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InlTVductiun

SII'IOkinJ; is one of lhe unetbical lifesty\e:$
associated witb gf'net icdamqe. Tobaccocontai ll5
toxw ebe mical oompoundl and~ radicab which
can trigger cell damqe and induces mutations
in the deoJ<)'ribol'l""*ic «id (DSA) which will
lecreese the risk al maIignan" In the oral cavity,
lungs, and othn- non-c:ommunkable dlaeun.>-'

Indonesia bad the Ii..., Iarges1 number of
. moken in the world in :lOIS; there were 16.2"
of .mol<ers who wen~ 15~n and older.
We.t J ava oontribute!l lo lhe.-6 tim"" increue
in the proportion of ltcti"" smokers at I" altd
pullive . moken at 62.8" .' A tOlal of 10.9 mUlion
I1lSident. of the Band ung city became .mokera by
epending 12- :.19 cigarettes per <biy.-

The bn«al muoosa (BM) ts a~ Oat
epithelial layer that functiol1ll 15 a proIertion
for the oral cavity against potential carciOOf,enic
lubstances thaI can produoe potenlial react l""
produeta in tbe 01111 cavity. The oella in the BM
layer UMd to deled the OCJeUrTeRCe of initial
&enolo.ina caUMd by carcinogenic inbllo.nt
suba tancftl . udI AI cipretle smoke. &foliated
buccal oeUs IWd iii ........i n....m~ indicators of
~Ollic elfec:udlll nctrriud by the appesranoe
of MN inceu.. The frequen.cyof the micronucleus
is proportional to lhe c!qree of expo!lure and
the pltential al carci nOllenic sublnances.' An
,"""mination of bua:al MS cens can be done
usill& HE rnining lhroush observation of a lisht
microerope or specific DNA Ila inings Iud! 15

acridine orange and Feulgen. This method can
be u-.I regularly as an InitilllCreCt1i~In s:rouP&
of individ wtls who are IlISCCJll:ible to expowre to
ca.tcinogenie IUbst:ancftl. Th" p"""""CCat MS is a
re liable Ind icalorofchro~clarnqe d ue 10
Ihe 1081 otlhe whole and partial chrom<".om,eo..•

Free radicalsincipret!esCluseoxidali"" Sll1!III

and can II!'8d to atheroecleroais, dishetea. cano...-,
neurodeg"nel'lltM! diaorden, canliovlUallar
diAonIen, and otheT chron ic oonditions.'" High
free radi.r.aIa will Cluae C'Ildogenow; antioxidants
in the bodyto~Jine and~ not effecti\~ agail1llt
the harmful effects at free l'lIdical •. Exogenous
antioxidants or 0Ihet" micronut rient snpplements
II'P n-'cd to P"""'nt the hannful effects of~
radialia for becoming a cofactor for antioxidants
to maintain optimal Ilene health..... Or>e of the
essential micronutrientala folic acid.·

Fota te need in DNA lIability by synthesizing
with deoX)1hymidine monophosphat" (<1T'M P)
derivni from dooxyuridine~te

(dUMP). II pla,.. a role in donating methyl
in folate-methionine methylation. Vitam in
8.' driciency .1.... produces hi&h uracil .
whi~h cauael reslridlon. on folate synthesis
th rough the inhihition of the synthetic of SolO
methylenetet rahydrofolate. The result is In DNA
mutationa, single-sll'llnded DS A fonnation,
DNA fragmentalion, chromoaomal damage,
and MN formalion. Folate and vitamin BI:.I

need for the syn t!>eoill of methionine th roush
remcth)1aling of homOt)'SlPine (IICy) and the
S-adenosylmethionine (SAM) syn thetic;. typical
mcthyI donor needed forthe maintena nce of DNA
IT>eIh}-\ation patterns..., Ba.oed on the oklIcript ion
abo\-e, the resea rcher .... intel'ClltN to """ the
effects of folic acid at usual dou.ge (<1 00 meg and
1,000 mq) to the frequency of buccal mUOOA
MN" In active smokers.

The 60 participants aekded ~rdin& the
duration of smokinp; habits; minimum for one
yea r. The part icipants should have 0 0 alcoholic
consumption habit.. systemic diseaaea. alIer'3Y to
folic acid , undergoing l'lIdiolhenpy, perform ing
oral • •ray exa mination procedures in the lut
month, amalp m dental fil1il\&l. and chronic
infedioll, and inllammalio n of the oral cavity.
Fifty-thn!e participanll follow the enti re th ree
weoebof the l'fOWUrll period.

The samples IWllbbed from the buccal murosa
using I buccal brush al pre-supplementation and
pl.llIt-supple mentalion llrouP of 400 mq and
' ,000 mq folic acid. The buccal smea red on the
~ objed: and stai ned by I1F~ The multa were
observOO on 100 cells Ind ""alUllted with lOO X

and 4 00X magnifiClltion using a IW!Im~
Th" data analyzed usi"" the Slatiotieal

Package for Social Sciencftl ..,ftware (SPSS 100:.,
Chicago, 11., United States). Data preoeDted II

I mea n alld sla ndard deviation. n.., differences
hetWCll'n the variaNes ....,.., analyzed lIAng the
Wilcoxon and KrusJW..WaJJia test . A P val..... of
<0.05 w.. considered signi ficant. 'Ihia research
bad awraved by the Heal th Research Ethlca
Comm ittee of FilICII1ty of Medicrn.. Univt'l'$itu
Islam Bandung with lbe ethical d ""ran""
numbe r: 319/Komite Etik.FK/X/ 2018 .

Rn.ull..

The MN in the ooc:eal mucosa found in YaJ)ing
amounts OOtween panicipa nla. Micronucleus
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Figure:1 M;eronud~w.ln Buccal Mua.a
cell tlrruw head)
ot..t-l ................_~witII HE
u~

T00..:.::0usehabits in variollll fomt...... asaoci.led
with an illCft'Utd risk of oral taDl'eT.~ CIJIOrettC8

DU.cu¥lon

of the 400 mq and 1,000 mq did not gR-.! . ny
si&nifia,nt effcd.

MN F!'e<Iut'ncy MN Frequency
Group A Group BSupplem..ntation

Pre-eupplementatica 6.39*3.9~ 6.93~ 5 .82 0.00·
Poo.t..uppl..lttl'Jtlltion 3.8ota..66 :J.3H :1.17 0.00'

A 2-59~ 1.26 3.32*3.65 0.94"

F1j{Ure I (A) Normal Cell, (B) Mlcrunud..... ln Buo:eal Muros.
ot-t-dthrou&!> '00.~ _ tlf_

_~",". ,_A<id Uoooolllo_r--I!>o_ ..,..__. f, "" .._

observations an- CIImed OUI 1h1'Ollgh. a light
miCl"lW'OP" wilh 100. and 400. mat;nification
with calculations pM"onned on 100 ...lIs in
....ch buCClll muOOK I~ar. ~ .w, of MN
ill ¥.I-J,t; times tlum I~ ...ntrel noclPus, bul
they h. .... aimil• • round .ha~ and lknsity.
The micronuc1f'\1o IlJUIgeA found in this study
P'"'""led In R lJ,u .... 1 .nd 2 below.

The rornpariAon of MN freq uenry~
tho! pu'tidpllnl who we.... provided 400 mea . nd
1.000 nq folicllcid as pre-snpplementation .nd
po::.I"uppWmrntation are shown On T. ble.

In the VOUP of participants who ro n.uml'<.!
400 nq (poop A ) .nd 1,000 mq (group Bl
the frequency of !he PJfoI..uppiemenllllion
micronudeu.s was 10-. (poop A_3-80u.66;
youpB-3.31~2 .7t)th.n Ihe~uPJller-ntation

MN (youp A-6.39*3.92; I""up B-<>.93~5-82)

l'CIIpectivdy. Th..... was • silJ,flificanl ditren-rtOe
bdween the freq uency of tho! MN pre
supplementation .nd post-supplcmentation of
folic acid, both in the group pl'OYidcd with folic
acid at 400 IIlCII . nd 1,000 ""'I. 1bercforc the
implemcotation of 400 10'11 of folic acid was able
10 5i~ifi"'lDtly ..oouoe t~ buceal mucosa MN
~ of acm-.! . moken, while the dosagli!



~ <oIIIJlIex. mixtu.... uf VlIrious lU.....noes that
~ lIenotoIio: and rani~nk 10oral ~tbelial

cdls." Micronudals is the .-ult of m n>mollOllle
chaIl&es Ol'igin"illl from f.....,.n1A or who'"
m roIDOllOlmS th-l Loa; in the anaphue durillll
the break up of mro_ illdooed by "",ny
Kenotoxic &lIenlJl.

s..-veral otudies have IIhown di fferent results
reg ardi llll th e ~lion between cip.retle
consumption a nd increuiDK MN frequencies in
bllcal muOOllll eel"'...... In th is atudy, the """'-l tsof
the in",""" of MN fnoquMl<')' wU VlIri..:1 betwt'ell
individual., wit h an aWTat.eva lue of6.39ic3.92 in
AJ'OIl p A and 6.93"5.82 in KTOU p B. The study by
Ncneayan abowed th at amokillll indured MN and
nth" ml'OCllOOlOnu1 -.nom...lies in bUOOllI cells.
The "YIoI1!1l..u. effertll of cipretlell <In en<lliated
bu<nl cella ...... lnoconsi.otl!1lt, and th""" lindinp
suuet thaI thio miallUltdl may partly be du e to
VlIriatiotv in tar and nicotine kvril! of cigarettes
smokedbyptlrticiJlllnta.

Folic acid is ... put of vitami n B which ...ct
.... an antiMido. nL SeYeraI s1udieo have ohown
that f<>lle arid lI1IppI...,.,..tation CUI ~""" the
MN fmqUetlC)' in lymphocytes, buocaJ. mu OOWl
epiltu-lial cells si&nifieantly in bi&h-ri-..... PUUJlll
(aml>kmo, alooholial, ptltie nlll with mronlc
diRa_). Folie acid provided in hi&h dor.a&e in
order 1<1 protect oeI1lI from th e occurrence ofD~A
da l1la&e due to the l!XJ'O"ure to bWi OIIi<lInla.
Supl'lementation of 2 ~l,OCM) lOCI ... nd 3KSOO
""'II of folie ...cid was pro>-ided for 30 days ...nd
wU MO'WIl to d ""n'8lIe th e bu""...1 mu ""","" MN
frequeo<:y in previou~ studies." Our IlIUdy 11_....:1
folk arid supplerrlfmtltio n once dailyof 400 lOCI.
and 1,0CM) mq d """ indi""l"" lhe im prowmrnt
eX MS fmq ueDl':y by SO" he!w""n the pI"'
supplementation and post-olu pplementalion of
folK acid. N"'ertheltsa, the MN red uct Ion not
ayochroniud with the aYl'l'alle MN fmqurlK')' of
healthy people about O.s-:L5 MN per 1,000 cella
aa:ordilll to the .-arclIlmplemenled byJois et
oL"

s..,..,ral facton that Inll....""'" the form m
IlDOmaIies iPdudfo alllOloilll hlIbita, ""'-l ...nd
systemirinfectionA,Ur..tIyIe, and theolhnrhro"",
di5eues underi)'illl h. In this lindy, PflTticiJlllllIII
had the saIDI' riAl factors for the erIIeIF""'" of
MN ba.-J on data OOUiill"d throu p 6llin& oU[
qu ...ti<lnnai.... in JlIIrt icip"nla at the begiDDiIII of
thr study. Some ptlrt iripanta Md an adequate to
bed oral helllth Inde~ in the two tlUtme nt lVOUp6.
It ...mld be One of the aupportillll factors for the

hi&b freqlreIle)' of MN in JllIrtid pants. There ill a
strollSrelation.<hip between th~ plaque index and
the calculus with an incl"".ue in the frequelK')'of
mirronudPw< in t.... ""II <lral epit....lium . Ornlal
and calculus p laqlJf!S a,... pl.l.l'ell for ora l bacteria
thlIt produ "':! dlronk bM1erial inf<'d.lona."
Otronic inf<'d.io... lead to dlrook Inflammatory
pl" thlItU'1! earrinogenlr and are uaoc:Ulted
with the formation <If r1b1Ol1en it llt1ll"titdamav
in oral epitbelilll relb."

Con cl o.lotI

Th illst udy concluded that .dminilltnltion of foIir
acid at a doole <If <l00 lOCI and 1,000 mq pve
sim ilar l't'\Iulta to ad~ In the bu<raIm~
MN fmq uelK')' in active arnoI<era.

Con fli ct orIntel'ft<!

The authol'll d~(']a ,... no conflirt of intenogts.
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