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B Vitamin Supplementation Reduced Serum
Homocysteine and Interleukin-6 Levels in

Patients with Behcet’s Disease with Acute Venous
Thrombosis: A Prospective Controlled Study

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  So me pre vi o us stu di es sug ges ted that hyper ho mocy ste i ne mi a and pro-inf -
lam ma tory cyto ki nes we re risk in di ca tors of ve no us throm bo sis in Beh cet’s di se a se (BD). Ho we ver,
a pros pec ti ve tri al in ves ti ga ting the ef fect of ho mocy ste i ne (Hcy) re duc ti on on in ter le u kin-6 (IL-
6) le vel, a mar ker of inf lam ma ti on, has not be en per for med pre vi o usly. Our aim was to eva lu a te the
ef fect of Hcy lo we ring the rapy on se rum le vels of IL-6 in pa ti ents with BD with ve no us throm bo -
sis. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Thirty pa ti ents with BD with acu te ve no us throm bo sis of the leg and 30
he althy sub jects we re inc lu ded in this study. Se rum le vels of Hcy and IL-6 we re eva lu a ted in both
gro ups. La ter on, 15 pa ti ents we re ran do mi zed to re ce i ve B-vi ta min supp le ments for 8 we eks and
se rum le vels of Hcy and IL-6 we re re e va lu a ted. Re ma i ning 15 pa ti ents ma de the con trol gro up se -
rum le vels of IL-6 we re re e va lu a ted af ter 8 we eks. RRee  ssuullttss::  Se rum Hcy and IL-6 le vels we re fo und
sig ni fi cantly ele va ted in pa ti ents with BD with ve no us throm bo sis when com pa red with he althy
con trols (p= 0.00). Hcy was fo und to ha ve high cor re la ti on with se rum IL-6 le vel (r= 0.802, p= 0.00).
Af ter vi ta min supp le men ta ti on for 8 we eks, Hcy le vels of pa ti ents we re fo und sig ni fi cantly dec re -
a sed (p= 0.001). IL-6 le vels we re fo und sig ni fi cantly dec re a sed in pa ti ents re ce i ving vi ta min supp -
le ments when com pa red with pa ti ents who we re not re ce i ving vi ta min supp le ments (p= 0.00),
sug ges ted that re du cing Hcy re du ced IL-6 le vels. CCoonncc  lluu  ssii  oonn::  Supp le men ta ti on with fo lic acid, vi-
ta min B6 and vi ta min B12 was ef fec ti ve in nor ma li zing se rum ho mocy ste i ne con cen tra ti on and re-
du cing IL-6 le vels in pa ti ents with BD with ve no us throm bo sis.

KKeeyy  WWoorrddss::  Beh cet’s syndro me, ve no us throm bo sis

ÖÖZZEETT  AAmmaaçç::  Da ha ön ce ki ba zı ça lış ma lar Beh çet has ta lı ğı (BH)’nda hi per ho mo sis te i ne mi ve pro -
inf la ma tuv ar si to kin le rin ve nöz trom bo zun risk be lir teç le ri ol du ğu nu öne sür dü. Bu na rağ men, ho -
mo sis te in (Hcy) azal tıl ma sı nın, inf la mas yo nun bir be lir le yi ci si olan in ter lö kin-6 (IL-6) üze ri ne
et ki si ni araş tı ran pros pek tif bir ça lış ma da ha ön ce ya pıl ma dı. Bi zim ama cı mız ve nöz trom boz lu
BH’de Hcy azal tan te da vi nin se rum IL-6 dü zey le ri ne et ki si ni de ğer len dir mek ti. GGee  rreeçç  vvee  YYöönn  tteemm  --
lleerr::  Bu ça lış ma ya akut ba cak ve nöz trom bo zu olan 30 BH ve 30 sağ lık lı bi rey da hil edil di. Se rum Hcy
ve IL-6 dü zey le ri her iki grup ta de ğer len di ril di. Da ha son ra 15 has ta, 8 haf ta sü re sin ce B-vi ta min
tak vi ye si al mak üze re rast ge le se çi le rek se rum Hcy ve IL-6 dü zey le ri tek rar de ğer len di ril di. Ka lan
15 has ta kon trol gru bu nu oluş tur du ve 8 haf ta son ra se rum IL-6 dü zey le ri tek rar de ğer len di ril di.
BBuull  gguu  llaarr::  Sağ lık lı kon trol ler le kar şı laş tı rıl dı ğın da, ve nöz trom boz lu BH’de se rum Hcy ve IL-6 dü -
zey le ri be lir gin ola rak yük sek bu lun du (p= 0.00). Hcy’nin se rum IL-6 dü ze yi ile yük sek ko re las yon
gös ter di ği saptandı (r= 0.802, p= 0.00). Sekiz haf ta vi ta min des te ğin den son ra has ta la rın Hcy dü zey -
le ri nin be lir gin ola rak düş tü ğü bu lun du (p= 0.00). Vi ta min des te ği alan has ta lar da IL-6 dü zey le ri -
nin vi ta min des te ği al ma yan has ta lar la kar şı laş tı rıl dı ğın da be lir gin ola rak düş tü ğü bu lun du (p=
0.00), bu bul gu lar Hcy azal tıl ma sı nın IL-6’yı azalt tı ğı nı dü şün dürt tü. SSoo  nnuuçç  llaarr::  Fo lik asit, vi ta min
B6 ve vi ta min B12 ile des tek te da vi si, ve nöz trom boz lu BH’de se rum Hcy kon san tras yo nu nu nor -
ma li ze et mek ve IL-6 dü zey le ri ni dü şür mek te et ki liy di.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Beh çet sen dro mu, ve nöz trom boz
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eh cet’s di se a se (BD) is a vas cu li tis, cha rac te -
ri zed by in vol ve ment of both ar te ri es and
ve ins and ves sels of all si zes.1 Throm bo sis of

su per fi ci al and de ep ve in is mo re fre qu ent than ar-
te ri al ane u rism and throm bo tic occ lu si ons.2,3 De ep
ve in throm bo sis is se en in abo ut one-fifth of Tur k-
ish pa ti ents with BD.2

Hcy is an in ter me di ary sulphydryl-con ta i -
ning ami no a cid for med du ring the con ver si on of
met hi o ni ne to cyste i ne. Its sulphydryl gro up can
ca u se di rect en dot he li al cyto to xi city.4 High le vels
of Hcy ca u se li pid pe ro xi da ti on, im pa i red va so -
mo tor re gu la ti on, prot hrom bic sur fa ce, and the -
re fo re at he rot hrom bo ge ne sis.5 Se ve ral re ports
show that Hcy pro mo tes throm bo sis by dis tur bing
the pro co a gu lant-an ti co a gu lant ba lan ce.6,7 So me
stu di es ha ve shown that hyper ho mocy ste i ne mi a
might be as su med to be an in de pen dent and cor-
rec tab le risk fac tor for throm bo sis in BD.8-13 Hcy
is tho ught to in du ce pro inf lam ma tory cyto ki -
nes.14,15 Vi ta min B6, vi ta min B12 and fo lic acid
supp le men ta ti on can dec re a se ho mocy ste i ne le v-
els even in pe op le with nor mal se rum vi ta min
con cen tra ti ons.16 Com bi ned vi ta min supp le men -
ta ti on was re por ted to re du ce hcy le vel ef fec ti vely
wit hin 8 we eks.17

Pro-inf lam ma tory cyto ki nes such as IL-1, tu -
mor nec ro sis fac tor (TNF) and IL-6, play a key ro -
le in tis su e fac tor ex pres si on on mo nocy tes and on
en dot he li al cells and con tri bu te sig ni fi cantly to re -
gu la ti on of he mos ta tic ba lan ce in physi o lo gic and
pat ho lo gic con di ti ons.18 In cre a sed spon ta ne o us se-
c re ti on of TNF-α, IL-6 and IL-8 in mo nocy te cul-
tu res ob ta i ned from BD pa ti ents ha ve be en
shown.19 Ava i lab le ex pe ri men tal and cli ni cal evi -
den ce sug gests that IL-6 is ma inly in vol ved in ac ti -
va ti on of co a gu la ti on.18

Ba sed on this back gro und, our aim was to eva -
lu a te the se rum le vels of Hcy and IL-6 in pa ti ents
with BD with ve no us throm bo sis of the leg and the
re sults we re con trol led with he althy in di vi du als.
In ad di ti on, we eva lu a ted the ef fect of Hcy- lo we -
ring the rapy, by B-vi ta min supp le men ta ti on, on se -
rum le vels of IL-6 in pa ti ents with BD with ve no us
throm bo sis.

To the best of our know led ge, our study is the
first pros pec ti ve tri al that in ves ti ga ted the ef fect of
ho mocy ste i ne re duc ti on on IL-6 le vel, a mar ker of
inf lam ma ti on, in pa ti ents with BD with ve no us
throm bo sis.

MA TE RI AL AND MET HODS

SUB JECTS

Thirty pa ti ents with de ep ve in throm bo sis with or
wit ho ut su per fi ci al throm boph le bi tis of the leg (20
ma le, 10 fe ma le; me an age of 38.87 ± 7.16) ful fil -
ling the In ter na ti o nal Study Gro up Cri te ri a for the
di ag no sis of BD and 30 he althy con trol sub jects (21
ma le, 9 fe ma le; me an age of 37.18 ± 6.59) we re in-
c lu ded in this study.20 Pa ti ents who had con co mi -
tant ar te ri al in vol ve ment we re not inc lu ded in the
study. Pa ti ents with BD we re se lec ted from pa ti -
ents who we re be ing fol lo wed up by the de part -
ments of der ma to logy and car di o vas cu lar sur gery.
Pa ti ents who had ot her type of ill ness such as au-
to im mu ne di se a se that co uld af fect the cyto ki ne le -
vels or pa ti ents ta king any me di ca ti on af fec ting the
im mu ne system or vi ta min supp le ments in the pre-
vi o us 6 months and pa ti ents with hyper li pi de mi a,
chro nic he pa ti tis, re nal fa i lu re, se ve re pso ri a sis,
per ni ci o us ane mi a, and chro nic al co ho lism which
might af fect Hcy le vels we re exc lu ded from the
study. The study was ap pro ved by the lo cal et hics
ins ti tu te. In for med con sent was ob ta i ned from all
sub jects. 

STUDY DE SIGN

We eva lu a ted the se rum le vels of Hcy and IL-6 in
pa ti ents with BD with acu te de ep ve in throm bo sis
with or wit ho ut su per fi ci al throm boph le bi tis of the
leg and the re sults we re con trol led with he althy in-
di vi du als.

In the se cond step of our study, half of the pa-
ti ents (n= 15) we re ran do mi zed to re ce i ve B-vi ta -
min supp le ments (fo lic acid 5 mg, co ba la min 0.4
mg and pyri do xi ne 25 mg), da ily for 8 we eks. Eight
we eks af ter, se rum le vels of Hcy and IL-6 we re re -
e va lu a ted. Re ma i ning pa ti ents (n= 15) ma de the
con trol gro up and 8 we eks af ter, se rum le vels of IL-
6 we re re e va lu a ted in this gro up.
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VAS CU LAR EXA MI NA TI ON

Ve no us throm bo sis was de fi ned as pre sent when
con fir med by Dopp ler ul tra so nog raphy, con trast
ve nog raphy, im pe dan ce plethy smog raphy or com-
pres si on ul tra so nog raphy. Su per fi ci al throm boph -
le bi tis was con fir med by cli ni cal pa ra me ter
(pal pab le elon ga ted sub cu ta ne o us lumps along the
axis of su per fi ci al ve ins, ten der ness, swel ling and
red ness).

SE RUM HO MOCY STEI NE ANALY SIS

Se rum ho mocy ste i ne le vels in the study gro ups we -
re de ter mi ned by flu o res cen ce po la ri za ti on im mu -
no as say (FPI A) tech ni qu e (Axis Bi oc he mi cals, ASA,
Os lo, Nor way). FPI A was run on an IMx analy zer
(Ab bott, USA). The 95% con fi den ce in ter val of
plas ma Hcy le vel sug ges ted by the ma nu fac tu rer
for he althy in di vi du als is 4.45-12.42 µmol/L. 5 cc
blo od samp les we re drawn using a 25 ga u ge ne ed -
le from a pe rip he ral ve in, avo i ding ha e moly sis in
the mor ning ho urs af ter an over night fas ting and
30 mi nu tes of su pi ne rest and col lec ted in to eth yl-
e ne di a mi ne tet ra a ce ta te (ED TA) con ta i ning tu bes.
Samp les we re cen tri fu ged at 1000 xg for 10 mi nu -
tes. The se rum was se pa ra ted in ali qu ots and im-
me di a tely fro zen and sto red at 60oC wit hin 60
mi nu tes un til use.

DE TEC TI ON OF SE RUM IL-6 BY ENZ YME-LIN KED 
IM MU NO SOR BANT AS SAY

The IL-6 le vel was me a su red with an enz yme-lin -
ked im mu no sor bant as say (ELI SA) using an Hu man
IL-6 Bi o So ur ce In ter na ti o nal Im mu no as say kit
(Ni vel les, Bel gi um) with a de tec tab le le vel set at 2.5
pg/mL. 5 cc ve no us blo od samp les we re drawn
from pa ti ents and he althy vo lun te ers. The se rum
was se pa ra ted by cen tri fu ga ti on at 1000 xg for 10
min and sto red at -70 un til use.

STA TIS TI CAL ANALY SIS

Re sults we re analy sed using SPSS for Win dows®

VER 11.5 (SPSS Inc., Chi ca go, IL, USA). Va ri ants
we re eva lu a ted by one samp le Kol mo go rov-Smir -
nov test for com pa bi lity with nor mal dis tri bu ti on.
As the da ta did not fit nor mal dis tri bu ti on, the non-
pa ra met ric Mann-Whit ney U test was used for be-
t we en-gro up com pa ri sons as in di ca ted. The

re la ti ons hip bet we en va ri ab les was eva lu a ted by
Spe ar man cor re la ti on. Le vels of sig ni fi can ce set at
0.05. Da ta are pre sen ted as me di an va lu es and the -
ir in di vi du al ran ges (in pa rent he sis).

RE SULTS

The re was no sta tis ti cally sig ni fi cant dif fe ren ce in
the sex (p= 0.921) and age (p= 0.183) of the gro ups.
Se rum Hcy le vels we re fo und sig ni fi cantly ele va -
ted in pa ti ents with BD with ve no us throm bo sis
when com pa red with he althy con trols with a me-
di an of 18.2 (15-28) and 8.1 (5-12.21) res pec ti vely
(p= 0.00). Se rum IL-6 le vels we re fo und sig ni fi -
cantly ele va ted in pa ti ents with BD with ve no us
throm bo sis when com pa red with he althy con trols
with a me di an of 38 (28-227) and 2.5 (2.5-27) res -
pec ti vely (p= 0.00) (Tab le 1). Hcy was fo und to ha -
ve high cor re la ti on with se rum IL-6 le vels (r=
0.802, p= 0.00) (Tab le 2).

Af ter B-vi ta min supp le men ta ti on for 8 we eks,
Hcy le vels of pa ti ents we re fo und sig ni fi cantly de-
c re a sed when com pa red with pret re at ment va lu es
with a me di an of 12.4 (8.3-17.8) and 18.03 (15-24)
res pec ti vely (p= 0.001) (Tab le 2).

IL-6 le vels we re fo und sig ni fi cantly dec re a sed
in pa ti ents re ce i ving B-vi ta min supp le ments when
com pa red to pa ti ents who we re not re ce i ving B-vi -
ta min supp le ments with a me di an of 17 (9-28) and
36 (26-56) res pec ti vely (p= 0.00), sug ges ting that
re du cing Hcy re du ced IL-6 le vels.

DIS CUS SION

Ve no us throm bo sis ap pe a red to be the ma jor vas cu-
lar in vol ve ment re por ted in 7 to 33% of ca ses with
BD with a ma le pre do mi nan ce, and rep re sen ting
85 to 93% of vas cu lo-BD.21 Hyper ho mocy ste i ne -
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Patients with venous Healthy controls

thrombosis (n= 30) (n= 30) p value

Hcy levels (µmol/L) 18.2 (15-28) 8.1 (5-12.21) 0.00*

IL-6 levels (pg/mL) 38 (28-227) 2.5 (2.5-27) 0.00*

TABLE 1: Comparision of serum homocysteine and 
IL-6 levels between groups.

* Significantly different by Mann Withney U test (p< 0.05)
Data are presented as median values and their individual ranges within parentheses.
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mi a is in de pen dently as so ci a ted with the de ve lop -
ment of co ro nary, ce reb ral and pe rip he ral vas cu lar
di se a se and de ep-ve in throm bo sis in the ge ne ral
po pu la ti on.22 The ma in fac tor res pon sib le for the
in cre a sed fre qu ency of throm bo sis in BD is tho ught
to be en dot he li al dysfunc ti on ca u sed by vas cu lar
inf lam ma ti on.8,9 The as so ci a ti on bet we en Hcy le v-
els and en dot he li al dysfunc ti on and its cor re la ti on
to the deg re e of en dot he li al da ma ge ha ve be en
shown in pa ti ents with BD.23 So me stu di es ha ve
shown that hyper ho mocy ste i ne mi a might be as su -
med an in de pen dent and cor rec tab le risk fac tor for
throm bo sis in BD.8-13 Hcy is tho ught to in du ce pro -
inf lam ma tory cyto ki nes.14,15 In pa ti ents with BD,
in cre a sed spon ta ne o us sec re ti on of cyto ki nes in vol -
ved in the inf lam ma ti on such as TNF-α, IL-6 and

IL-8 was shown.24,25 In de ed we re cently sho wed
that Hcy le vels we re ele va ted in the ac ti ve sta ge of
BD and cor re la ted with the num ber of ac ti ve cli ni -
cal ma ni fes ta ti ons in cre a sed. We sho wed a po si ti -
ve cor re la ti on bet we en se rum Hcy and
inf lam ma tory mar kers; TNF- α, CRP and ESR.15 As
we pre vi o usly sho wed that se rum hcy le vels we re
ele va ted in the pre sen ce of vas cu lar in vol ve ment,
ac ti vity of the di se a se we re not as ses sed in this
study.15 Con sis tent with pre vi o us re ports in this
study we fo und ele va ted se rum Hcy le vels in pa ti -
ents with BD with ve no us throm bo sis when com-
pa red with he althy con trols and Hcy was fo und to
ha ve high cor re la ti on with se rum IL-6 le vels. In
ad di ti on, our study sho wed that re du cing Hcy by
B-vi ta min supp le men ta ti on re du ced IL-6 le vels,
con fir ming that Hcy as so ci a ted with IL-6, a pro in-
f lam ma tory cyto ki ne. We exc lu ded the ef fect of
the re sult of the dec re a se of the throm bo tic pro cess
on se rum le vels of IL-6 by re e va lu a ting the se rum
le vels of IL-6 af ter 8 we eks in the con trol gro up
which con sis ted of pa ti ents that did not re ce i ve vi-
ta min supp le men ta ti on. 

Hcy is tho ught to pro mo te the clot ting cas ca -
de vi a se ve ral ac ti ons inc lu ding inac ti va ti on of pro-
te in C, ac ti va ti on of co a gu la ti on fac tor V, in cre a sed
vas cu lar smo oth musc le cell pro li fe ra ti on, and in hi-
bi ti on of throm bo mo du lin.9 In vas cu li tis such as
BD, en dot he li al-le u kocy te in te rac ti on is an im por -
tant part of the inf lam ma ti on. Hcy has be en re por -
ted to in cre a se en dot he li al-le u kocy te in te rac-
ti on.26,27 The in cre a se in Hcy con cen tra ti on in pa ti -
ents at risk for vas cu lar di se a se is ex pres sed as odds
ra ti o and for ve no us throm bo sis, this odds ra ti o is
ap pro xi ma tely 1.6.28 In a study, a chan ge of 1
µmol/L in Hcy con cen tra ti on was fo und to cor res -
pond to a risk ra ti o of 1.01.28 A study re por ted that
5 µmol/L in cre a se of Hcy was as so ci a ted with a 60%
and 27% in cre a sed risk of ve no us throm bo sis in
ret ros pec ti ve and pros pec ti ve stu di es, res pec ti -
vely.29 Additionally, increase of Hcy was found re-
lated with stasis dermatitis and ulcer.30 The re is
ac cu mu la ting evi den ce for inf lam ma ti on mar kers,
such as IL-6, as a re sult of throm bo sis.31 As, ava i -
lab le ex pe ri men tal and cli ni cal evi den ce sug gests
that IL-6 is ma inly in vol ved in ac ti va ti on of co a gu -

Spearman correlation 

coefficient p value

Hcy and IL-6 levels r= 0.802 0.00*

TABLE 2: The relationship between serum 
homocysteine and IL-6 levels.

Patients n= 15

Before After p value

Hcy levels 18.03 (15-24) 12.4 (8.3-17.8) 0.001*

TABLE 3: Comparision of serum homocysteine levels
in patients before and after treatment with 

B-vitamin supplements.

* Significantly different by Mann Withney U test  (p<0.05)
Data are presented as median values and their individual ranges within parentheses.

Patients receiving Patients not receiving

vitamin supplements vitamin supplements

(n= 15) (n= 15) p value

IL-6 levels (pg/mL) 17 (9-28) 36 (26-56) 0.00*

TABLE 4: Comparision of serum IL-6 levels in patients
receiving B-vitamin supplements (Hcy reduced group)

with patients who were not receiving B-vitamin 
supplements. 

* Significantly different by Mann Withney U test  (p<0.05)
Data are presented as median values and their individual ranges within parentheses.



la ti on, re du cing IL-6 le vels might be use ful in
throm bo tic events.18

CONC LU SION

In our study, we fo und ele va ted se rum Hcy and IL-
6 le vels in pa ti ents with BD with ve no us throm bo -
sis when com pa red with he althy con trols. Our
study sho wed that Hcy had a high cor re la ti on with
se rum le vels of IL-6, a cyto ki ne ma inly in vol ves in
ac ti va ti on of co a gu la ti on. The se re sults add furt her
evi den ce for the con ten ti on that hyper ho mocy ste -
i ne mi a might be as su med a cor rec tab le risk fac tor
for throm bo sis in BD and Hcy might in du ce pro in-

f lam ma tory cyto ki nes. Supp le men ta ti on with fo lic
acid, vi ta min B6 and vi ta min B12 was ef fec ti ve in
nor ma li zing se rum ho mocy ste i ne con cen tra ti on
and re du cing IL-6 le vels in pa ti ents with BD with
ve no us throm bo sis. To in ves ti ga te the ef fect of vi-
ta min the rapy on the prog ress and pre ven ti on of
ve no us throm bo sis in BD, re se arc hes in vol ving
long-term in ter ven ti ons are ne e ded.
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