation between Homocystiene and VASI score 
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Discussion:  
      
Vitiligo is an idiopathic disorder of depigmentation that can be both disfiguring and distressing. Pigmentary 

dilution is observed in patients with homocystinuria. Therefore, it is possible that an increase of local  Hcy 
interferes with normal melanogenesis and plays a role in the pathogenesis of vitiligo (Shaker  and El-Tahlawi, 
2008). Vitiligo is reported more frequently in females than males, which may be the result of increased reporting 
rates in females due to greater social consequences in females affected by vitiligo (Cho, et al., 2000; Handa and  
Dogra, 2003). In this study  50% of the patients reported age of onset of vitiligo before 20 years with a mean of 
(21.5±13.3 years). (70%) of the 70  patients were females. These  results are in accordance with Mason and 
Gawk Rodger (2005) who reported the characteristics in 41 vitiligo patients, of them  29 (70.7%) were women. 
They  reported an age of onset before 20 years in 41.5% of patients (n=17), while the mean was 28 years 
(Mason and Gawkrodger, 2005; Behl, et al., 2003). Also Behl et al. (2003) reported that about 50% of patients 
with vitiligo present before the age of 20 and nearly 70-80% present before 30 years of age (Behl, et al., 2003).   

In the current study all the 70 cases of vitiligo were non vegetarian. Diet can be a predisposing factor for 
vitiligo as  increased consumption of omega-6 (a vegetable source of oils) and decreased omega-3 intake 
increase the production of free radicals and pro-inflammatory cytokines. Vegetable oil could exacerbate 
autoimmune disease by increasing the free radical formation through decreasing the antioxidant enzyme mRNA 
levels. In contrast, omega-3 lipid intake in the presence of an antioxidant supplement appears to exert protection 
against autoimmunity by enhancing antioxidant enzymes and transforming growth factor-β mRNA levels 
(Fernandez,1994). Omega-3 fatty acids are well-documented inhibitors of pro-inflammatory cytokines such as 
tumor necrosis factor-α (TNF-α) (Logan,2004). 

The aetiopathogenesis and mechanisms of vitiligo are not fully understood. An association has been 
suggested between vitiligo and vitamin B12 and folic acid deficiency (Montes, et al.,1992). Levels of folic acid 
and vitamin B12 are major determinants of Hcy levels.There have been few reports investigating the role of 
vitamin B12, folic acid and Hcy  metabolism in vitiligo (Robinson and Homocysteine, 2000). 

In the present study, serum Hcy levels were significantly higher in  the vitiligo group  compared to control , 
in active compared to stable cases, also in male compared to female cases, similar to  Shaker and El-Tahlawi’s 
findings who reported significantly higher Hcy level in 26 vitiligo patients   than in healthy controls and in male 
as compared with female patients(Shaker  and El-Tahlawi,2008).Hcy elevation  in males  may be explained by 
hormonal status ,greater muscle mass in men and gender related life style difference (Kim, et al., 1997; Hu, et 
al., 2004). 

In accordance with these results also Singh et al., (2011) concluded that serum level of Hcy was 
significantly higher in (30) patients with vitiligo as compared with healthy controls and its level was high in 
male patients as compared with female patients. The Hcy level was also significantly higher in active vitiligo 
patients as compared with stable vitiligo patients (Singh, et al., 2011). Also Karadag et al., (2011) found that 
subjects with vitiligo had significantly higher Hcy levels than controls (Karadag et al., 2011).  

 In contrast to the present study, other studies reported that no significant difference in the levels of Hcy,   
were found between vitiligo patients and the control group (Kim, et al.,1999; Balci, et al., 2009).   

The possible  links between Hcy and vitiligo, that Hcy inhibits the enzyme tyrosinase, which plays a critical 
role in melanin synthesis. It was previously suggested that the generation of toxic reactive oxygen species by 
Hcy oxidation may lead to the accumulation of melanocyto- toxic  compounds (Reish, et al.,1995). 

The possible explanations for the discrepancy in the reports of Hcy are more severe disease classification 
may have affected the Hcy levels or ethnic differences among the vitiligo patients between the studies have 
affected the Hcy levels. Methylenetetrahydrofolate reductase plays a role in Hcy metabolism.  Vitiligo patients 
may have diminished levels of folic acid and vitamin B12, which are known to be causative factors in 
hyperhomocysteinaemia (Robinson and  Homocysteine, 2004). 

In this study vitamin B12 and folic acid deficiencies were reported in (13 % &5.7% of cases  
respectively)without statisticaly significant difference between patients and control.In comparable to these  
results ,other studies  reported that no significant difference between patients and controls as regards to vitamin 
B12 and folic acid levels (Kim, et al., 1999; Karadag, et al.,2012; Balci, et al., 2009; Gonul, et al.,2010). In 
contrast to these results Singh et al., (2012) reported that  a significant decrease in serum folic acid and vitamin 
B12 levels in vitiligo cases as compared to controls (Singh et al., 2012). 

In the current study serum Hcy levels are associated inversely with serum vitamin B12 and folic acid while 
serum Hcy is associated positively with VASI score.  

These results were in agreement with Silverberg (2011), who demonstrated an inverse association between 
homocystiene levels and vitamin B12 and  a  positive association between serum Hcy and extent of vitiligo in 46 
patients, suggesting Hcy as a new biomarker of vitiligo extent (Silverberg,2011). 

Conclusion: the present  study showed significantly higher Hcy levels in vitiligo patients than controls & 
male patients had significantly higher  level than female patients but with no significant difference in the level 
of B12 or folic acid, the current study demonstrated elevated serum Hcy levels in extensive vitiligo. Serum Hcy 
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is related to the gender of patients, activity of disease and disease extent.So Hcy may be a precipitating factor in 
the pathogenesis of vitiligo in predisposed individuals.We recommend the routine estimation of Hcy level in 
patients with vitiligo and the addition of Hcy lowering agents such as vitamin B6 ,B12 and folic acid in the 
vitiligo treatment protocol. 
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