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ANH HUONG CUA LANSOPRAZOLE LEN QUA TRINH HO HAP
VA MOT SO ENZIM CHONG TON THUONG OXY HOA CUA
VI KHUAN XOANG MIENG

NGUYEN THI MAI PHUONG, ROBERT E. MARQUIS

L MG PAU

Céc nghién ciru trén thé gidi dd cho thiy sir dung chét khang khuan 12 bién phap hiru hiéu
nhét hién nay dé phong ngira sdu ring va cac bénh vé rﬁng miéng. Cho dén nay, fluo vin dugc
xem |4 mét tc nhan-chdng sau ring cé hiéu qua cao va dugc sir dung rong rai trong cac san
phdm vé sinh va béo vé réng. Tuy nhién, tinh trang nhiém fluo (fluorosis) dugc phat h1¢n trong,
cac cong dong dan cu d khién cac nha nghlen clru va cac td hgp san xuét phai can nhac viéc sir
dung chat ndy va tim thém nhu'ng chat méi dé c6 thé sir dung két hop v6i fluo & ndng do that
thip nhung vén hi¢u qua trong vige chong sdu rang. Di co nhu'ng ¢dng trinh nghién ciru vé céc
hop chét ty nhién ciing nhu tong hop c6 tac dung khang vi khuan xoang miéng. Hang loat nhung
chat c6 tac dung khéng khuin d3 dugc nghién cir va sir dung & dang don Ié hay két hop vdi fluo
va mot vai hop chét khac trong d6 ¢ chlorohexidine, hexitidine, SDS, triclosan... [8, 9, 11].

Céc chét benzimidazole va dén suét cia chimg nhu omeprazole (OM) hay lansoprazole
(LAN), duoc sir dung rong rai dé kiém soat sy sinh axit qua mirc clia cac té bao tiét axit trong da
da® thong qua sy irc ché enzim H'/K' P-ATPase ciia céc té bao nay. Cac chiét nay hién nay dang
dugc sir dung trong didu tri cac bénh viém loét da day. Su axit hoa ciing 13 yéu t4 chinh clia cac
bénh dudng miéng, ma trudce tién 14 sau ring, dan dén viéc s6i mon men ring va gy siu rang.
Céc nghién ciru da phét hién thdy co6 161 trén 500 loai vi khudn khic nhau cu trii trong xoang
miéng [5], trong d6 c6 cac vi khuan co kha nang sinh axit nhu cdc steptococci; cac vi khudn cé
kha nang sinh HyO, nhir S. sanguis, S. gordoni, cic vi khuin ¢6 kha nang sinh kiém (NH;) nhu
S. salivarius hay S. ratrus, chc vi khuin ki khi bit bugc nhu Fusobacterium nucleatum hay
Prevotella intermedia... gy bénh viém nu6u rang (gmgmtls) hay viém quanh réng (periodontal
diseases). Vi khudn lién quan truc tiép dén siu rang 1a cic d6t bién streptococci nhu
Streptococcus mutans hay Streptococcus sobrinus do ¢6 kha ndng chiu axit cao va sinh axit
manh. Theo huéng nghién ciru tim kiém nhing chit khang khudn méi c6 tiém nang chdng sau
ring, ching t6i d tién hanh khao sat vai trd sinh Ii ciia benzimidazole trong dé c6 lansoprazole
(LAN) va omerpazole (OM) Ién mét s6 vi khudn xoang miéng. Két qua nghiéd ciru trude diy
cha ching t6i [11] da cho théy benzimidazole ¢¢ kha nang uc ché manh sy sinh axit cia té bao
streptococcn Ngoai ra, cac chat nay c6 tac dyung Grc ché céc enzim trén mang, tham gia vao qua
trinh vén chuyén duémg la PTS va F-ATPase. Bai bio nay trinh bay céc két qud nghién ciru ve
tac dung cla lansoprazole 1én qua trinh hé hip va 1&n mdt s6 enzim chéng tbn thuong oxy hoa
cua vi khuan xoang miéng.

1L NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

1. Nguyén li¢u

Nghién ciru nay d4 sir dung mét sé ching vi khuin xoang miéng gdm: chiing chéng chju va
sinh axit Streptococcus mutans GS-5; Streptococcus mutans UA159, ching kém chju axit va
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sinh HyO, Streptococcus sanguis NCTC 1094; ching vi khudn ki khi bit budc giy viém loi
Fusobacterium nucleatumn ACTC 28566, chung sinh catalase Actenomyces naeslundii va ching
sinh pseudocatalase Lactobacillus plantarum. Cac chiing nay déu 13 qua ting clia gido su Robert
E. Marquis, Khoa Vi sinh va Mlén dich hoc, Dai hoc Rochester, Hoa Ky. Bay la nhitng chung vi
khuén c6 1i lich rd rang va dugc rit nhidu phong thi nghnem nghién ctru vé sdu rang trén thé gioi
str dung.

Lansoprazole (LAN) va céc enzim, hod chit ding trong nghién ciru nay déu duoc mua tir
hang Sigma (Hoa K¥).

2, Phuong phap
a. Chudn bj dich chiét té biao

Té bao sau khi rira véi dung dich mudi KCI 50 mM c¢6 chira MgCl, 1 mM dugc hoa trong
dém Tris-HCl 20 mM, pH 7,0. Lay mét thé tich dich t€ bao tron véi mat thé tich cat thiy tinh (ti
1é 1:1) va nghién pha bing may lam v& té bao. Mirc do pha v& té bao duge kiém tra bang kinh
hién vi. Dich chiét té bao thu dwgc bing cach i tim & 13 000 g trong 10 phit & 4°C dé thu dich
trong dung cho xac dinh hoat tinh enzim.

b. H6 hdp cua té bao

Té bao dugc thu tir pha 8n dinh cta qua trinh sinh trudng. Sau khi 1i tim v rira hai lan vai
dung dich mudi KCI 50 mM ¢6 chira MgCl, 1 mM, té bao dugc hoa vao dung dich dém photphat
20 mM c¢6 chira 0,5% glucose & pH 7,0. Mét do té bao dat khoang 1,5 mg trong lugng kho/ 1ml.
Dung dich té bao duge lic ki dé dat 9 bao hoa khong khi va duge ding ngay dé do lugng O,
ti€u thy & nhiét d6 phong sir dung may do O;,VWR Model 4000 theo phuong phap dugc mé ta
béi Caldwell va cong su [2].

c. Cac phwong phdp nghién ciru enzim ¢

Hoat d6 clia cac enzim NOX va SOD clia S. mutans duge xac dinh sir dung dich chiét té
bao. Hoat tinh cia NADH oxidase dugc xac dinh & 25°C theo phuong phap cua Poole va
Claiborne [12]. Mét don vj hoat tinh NADH oxidase 1a lugng enzim xic tic dé oxy hod 1 pmol
NADH trong th&ri gian 1 phut & didu kién phan tng.

Hoat d3 superoxide dismutase (SOD) duge xic dinh theo phuong phap cia McCord va
Fredovich [6] thong qua sy trc ché qua trinh khir cytochrom C béi xanthine khi cé mit xanthine
oxidase. M6t don vi hoat d§ SOD 13 lugng SOD cd kha nang 1am giam 50% tdc do khir
cytochrom C trong cac didu kién phan tich.

Hoat d6 catalase (CAT) va pseudocatalase (PCAT) [19] dugc xac dinh theo phuong phap
ctia Thibodeau va cdng sy [15]. Hoat tinh catalase clia A. nesalundii duge xac dinh sir dung té
bao nguyén ven. Té bao thu dugc sau khi li tim & 6000 g trong 15 phut va rira 2 lan bing nudc
cét s& dugc hoa trd lai tr&ng KCI 50 mM. Phan irng enzim duoc bit diu bing viéc thém H,0,
vao hon hgp phan g c6 chira té bao va dém phosphate kali 0,1 M dé dat ndng dd cudi ciing la
60 mM. Hén hop phan ung dugc v 5 phit & 25°C trudce khi NaN; duge thém vao dé dimg phan
ing. Nong dd H,0; khdi ddu va con lai trong hén hop phan img duoc xéc dinh bang thuée thir
tinh thé tim (leuco crystal violet) trong su c6 mat cia peoxndase tir cu cai ngua. Hoat tmh duoc
bidu dién nhu 13 pmole H,;0; bi phan huy trong! phat & diéu kién phan vmg. Cac méu nghlen
ciru duge pha lodng du d& peroxidase khong bi irc ché bdi NaN;. Hoat tinh pseudocatalase cia L.
plantarum dugce xac dinh theo qui trinh tuong tu cho catalase nhung sir dung phuong phép ly
tdm nhanh dé dimg phan tmg vi enzim pseudocatalase khong nhay cam v&i NaN;,
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III. KET QUA VA THAOQ LUAN

1. Anh hwéng cia LAN Ién qua trinh hé hip ciia mt s vi khuin xoang miéng

Céc vi khudn xoang miéng ¢6 kha ning h hdp (tiéu thy oxy) cao nhung lai khdng ¢6 chubi
vén chuyen dién tir trén mang dé co thé tién hanh qué trinh phosphoryl hoa, oxy hoa. Viéc tién
hanh hé hip khéng str dung phan {ng phosphoryl hod, oxy hoa fa van dé van chua giai thich
duge mac din té bao vin cAn NAD' nhu la chit nhan dién tir, vi du trong qua trinh ducmg phén.
Cac vi khuén xoang miéng khéac c6 kha ning hé hip trung binh la nhitng loai kj khi bat budc nhu
Fusobacterium nucleatum hay Prevotella intermedia. Két qua nghién ciru duoc trinh bay & hinh
I cho thdy LAN da \rc ché sir hd hép cua cac té bao S. mutans GS-5 (1A), S. mutans UA159
(1B), S. sanguis NCTC 10904 (1C), va F. nucleatum ATCC 25586 (1D). Cac dot bién
streptococcei S. mutans GS-5 va UA159 dudng nhy 14 nhay cidm nhaf véi LAN, Nong do rc ché
50% hoat tinh hd hip (ICso) 12 khoang 0,2 mM va chi m6t phan nho cuia qué trinh hd hip Ia
khéng nhay cam véi LAN. Ho hip clia S. sanguis to ra phitc tap hon khi dap (ng voi LAN thé
hién théng qua viéc mét phan ciia qua trinh hd hdp nay nhay cam véi LAN nhu streptococci,
mét phﬁn khac chi nhay ciam vira phdi v&i chit khang khuan nay va phan dang ké la khong nhay
cam voi LAN. H6 hép cla F. nucleatum ciing gdm hai phén nhay cam (chiém khoang 50%) va
khong nhay cam véi LAN. Diéu nay giai thich tai sao chi sé ICs ciia F. nucleatum cao hon dang
ké so v&i cac vi khudn khac khac (ICso = 0,5).
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Hinh 1. Anh hudng ciia LAN 1én qué trinh hé hép ciia mot s6 vi khudn xoang miéng
A) 8. mutans UA159; B) S. mutans GS-5; C) §. sanguis NCTC 10904; D) F. nucleatum ACTC 28566
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2. Anh huimg ciia LAN 1én mt s6 enzim chéng tén thwong oxy hoa

Trong qué trinh hd hap, c4c vi khudn xoang miéng sinh ra cac gbe oxy hoat dong (reactlve
oxygen species) nhw Oy, H;O, 6 kha nang gay tdn thirong oxy hoa [én té bio [5]. Dé bio vé té
bao khoi tén thuong oxy hoa, hang loat cic enzim bio vé di duge sinh téng hop, trong d6 c6 cic
enzim nhu superoxide dismutase (SOD), NADH oxidase (NOX), catalase (CAT),
pseudocatalase (PCAT) [1, 4, 13]. Enzim NADH oxidase con dong vai tro chinh trong qua trinh
str dung oxy cia cac streptococc1 xoang miéng cung nhu vOi . nucleatum [3). Enzim nay rit
hoat déng & cac co the ki khi va duoc xem la enzim chia khoa cho sy phat trién cla F
nucleatum trong diéu kién ¢6 oxy ciing nhur dé tao ra méi trudng khir cho sy phat trién cua
nhitng co thé ki khi bat budc nhu P. gingivalis va P. intermedia. NADH oxidase gom céc enzim
la Nox-1, xtic tac cho phan ng chuyén 2 dién tir tir NADH sang mot phan tir Oxy va giai phéng
ra peroxit hydro vdi sy gop mit cia 2 proton. Enzim nay ld mdt hop phan cia phirc hé
alkylperoxndase v&i hai thanh phan 1a AhpF (Nox-1) va AhpC ¢6 hoat tinh peroxidase (phan gidi
H,0; khi ¢6 chit khir). Enzim Nox-2 cia NADH oxidase xiic tic cho sy chuyén 4 dién tir tir hai
phan tir NADH sang mét phén tir oxy dé tao ra hai phan tr nurde voi sy gbp mit cia 4 proton.
Nox-1 dugce phat hién 14 co hoat tinh cao ¢ cac chung vi khuén san xuit H,O, cha yeu cua trong
mang bam rang nhu S. sobrinus, S. sanguis, §. gordonii, S. oralis con Nox-2 lai trét hon Nox-1 &
S. mutans. Nh&r NADH oxidase, qua trinh khir don tri oxy duge han ché, qua do han ché duoc sur
hinh thanh gdc oxy hoat déng. Chinh vi vy, enzim nay dugc xem Ja ¢6 vai trd chéng tén thuong
oxy hoa [14]

Céc sb lidgu & hinh 2 cho thdy NADH oxidase cua S. mutans, tic nhén chinh gdy s@u rang,
t6 ra nhay cam véi LAN. Nong dg ICs 12 khoang 2,0 mM dbi véi S. mutans. Cac két qua goi y
rang hé hip cta té bao bj trc ché cha yéu la do enzim NOX nhay cam véi LAN. Viée phat hién
thdy LAN {rc ché sy hd hép cia vi khuin xoang miéng da cho thay n6 cé kha ning lam giam sy
tao gbc oxy hoat ddng va vi vy, 13 mot chit ¢6 tac dung chéng oxy hoa xét trén khia carh irc
ché hé hip. Tuy nhién, su ho hép lai phu thude mdt phin vao NADH oxidase 12 enzim c6 vai trd
nhur 12 mét trong nhitng ngudn tai tao NAD™ tir NADH, mdt chat nhan cho tac nhan khir cia qué
trinh dudmg phén. Vi thé, xét trén kia canh trao dbi chét thi sy nhay cim cua NADH oxidase véi
LAN c6 thé gay ra nhitng van dé bat lIgi cho té bao.

Mot diéu thi vi 1a SOD, enzim c6 vai trod triét tidu gbc O, nhdr dé ngan chin su tao gbc
oxy hoat déng va tdn thuong oxy hod cho té bio, ciing to ra nhay cam véi tac nhan khang khudn
ndy. Cu thé 1a & ndng d6 khoang 0,1 mM, LAN da irc ché t&i 50% hoat tinh cua enzim. Mirc do
nhay cim ciia enzim ndy va NOX 13 twong duong nhau. Trong s6 nhiéu chit khang khuin ma
ching t6i d4 nghién clru, chi mét s it trong d6 ¢6 LAN 1a c6 kha niang vrc ché hoat déng cia
SOD.

CAT dudng nhu c6 vai trd chia khod trong h¢ sinh théi mang bam ring dé ngin chan ton
thuong tryc tiép do HZO_Z gdy ra hay tén thuong gian tiép do viéc sinh hypothiocyanide thong
qua cic phan img cla peroxidase trong nuéc bot. Phan va cong su [10] da phat hién thiy ca
enzim CAT cla A. neaslundii vd PCAT cha L. plantarum d&u nhay cam v6i NaF & ndng dé
khoang 1 mM tai pH thip (4,0 — 5,0), 1a gia tri pH cia mang bam rang khi bj axit hoa do vi
khuin dong hoi dudmg. Tuy nhién, trong nghién ciru cia chiung t6i, enzim CAT cia A4
neasfundii lai khong nhay cam v&i LAN (hinh 2). PCAT, enzim gia CAT cua L. plantarum ¢6
chira ion kim loai Mn thay cho hem trong truéng hop ctia CAT, cling khéng bi (rc ché. Phat hién
ndy cling duge ching t6i tim thdy voi cac tdc nhin khang khuin khac nhu k&m (Zn) hay 8-
hydroxyquinoline trong mét sé nghién ctru truéc day {7, 8]. LY do tai sao cic enzim nay khéng
nhay cam v&i LAN 14 van dé cin phai tiép tuc 1am sang to. Nhu vay cé thé thay, tac dung khang
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khuén ciia LAN 1én vi khudn xoang miéng trong d6 cé céc streptococei 12 do ching c¢6 kha nang
ure ché hoat tinh cac enzim ho hip va bao vé ton thuong oxy hoa 1a NOX va SOD.
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Hinh 2. Anh huémg ctia LAN 1én mdt s& enzim chéng tn thuong oxy hoé; 100% hoat tinh cia
dbi chimg = 0,12 don vi/mg protein; 51 don vi/mg protein, 18 don vi/mg trong lugng khé té bao
va 12 don vi/mg trong luong kho té bao twong tmg véi cac enzim NOX (S, mutans),

S0OD (S. mutans), CAT (A. naeslundii) v PCAT (L. plantarum), theo thit tu

IV. KET LUAN

1. LAN ¢6 kha ning (rc ché manh qua trinh hd hép cita vi khuin xoang miéng.

2. Tac dung khang }(huén cua LAN ¢6 thé Ia do chit nay da uc cht’% cac enzim chijo trach
nhi¢m cho qua trinh hdé hap va bao vé ton thuong oxy hoa cia vi khuan 13 NADH oxidase
(NOX) va superoxide dismutase (SOD).

Loi cam on. Nghién ctru nay dugce thiee hién nhe kinh phi dwgc tai tre tir chuwong trinh nghién
ctru co ban trong linh vige Khoa hoc va Sy séng giai doan 2006-2009.
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el B

SUMMARY

EFFECT OF LANSOPRAZOLE ON RESPIRATION AND SOME ANTIOXIDANT
ENZYMEES OF ORAL BACTERIA

Benzimidazoles such as lansoprazole (LAN) or omeprazole (OM) are widely used as
proton-pump inhibitors to control stomach hyperacidity and have been found also to have
antimicrobial actions against Helicobacter pvlori and oral streptococci. We found that it acts
also to suppress respiration of oral streptococct and of Fusobacterium nucleatum, an orggnism
associated with development of gingivitis. LAN was a potent inhibitor of respiration of the oral
streptococci Streptococcus mutans GS-5 or UA 159 and S sanguis NCTC 10904, 50%
inhibitory concentrations for intact cells in suspensions were about (.20 mM with nearly
complete inhibition of O, metabolism at higher LAN levels. 0.5 mM LAN inhibited O,
utilization by F. nucleatum ATCC 25586 by some 50%, but almost 50% of O, metabolism by
the anaerobe was not LAN sensitive. NADH oxidase plays the major role on O, utilization by
oral streptococci and is also important for F. nucleatum. In cell extracts of S. mutans, the 50%
inhibitory concentration (IC;,) of LAN for NADH oxidase activity was ca. 0.1 mM. LAN was
inhibitory also for the protective enzyme SOD with ICs; of 0.1 mM. However, the enzymes
catalase of Actenomyces naeslundii and pseudocatalase of Lactobacillus plantarum were not
sensitive to LAN. Mechanism of action of LAN on oral bacteria seems to be complicated and
needs further work to understand fully the role of this antimicrobial agent on oxidative
physiology of oral bacteria.
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