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NGHIEN CUU PAP UNG VOl PIEU KIEN OXY HOA BAT LOI O VI KHUAN

STREPTOCOCCUS MUTANS

Nguyén Thi Thinh, Nguyén Thi Mai Phuong
Vién Cong nghé sinh hoc

TOM TAT

Nghién ctru nay nhim tim hiéu su dap ng cua vi khuin Streptococcus mutans, tic nhin chinh gly
sdu tAng & ngudi, voi cac chit gay tbn thuong oxy héa khac nhau gom H,O,, 8 hydroxyquinoline - 8HQ
{lam tang sinh gbc H,0; va 07}, va plumbagin (lam tang sinh goc 0,). Nhimg su thay d6i v& hoat tinh
cdc enzyme bido v€ gom superoxide dismutase (SOD), NADH oxidase (NOX), glutathione reductase
(GR) va thanh phan protein cua vi khuin dudi diéu kién oxy hoa bt 1gi gdy ra boi cac chét khang khuin
nay di duge kiém tra. Bicu klen oxy héa bt lgi 1am tang hoat tinh SOD t&i 134, 113 va 240% so vai dbi
chimg, trong img vdi cac néng dé xu 1y té bao 13 0,5 mM H;0,, 21 pM 8HQ va 10 uM plumbagin. Mirc
do per0x1de hoa té bao thang qua viéc do ham lugng malonaldehyde - MDA cling tang 1én khi ting nong
d cac chat xtr Iy. Tuong ty, ham luong glutathione - GSH, déc biét la plumbagin ciing ting lén ding ke
khi té bao duge xir Iy voi cde chdt khang khudn nay. Ngoai ra, ching toi cung tim thay sur khac biét vé
mtic dé biéu hié¢n cua céc bang dién di hoat tinh enzyme SOD, NOX va GR cla §. mutans & cac méu dbi
chimg so véi mau xur 1y, dic biét 13 cic méu xir ly véi H,O,. Thanh phan protein cia té bao trén dién di
d6 SDS-PAGE da thiy xuét hién nhimg bang protein dugc cam (mg (mau dam hon}), bing protein bi e
ché (mau nhat hom) va nhimg bang protein mdi xudt hién so véi mau dbi chimg. RO rang ia da c6 sy thay
dbi sau sic trong qua trinh sinh téng hgp protein cia vi khuin S. mutans aé thich nghi voi cée didu kién
oxy héa bat lgi. Cac két qua nghién clru cia ching t6i goi y réng sy tang hoat tinh SOD va ham lwong
GSH c6 thé 12 nhitng d4p tmg diéu kién bit loi n6i chung cia S. mutans vai cac didu kién oxy hoa bit Igi.
Cac bang protein mdi phét hi¢n ciing co thé s& 1a nhimg biomarker dé nghién ciru vé didu kién oxy héa

bét 1gi & vi khudn néi chung.

Tic khéa: Diéu kién oxy hoa bat lpi, H,0,, plumbagin, Streptoccus mutans, 8—hydroxyquinoline

MO PAU

Cac vi khuédn trong _mang bam rang thudng
xuyén tlep xl¢ vii cac goc oxy phan g (reactive
oxigen species - ROS) sinh ra trong qua trinh trao
ddi chét hay c6 mat trong cac san pham vé sinh rin
miéng. ROS géy ra nhimg ton thuong oxy héa cho (&
bio, 1a qua trinh ¢6 tinh chét chia khéa gay anh
huémg dén cée hoat dong cta vi khuin trong méng
bam ring. Nhim duy tri sy cdn bing thé oxy hoa va
bao vé cdc cau trac cia té bio, co thé sinh vét da
phat trién mét hé théng nhitmg enzyme ¢6 chic ning
phén hiy hay loai bé ROS. Cac enzyme chd yéu bao
gf‘)m superoxide dismutase (SOD), oxidase,
peroxidase (POD), glutathione reductase (GR) va
catalase (CAT). Trong s0 cic enzyme nay thi SOD
duge xem 14 enzyme quan trong nhét vi né triét tiéu
0Oy, 1a mét ROS duge sinh ra thudng xuyén & cic
sinh vat hiéu khi (Farr, Kogoma, 1991). Céc vi
khuén thudc gidng Streptococcus khong ¢ khi nang
téng hop nhan hem nén khong co hé théng oxy héa

phosphoryl hoa nhung vén cé kha nang hd hip cao.
O nhilng ching giy bénh dudimg miéng nhu la S.
mutans GS-5 hay S. sobrinus, sy tiéu thu oxy lién
quan chii yéu den hé théng NADH oxidase (NOX).
Nhir NOX, qua trinh khir don tri oxy duge han ché,
qua d6 han ché duge su hinh thanh ROS. Chinh vi
vily enzyme ndy cung vo1 SOD va GR duge xem 12
¢6 vai trd chéng ton thuromg oxy hoa chu yéu & vi
khuin nay (Pool, Claiborne, 1986).

Ngoai hé théng bao vé bing enzyme, phéan lén té
bao con st dung cdc protein chdng oxy héa khong
phai enzyme ¢6 khéi hegng phén tir thép Céac chat
bao vé dién hinh theo kifu ndy co glutathione
(GSH), mét tripeptide gém Glu-Cys-Gly. GSH ¢6
thé phan \mg true tiép véi cac phén tir oxi singlet,
superoxide va goc hydroxyl tw do, vi vdy ¢6 vai tro
truc tiép nhu chat san ling gde tr do. Mot chire néng
quan trong khac cia GSH la khir caq disulfide, hinh
thanh khi c6 diéu ki€n oxy hoa bat lgi & protein
(Beutler et al., 1963).
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Bai bao nay trinh bay nhitng két qua nghlen clu
vé dap img v6i digu kién oxy hoa bét lgi & vi khuan
Streptococcus mutans khi duge xir ly véi mot sé chit
khang khuin c6 khi nang gay ton thuong oxy héa
gdm: i) HyO,; ii) 8-hydroxyquinoline (8HQ); va iii)
plumbagin, 12 chat c6 kha nang kich thich sy sinh
goc Oy Muc dich cua nghién ctru la nhim tim hiéu
birc tranh chung vé qua trinh tén thuong oxy héa ¢
vi khuan trong mang bim ring, ma trréc hét 13 &
Streptococr_us va qua d6 xac dinh cac co ché bao vé
chi yéu cia vi khuan, giap tim ra nhimg bién phap
hiéu qua hon dé kiém soat cac bénh truyén nhiém
trong xoang miéng, dac biét 1a san rang.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Chiing vi sinh vt

Chuing vi khuan Streptococcus mutans GS-5 duge
liy tir bd suu tap gidng cua phong thi nghiém do GS.
Robert E. Marquis, Pai hoc Rochester, New York,
Hoa Ky cung cap. Té bie duge nudi ciy & 37°C trong
mdi trudmg chira 3% tryptone, 0,5% dich chiét nam
men va 1% glucose (TYG) dén diu pha sinh truéng
log (ODayye = 0,35) thi duge xur ly vai chét nghién
ciru & nhimg néng do thich hop. Sau khi phét trién qua
mot thé hé {OD3p = 0,7), té bao duge thu hoach va
thu dich chiét theo quy trinh nhu Svensater va déng
tdc gid d& mé ta trude day (et al., 2000).

Phwong phap

Xdc dinh hoat d enzyme

Hoat dd NOX dugc xac dinh theo phuong phap
cua Pool va Claiborne (2000). Hoat dd GR dugc xac
dinh theo phuong phip cla Carlberg va Mannervik
(1985). Hoat dd SOD duge xac dinh theo phuong
phap cua McCord va Fredovich (1969).

Xiic dinh sy peroxide hoa lipid

Su peroxide hoa lipid dugc danh gia théng qua
sin phim tao thanh c¢la qud rinh nay 1a
malonaldehyde (MDA). Ham lugng MDA duge xac
dinh theo phuong phép clia Wasowicz va dong tac
gia (1993).

Xdc diph ham lwong glutathione (GSH)

Nf)ng do GSH dwoc xac dinh theo phuong phap
clia Beutler va ddng tac gia (1963). San phim tao
thanh 14 thionitrobenzene duge do trén may quang
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phd tai bude song 412 nm.
Xdc dinh ham luwgng provein

Protein duge xac dinh bang phuong phap cua
Lowry va dong téc gia (1951), si dung alburmin
huyét thanh bo (BSA) 1am chat chuén.

Dién di protein

Dién di protein trén gel polyacrylamide (PAGE)
theo phuong phap cua Laemmli (1970). Bang SOD trén
gel dién di khéng bién tinh PAGE dugc xac dinh theo
phuong phdp cia Beuchamp va Fridovich (1971). Bing
NOX duge xac dinh theo phuong phép cia David va
ddng tic gia (2001) va bing GR duge xdc dinh theo
phuong phap ciia Hou va dong tic gia (2004).

KET QUA VA THAO LUAN

Anh hwéng cia didu kién oxy héa bat lgi do H,0,,
8HQ va plumbagin Ién sy peroxide héa lipid va
ham lugng GSH cia vi khuin S. mutans

Mot trong nhitng san pham cia sy peroxide héa
lipid 14 malonaldehyde (MDA), vi thé viéc danh gia
dnh hudng cda cdc chét quan tdm l€n qua trinh nay
duge thue hién thong qua viéc xac dinh ham luong
MDA trong cac miu nghién ciru. $4 liéu thu duoc o
bang 1 cho thdy ham lugng chét nay & cac mau dugc
xir ly déu cao hon so véi miu ddi ching va duong
nhu ¢6 xu hudng ting lén khi ting ndng do xir Iy. Cu
thé 13, & cAc mdu té bao xir Iy véi H,0, 0,5 mM,
8HQ 21 pM va plumbagin 10 pM, déu ¢6 ham luong
MDA cao hon r rét so va cac miu H-( 0,25 mM,
SHQ 10,5 pM va plumbagin 5,0 pM. Dac biét, &
miu xr Iy véi 8HQ 21 pM, ham lugng MDA ting
Ién 61 194% so voi i chimg, dat 24,49 nmol/mg
protein so v&i 12,46 nmol/mg. Pidu dé chimg to chat
néy c6 kha nang giy peroxide héa lipid manh.

Sy tich liy chit chong oxy héa GSH trong té
bao sau khi xir Iy cac chit khang khuin cling da
dwoc kiém tra dé xem xét dép (g bdo vé cia té bao
dbi véi cac chét nghién ctru (Bang 1). Két qua thu
dugce cho thiy trong sO 3 chét khang khuén duge
nghién cimu thi plumbagin ¢é dnh hudng 16 rét nhét
dén chi s6 nay. O nong do xir ly plumbagin 10 uM,
ham lugng GSH ting 148% so véi miu déi chimg,
dat 6 132,10 pmol/rog protein so vai §9,10
pmol/mg protein. Tuy nhién, didu thi vi 1a H,0,
duoc xem 13 chit oxy hoa kha manh, dudng nhu lai
khéng dnh hudng dén qud trinh nay. Nguyén nhéin
ciia su sai khac & diy co 18 13 do GSH d& phan {mg
truc tiép vai Oy dé triét tiéu gbe ROS nay.
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Bang 1. Ham luvgng MDA va GSH cia dich chiét té bao S. mutans trong diéu kién oxy hoa bat lgi dugc tao
béi cac chét khang khudn gay ton thwrong oxy héa 1a H;0,, 8HQ va plumbagin.

L . MDA GSH
Chat khang khuan
{nmol/mg protein} % (umol/mg protein) %
Béi chirng 12,46 100 111,33 100
0,25 mM 12,63 101 116,34 105
H:0:
0,50 mM 13,91 112 108,02 97
Dbi chirng 11,62 100 78,42 100
8HQ 10,50 uM 14,49 125 77,80 99
21,00 pM 24,49 194 91,50 117
Déi ching 12,98 100 89,10 100
1 1 2 104
Plumbagin 5,00 uM 3,05 00 92,31 G
10,00 uM 13,62 105 132,10 148
77";n : - T mbdicmimg " 806 chimg [—" oo D8 chirng
by 64 ki 1 WNbogstur | | W hog @ xiry 1
i E\zn D Mdng 63 ki1 2 e [ Ming &2 ik I 2 ‘ g0 T Ndng 83wy 2
';? 0 | é " f: 200 i
;g E ; ;: ) I] |
! H202 HQ Plumbagin : ! H222 aHa Plumbagin . H202 £HQ Ptumbagin .

Hinh 1. Hoat d cac enzyme chéng t6n thuong oxy héa NOX (A), GR (B), SOD (C) eia vi khuin S. mutans
khi xtk ly véri HoOz (0,25 mM va 0,5 mM); 8HQ (10,5 va 21 pM); plumbagin (5 pM va-10 pM).

Piéu kién oxy hoéa bét lgi va hoat tinh cic enzyme
bao vé SOD, NOX va GR

Két qua nghién clru vé& hoat d6 céc enzyme bao
vé SOD, NOX va GR cta S. mutans trong diéu kién
bi oxy hoa bt loi khi xir 1y véi cac chit H;0,, 8HQ
va plumbagin dugc trinh bay & hinh 1A, B, C.

88 lidu thu duoc cho théiy c6 su thay dbi vé
hoat do cta cdc enzyme nay. Mot diéu d& nhén thiy
¢ day 1a plumbagin va 8HQ c6 cing mét xu huémng
anh hudng lam tdng hay gidm hoat d§ cac enzyme
trong khi d6 H;O, c6 vé nhu d& lam tang hoat 46
cia ca 3 enzyme nay. Két qua nay rat phi hop véi
phat hién cha mot sé tac gia trude day khi nghién
ciu vé dép tmg diéu kién oxy hoa bét lgi do H,0, &
E. coli (Svensater et al., 2000). DB5i v&éi NOX, H,0,
lam tang hoat d¢ cha enzyme con plumbagin va dac
biét 1a 8HQ lai lam giam dang ké hoat d cla no.
Pbi véi GR, chi ¢é plumbagin 1am giam hoat d6
enzyme trong khi hai chét khiang khudn con lai 12

H,0,, 8HQ lai hiu nhu khéng ¢6 anh hudng. Didu
dac bi¢t la hoat do cua SOD, enzyme chia khoa cta
qua trinh chong tén thurong oxy hoa, déu tang manh
khi xir ly té bao voi tht ca cac chit khang khudn
trén. Cu thé 13, khi xtt Iy voi H,0,, 8HQ va
plumbagin & cic nong d6 0,5 mM, 10 uM va 21
UM, theo thir tu, thi hoat d§ cia enzyme nay ting
lan lwot 1a 134, 113 va 240% so voi ddi chimg. Viée
tang manh hoat 4 enzyme SOD khi xir 1y t& bao vdi
plumbagin c6 thé Iy giai la do plumbagin 1a chit co
kha ning lam tang sinh géc O, O chat truc tiép
ctia enzyme SOD. 8HQ ciing 14 chét gay tén thwrong
oxy héa té bao théng qua vigc lam tang sinh goc O,°

va H,05 nén ¢o [& vi thé ciing lam tang hoat 46 SOD
mic di khéng nhidu nhu plumbagin. Nhu viy, su
ting hoat tinh SOD trong thi nghiém nay c¢6 1€ 1a
mdt dap img chung khi co thé sinh vat bi diéu kién
oxy hoa bat loi va coO vai trd quan trong giup cdc
sinh vat séng sot trong didu kién bi didu kién bat lgi.
Anh dién di cac bang SOD, NOX va GR (Hinh 2A,
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B, C) & cac miu té bao xir ly véi HyO, dudng nhur
déu dam hon so voi ddi chimg. Trong khi dé, & mau
té bao xir Iy 8HQ va plumbagin khéng thé hién rd sy
khac biét nay. Su biéu hién cac bing enzyme dim
hon & méu xir ly chimg té ching d3 duge cam (g
sinh tong hop trong diéu kién bat loi. Sur thay d6i vé

1 2 3 45 6 7 1

NOX 80D GR
A

2 345 6 7 1

NOX SOD GR
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s6 luong va chit lugng cla cc enzyme chéng tdn
thuong oxy hoa nhu SOD, CAT, POD, GR ciing da
duoe théng bao trong nghién ciu cia El-baky va
ddng tac gia (2003) khi céc tac gia ndy nghién ciru
kha nang chéng chiju diéu kién mubi bt loi & cac
giéng hanh,

23 45 67

NOX SOD GR
B c

Hinh 2. Dién di d cac enzyme SOD, GR NOX trén PAGE. A. H;0 0,5 mM, B. 8HQ 21 pM; C. plumbagin 10 uM. 1: phd
bang protem tong s6; 2: bang NOX & o mé&u ddi chirng; 3: bang NOX & méu x(r ly; 4: bang SOD& mau dbi chirng; 5: bang
SOD & mau xi¥ Iy; 6: bang GR & mau d6i chirng; 7: béing GR & méu xdr Iy.

Phé protein SDS-PAGE ciia S. mutans khi xir 1y
voi cdc chat gdy diéu kién oxy hoa bat lgi khic
nhau

Dich chiét t& bao sau khi xir Iy voi cac chét
khang khudn gy t6n thuong oxy héa la H,0,, 8HQ
va plumbagin dugc dién di SDS-PAGE dé phat hién
nhimg sai khic trong phé protein so véi déi chimg.
Anh dién di thu dugc cho thiy cac bang protein dudi
don vi d3 duoc tich ra (Hinh 3 A, B, C).

Nhin chung, cic miu duge nghién ciru déu co
chira mét sb bang protein dam, vi du nhu cac bing &
ving khoang 88 va 70 kDa. Bén canh d¢, ciing thiy
xuét hién nhimg bang protein cd mau d4m hon, nhat
hon vi nhimg bang protein mdi so voi miu ddi
chimg (mii tén). Cu thé 13, & mu xir Iy véi 8-HQ
thdy xudt hién 1 bang protein méi twong img vdi
khdi lugng phan tir khoang 27 kDa va 1 bang protein
nhat hon so véi ddi chimg (Hinh 3A). Mau x&r Iy véi
plumbagin thiy xudt hién thém 2 bing protein méi
twong Umg va&i khdi lugng phén tir khoang 14 va 30
kDa va 2 biang protein duge cam {mg nén cd mau
dim hon (Hinh 3B). Vé&i miu xit ly véi Hy0,, thdy
xuit hién thém 1 bang protein méi tuong mg véi
khdi lugng phan tir > 96 kDa va 2 bing protein duoc
cam {mg (Hinh 3C). Sy xuét hién cia nhimg béng
protein moi va nhitng bang protein ¢o sy thay doi vé
ham lugng duge sinh tbng hop trong miu xir 1y goi ¥
ting, didu kién oxy héa bét loi gdy cam Umg cic gen
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lién quan dén qua trink sinh tng hop cde protein nay
va nhing protein dugc cam img ¢ vai trd nhét dinh
trong viéc dap tmg lai cac diéu kign bat lgi cua té
bao. Bing k¥ thuit SDS-PAGE, El-baky va dbng tac
gid (2003) cling phat hién thiy nhimg thay déi dang
ké trong thanh phin protein & cic gidng hanh ¢6 kha
néang chiu diéu kién mudi bat loi so véi ddi chimg.
biéu do chimg 16 cac marker hoa sioh ¢6 lién quan
chat ché dén didu kién bat loi noi chung va déy la
cach don gian dé co thé tim hiéu vé didu kién bét loi
va kha nang chdng chiu diéu kién bét lgi ¢ vi khudn.

Far va Kogoma sir dung k¥ thuit dién di 2D-gel
dé nghién ciru diéu kién oxy hoa bit Igi & 2 vi khuan
la E. coli va Salmonella typhimurium 3% phat hién
thiy rit nhidu protein khic nhau dugc cam ung
(Farr, Kogoma, 1991). Vi dy nhu GR va SOD & E.
coli khi xir Iy vai HyO,, alkyl hydroxyperoxide & E.
coli khi xir ly véi cée chat khir quay vong nhu
paraquat hay menadione. Pidu kién bét loi O, do
paraquat va H,0, & E. coli déu cam (mg sinh téng
hop khoang 30 protein va phén lén trong chung la
khic nhau (Walkup, Kogoma, 1989). Cac tac gia
cling théng bdo ring, su bidu hién cia cac protein
ndy duge diéu hoa vé mit di truyén va phy thuge vao
néng 6 chdt xir Iy. Bbi v6i S mutans, cic nghién
ctru cho thay didu kién oxy héa bét lgi néi churg 1am
ting cudng sinh téng hgp 69 protein trong dé ¢ 15
protein 1a dic hiéu riéng cho didu kién oxy hoa bét
lgi va 24 protein 14 bi giam sinh téng hop khi so sanh
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véi miu déi chimg (Svensater et al., 2000; Tamarit
et al., 1998). Cac phén tich so sanh vé thanh phin
protein & hang loat d6i tugng vi khuin khac nhau
trong diéu kién bét loi nhu E. coli, S. typhimurium,
B. subtilis va L. lactis, dua dén két luan vé su ton tai
3 nhém protein chinh gdm: i) nhém protein xuit hién
trong tat ca cac diéu kién bét loi, i) nhom protein chi
co mat trong timg didu kién bat loi cy thé; va iii)
nhém protein co mat trong nhiéu hom mot diéu kién

kDa

A

bat loi nhung khong phai & tét ca cac diéu kién bat
lgi (Svensater er al., 2000). Nhu viy, cac bing
protein thay d6i duge phat hién trong thi nghiém nay
la protein nao, cd bao nhiéu protein da dugc cam ong
vé (rc ché sinh tdng hop va co protein nao tring 1ip
v@i nhitng protein duge cam {mg trong céc didu kién
bat lgi khac hay khong, 1 vén de ching t6i dang tim
hiéu trong cic nghién ciru tlep theo v&1 viée sir dung
k¥ thudt 2-D gel va séc ky khoi phd.

M 1 2 3

B _ c

Hinh 3. Dién di db protein dich chiét t& bao S. mutans trén SDS-PAGE sau khi xir Iy véi cac chat gay diéu kién oxy hoa
bat loi khac nhau. A 8HQ (1: Déi ching; 2: X& Iy 8-HQ 10.5 pM; 3: X Iy 8-HQ 21 uM); B: plumbagin (1: Déi
chirng; 2: Xk ly Plumbagin 5 pM; 3: X Iy plumbagin 10 uM), C: H202(1 Db chwng, 2: X ly Hx0z 0,25 mM; 3:
Xl ly H202 0,5 mM). MUi tén chi nhung thanh phan protein droc cam trng, bi tre ché hay madi sinh thng hop khi té bao

S. mutans chiu didu kién oxy hbda bat Igvi .

KET LUAN

Vi khuén S. mutans biéu hién nhitng d4p tmg
chung voi didu kién oxy hoa bét lgi gy ra bai H,O,,
8-hydroxyquinoline va plumbagin théng qua vigc
lam ting hoat tinh mét $0 enzyme bao vé trong d6 ¢
SOD di kém vai viée ting ham loong GSH va qua
trinh peroxide hoa lipid.

Céc marker hoa sinh lién quan chit ché dén diéu
kién oxy héa bét lgi & vi khudn S. muzans va 1a cong
cu don gian dé tim hiéu nhanh kha ning chéng chju
diéu kién oxy héa bit lgi & vi khuin nay.

Loi cam on: Céng trinh co s hé tro kink phi ctia
Chirong trinh nghién ciru co ban trong khoa hoc tr
nhién (B Khoa hoc va Cong nghé), md sé 6 133 06.
Nghién ciru dupc thuc hién co sir dung mot s6 trang
thiét bi ciia Phong thi nghiém trong diém Cong nghé
Gen, Vién Céng nghé sinh hoc, Vién Khoa hoc va

Céng nghé Viét Nam.
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STUDY ON THE RESPONSE TO OXIDATIVE STRESS IN § TREPTOCOCC US MUTANS

Nguyen Thi Thinh, Nguyen Thi Mai Phuong’
Institute of Biotechnology

SUMMARY

This study was carried out to examine the responses of Strepiococcus murans, a major ctiological
agent ol dental caries, to oxidative stress caused by oxidative-damaging agents including H,O,, 8-
hydroxyquinoline (8H(Q) and plumbagin. The changes in the activity of protective enzymes: superoxide
dismutase (SOD), NADH oxidase (NOX) and glutathione reductase (GR) and protein pattern of S
mutans in respone to oxidative stress were detected when the cells were submitted to different oxidative
stress conditions. The oxidative stress induced significant increase in SOD activities by 134, 113, and
240% compared to that of the control level (100%) when the cells were exposed to H,O,, 8HQ and
plumbagin at concentrations of 0.5 mM, 21 uM and 10 uM, respectively. The rate of lipid peroxidation
was e¢nhanced (2s indicated by increasing the malonaldehyde-MDA contents) when the agent
concentrations were increased. Also, glutathione level was remarkably higher compared to that of control
when the cells treated with the agents especially, plumbagin. Electrophoresis bands of SOD, NOX and
GR of S. mutans indicated the difference in relative concentrations due to oxidative stress, particulally,
H,O,-treated samples, The cell protein profile obtained by SDS-PAGE revealed some up-regulated,
down-regulated and new proteins. Clearly, the response of the mutans to the oxidative conditions resulted
in complex and severe alterations in protein synthesis to further cell survival. Our findings suggest that
the increased SOD activity and GSH level could be general stress responses of S. mutans to oxidative
stress caused by H,0,, 8HQ and plumbagin and that, the new protein bands could be used as biomarkers

for study the oxidative stress in bacteria.
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