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Abstract: In this era of multi-drug resistance, efflux pump is one of the major problems which is
increasingly concerned by scientists. The structure and mechanism activity of the efflux pumps on
both bacteria and eurakyotes that are gradually being clarified. Since then, efflux pump inhibitors
have also been studied and initially applied in clinic, that makes an important contribution to
preventing the outbreak of multi-resistant infections and cancers. Efflux pump inhibitors are often
small synthetic molecules or plant metabolites that show great promise in inhibiting multi- resistant
in both bacteria and cancerous cells.
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Tém tit: Trong ky nguyén da dé khang hién nay, bom nguoc 1a mot trong nhitng co ché chinh ngay
cang dugc quan tim. Cau triic va co ché hoat dong ciia cac bom ngugc trén ca vi khuan va té bao
nhan that dang dan duoc 1am sang to. Tir d6, cac chit e ché bom nguoc ciing duoc nghién ciru va
budc dau tmg dung vao 1am sang, gop phan quan trong vao viéc ngin chin su bung phat ctia bénh
nhiém khuin va ung thu da khang. Cac chat trc ché bom nguoc thuong 1a cac phan tir tong hop nho
hodc cac chét chuyén héa thuc vat cho théy nhiéu hira hen trong viéc trc ché da dé khang & ca vi

khuén va té bao ung thu.

Tir khéa: Bom nguoc, chit e ché bom nguoc, vi khuan, ung thu, da dé khang.

1. Giéi thiéu

Khang thubc dang 1a van dé nghiém trong
ddi véi stre khoe cong dong hién nay, ddc biét
trong viéc dleu tri cac bénh nhiém khuan va ung
thu. Sy xuit hién ngay cang nhiéu cac kiéu hinh
da khang thudc (Multi-drug resistant - MDR) &
vi khudn va céac té bao ung thu doi hoi cac nha
nghién ctru phai tap trung lam rd co che khéang
thudc va tim ra cach ngan chan sy xuét hién cac
dot bién gay khang thudc. Bom nguoc 1a mot
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trong nhitng co ché quan trong ¢ ca té bao vi
khuan va dong vat c6 va nhiam ngin chin hoat
dong cuia cac tac nhan hoa tri liéu tir 46 dan dén
viéc khang thuéc manh ma.

Nhiéu san phim tong hop va ty nhién da
dugc tim thay co tac dung we ché hodc diéu tiét
bom ngugc, con dugc goi la chit tc ché bom
ngugc (Efflux pump inhibitor — EPI) [1].
nhiéu 1y do cho viéc theo dudi linh vuc nghién
ctru nay. Pau tién, cac EPI giup khoi phyc tinh
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man cam v&i khang sinh/khang ung thu, sir dung
ddng thoi mot EPI véi thude khang sinh/khang
ung thu c6 thé 1am giam mirc d6 dé khang cia vi
khuan/té bao ung thu [2]. Thir hai, cac EPI phan
tir nho kép hop véi thude diéu tri giup mo rong
phd khang khuén, 1am giam tan suat dé khang do
kha ning ngan chin sy xuit hién cac chung dot
bién méi [3]. Thir ba, cac EPI lam giam sy hinh
thanh mang sinh hoc va trc ché kha niang khang
khudn cta mang sinh hoc [4]. Thir tu, mot s6
thyc vat san xuat dong thoi ca hop chat khang
sinh va EPL, gitp cai thién hoat dong khang
khuén cua chung, vi du nhu khang sinh berberin
va EPI 5’ methoxygydnocarpin & Berberis [5].
Do d6, EPI ¢6 thé 1am giam tan suat da d¢ khang
va tang hi€u qua cua khang sinh/khéng ung thu
khi str dung két hop. S6 lwong bai bao ngay cang
tang trong vai nim qua cho thiy su quan tim
ngay cang 16n déi véi linh vic EPL

Bai viét duge thuc hién nham muc dich giup
nguoi doc ¢ mot cai nhin téng thé vé tinh hinh
nghién ctru va phét trién cac chat e ché bom
ngugc. Tong quan vé EPI nay 1a mot xuat phat
diém hitu ich cho viéc nghién ctu cac loai thude
khang khuan hoic khang ung thu méi ¢ hiéu qua.

Ngoai bao

99?

Mang trong |

Noi bao

Thube Thude ATP

2. Bom nguoc & vi khuin

Mot sb nghién ciru cho thiy bom ngugc c6 it
nhit bon vai tro khac nhau trong cdu triic mang
sinh hoc: tao thuan loi cho viéc hinh thanh ma
trdn mang sinh hoc; diéu hoa gian tiép cac gen
lién quan dén su hinh thanh mang sinh hoc; day
cac phan tir cé hai ra ngoai nhu khang sinh va
céc chat trao ddi trung gian; va anh huéng dén
su bam dinh cua céc chit hodc cac té bao khac
vao bé mit té bao. [6]

Nhitng bom ngugc ¢ vi khuan vé co ban
duoc chia thanh 6 ho chinh, bao gém MEFS
(major  facilitator  superfamily), MATE
(multidrug and toxic extrusion), SMR (small
multi-drug resistance), ABC (ATP-binding
cassette), RND (resistance-nodulation-division)
va PACE (proteobacterial antimicrobial
compound efflux) [7].

Ho PACE chi méi duoc xac dinh gan day
trong mot s6 vi khuin Gram am. Do dd, co ché
phan tir ctia nd vé cach thirc van chuyén, ning
lugng hoat hdéa chua duoc xac dinh, nhung co thé
lién quan dén gradient dién hoa [8].

ABC str dung ATP nhu mét ngudn ning lugng
dé bom doc tb ra ngoai, trong khi bdn ho con lai st
dung gradient dién hoa [9], xem Hinh 1.
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I
i

ADP+P, ¥ ->

Thuée Thuée Thuoe

Hinh 1. Nam hg bom ngugc co ban & vi khuén: MATE, SMR, MFS, ABC, RND.
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MFS 1a ho 16n nhét cua h¢ théng bom nguge
Vi cac co chat bao gom duong, chat dan truyén
than kinh, acid amin, chat chuyén héa chu trinh
Krebs va thuc. Hau hét cac bom nguoc nhom
MEFS déu cé tir 400-600 acid amin va co tir 12-
14 chudi protein xuyén mang. Cac bom nguoc
nhoém MFS thuong gip & vi khuan bao gdm bom
TetA day tetracyclin, MdfA (Escherichia coli),
EmrD-3 (Vibrio cholerae), LmrS
(Staphylococcus aureus), Mdt(A) (Lactococcus
lactis va L. garvieae), QacA va QacB
(Staphylococcus aureus), NorA, NorB va NorC
(Staphylococcus aureus). [10]

SMR bao gébm nhimg bom nho thuong gap
trong cac loai vi khuan. Cac protein nay dai
khoéng 100 acid amin, v6i bdn chudi xodn xuyén
mang. Vi du nhu EbrAB (Bacillus subtilis) hoac
Smr, QacG, QacH (Staphylococcus aureus) [11].

TAt ca bom nguoc ho ABC chua 4 thanh
phan, gdom 2 chudi protein lién két va hai chudi
protein xuyén mang. Bom trong ho gém LmrA
(Lactococcus lactis) va Rv1217c-Rv1218c
(Mycobacterium tuberculosis) [12].

Bom nguoc RND c¢6 vai tro quan trong trong
tinh khang khang sinh néi tai ¢ vi khuan Gram
am, mot kiéu hinh “siéu tu nhién”. Bom ngugc
ho nay con duogc tim thiy trong vi khuin Gram
duong nhung chua biét rd chire ning [13].

Hau hét cac bom nguoc ho MATE bao gém
400-550 acid amin véi 12 chudi protein xuyén
mang, cac bom ngugc nay co trinh ty tuong tu
khoang 40%. Mot vi du vé bom MATE trong vi
khuan Gram duong 1a MepA dugc tim thay trong
Staphylococcus aureus [9]. Hién tai, khong co
ciu triic c6 do phan giai cao nao cho ho bom
nguoc nay. Cac du doan cu trac thi cip cho
thiy c6 su dbi xung lap lai clia cac ving cua
protein.

Bom nguoc trong vi khuin Gram dwong co
thé dugc chia thanh bon ho, cu thé 1a ABC, MFS,
SMR, va MATE [14].

Dbi v6i vi khuan Gram am, nhiéu hé thong
bom ngugc da dugc miéu ta bao gom
Campylobacter jejuni (CmeABC), Escherichia
coli (AcrAB-TolC, AcrEF-TolC, EmrB, EmrD),
Pseudomonas  aeruginosa (MexAB-OprM,
MexCD-OprJ, MexEF-OprN va MexXY-
OprM), Salmonella typhimurium (AcrAB) [14].

Bom nguoc ba thanh phan & cac vi khuan Gram
am la phurc hop phan tu phtc tap, bom nay gitap
vi khuan loai bé khang sinh va cac tac nhan doc
hai khéc ra khoi té bao. Hé thong bom ba thanh
phan cé kha ning van chuyén hang loat cac
khang sinh c6 cau trac khac nhau cling nhu cac
loai thudc diét khuan khac, gop phan lam ting
kha niang da khang thudc cta vi khuan Gram
am [15].

3. Chit trc ché bom ngwoc 6 vi khuén

Céac EPI di duoc biét trudc diy cé thé lam
tang tac dung khang sinh trén cac vi khuan da dé
khang. Ngoai ra, mot sé EPI c6 kha ning lam
giam dang ké su hinh thanh mang sinh hoc in
vitro trén mot s6 loai vi khuan gy bénh. Nhimg
didu nay khién cho cac EPI tré nén vo cung hap
dan dé nghién ciru va phat trién, tuy nhién hién
nay ddc tinh ctia EPI dang 12 mét rao can 16n can
vugt qua. CAu trtc cua mot sb6 EPI c6 hoat tinh
dugc thé hién trong Hinh 2 [6].

Poi véi vi khudn Gram dwong, viéc tim
kiém cac EPI méi dugc tién hanh trong thap ky
qua chu yéu tap trung vao NorA cua S. aureus
[9]. Hoat tinh cac EPI thudng duoc tim thiy bing
céc thir nghiém két hop khang sinh va EPI. Kha
nang trc ché bom nguoc duge xac dinh bang cac
thtr nghiém do quang ethidium bromid. [16]

Mot s6 EPI nhdm vao NorA da dugc xéc
dinh bao gém cac thudc hoa duge dang dugce st
dung nhu reserpin [17], thudc Gc ché P-
glycoprotein, verapamil [18], thudc trc ché bom
proton, phenothiazin [19], thioxanthin, paroxetin
va trc ché COX-2 [20].

Céc chat tong hgp méi nhu dan chat piperin
[21], d4n chat fluoroquinolon, chét trc ché khung
indol [22], chét lai berberin-INF55 [23], chat
thay thé dihydronaphthalen va mesolonic ciing
cho thiy tac dung dang ké trong trc ché bom
NorA [20].

Céac EPI c6 ngudn gbe tu nhién ciing cho
dugc tim thdy nhu 4°,5°-O-dicaffeoylquinic acid,
N-trans-feruloyl 4’-O-methyldopamin, resin
glycosid, capsaicin [7], pheophorbid A [24],
diterpen [25], va cac flavonoid [26].
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Mot EPI phai khong doc hai va c6 tinh chon
loc cao dé duge lwa chon lam chat tiém nang cho
sir dung 14m sang. Trong bdi canh nay, reserpin
khong thé tién xa hon do doc tinh than kinh &
ndng do can thiét dé e ché NorA. [27]

Chlorpromazin

OH

OH OH

HO z “ OH

OH

4’5’ — O — dicafffeoylquinic acid

HSC ~,

Thioridazin

Déi voi vi khuan Gram am: Céc nghién ctru
vé chit tc ché bom ngugc ¢ vi khuan Gram am
thuong phire tap hon do céc té bao mang kép co
su hién dién ctia hé thé)ng bom ba thanh phﬁn.

NMP CCCP

0 o CH
“CH, o

Reserpin

Hinh 2. C4u trac cua cac EPI ¢6 hoat tinh trc ché bom ngugc & vi khuén.

Mot sb chat tong hop hoa dugc cho thiy tac
dung dang ké trén bom nguoc ¢ vi khuin Gram
am nhu promethazin, paroxetin, NMP,
arylpiperidin,... Promethazin - mot
phenothiazin, két hop véi penicillin G da duoc
sir dung dé trc ché bom RND trong E. coli ciing
nhu e ché bom ABC trong nim men [28].
Phenothiazin c6 thé ddo nguoc cac kiéu hinh da

khang ctia cac vi khuin gdy bénh nhu P.
aeruginosa hodc S. typhimurium [29]. Paroxetin
¢6 thé trc ché bom AcrAB-TolC cua E. coli [30].
Hon nira, NMP (1-naphthylmethylpiperazin) la
chat trc ché hiéu qua nhat lam ting nong do noi
bao cua cac thuéc nhu chloramphenicol,
tetracyclin, linezolid, macrolid va
fluoroquinolon [31]. Cau trac véi di-halogen
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Nhiéu EPI Gram am c6 ngudn gdc tir thuc
vat cling dugc tim thay nhu Bang 1. [32]

trong arylpiperidin dé dugc chimg minh la khoi
phuc hoat tinh khang khuan cta linezolid trén E.
coli [13].

Bang 1. Cac EPI ¢6 ngudn gdc tir thuc vat

Duoc liéu

Hoat chét

Vi khuan muc tiéu

Bom ngugc muc tiéu

Ammannia spp

Anadenanthera
colubrina
Berberis aetnensis
Berberis vulgaris

Callistemon citrinus va
Vernonia adoensis
Capsicum spp.
Chamaecyparis
lawsoniana
Chamaecyparis
nootkatensis

Dalea versicolor

Holarrhena
antidysenterica
Hypericum olympicum
Lupinus argenteus
Mesua ferrea
Momordica balsamina

Persea lingue
Rosmarinus officinalis)

Salvia fruticosa
Scutellaria baicalensis
Georgi

Terminalia chebula

Various aromatic plants
Wrightia tinctoria

Zanthoxylum capense

4-hydroxy-a-tetralon va
dan xuat ban tong hop
ND

Pheophorbid
Berberin va Palmatin

Dich chiét con tir 14

Capsaicin

Céc diterpen (Ferruginol)

phenolic diterpen totarol

Flavanoid, cac phenolic

Conessin

Compound 1

Céc Isolflavon

Céc coumarin
Cucurbitan-nhém
triterpenoid
Kaempferol rhamnosid
Céc abietan diterpen

Essential oils
Baicalein

Gallotannin 1,2,6-tri-O-
galloyl-p-D
glucopyranose

Thymol and carvacrol
Indirubin

Phenylpropanoid (+)-
ailanthoidiol (6)

Escherichia coli
Staphylococcus aureus

Staphylococcus aureus
Pseudomonas
aeruginosa
Staphylococcus aureus

Staphylococcus aureus
Staphylococcus aureus

Staphylococcus aureus

Staphylococcus aureus,
Bacillus cereus

Pseudomonas
aeruginosa
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus
Staphylococcus aureus,
Enterococcus faecalis
Staphylococcus aureus
Staphylococcus
epidermis
Staphylococcus aureus
Salmonella enteritidis

Escherichia coli

Food-borne pathogens
Staphylococcus aureus,
Staphylococcus.
epidermidis
Staphylococcus aureus

Yo
ND

Multiple efflux pumps
MexAB-OprM

ATP-dependent efflux
pump
NorA
NorA
NorA

NorA

MexAB-OprM

NorA
NorA
NorA

NorA
Msr(A), Tet(K)

TetK
NorA

ND

ND
NorA

ND

- Hé thdng vong co thé 1a quinolin, quinolon,
benzen, pyridin, pyranopyridin, pyrimidin,
pyridopyrimidion hodc indol.

- Cac nhom hut electron nhu halogen, CN va
NO; dugc gin vao cac hé thdng vong.

Nhin chung, cac EPI manh c6 mot sb dic
diém cAu tric chung nhu sau: [7]

- Chira it nhat hai hé thong vong ky nudc,
trong do6 it nhat mot hé théng chira nguyén tir
Nito.
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- Mot nhom methoxy gan vao vong benzen
hoac quinolin.

Bom nguoc & té bao nhén that.

O cac té bao nhan that, bom ngugc gom:
MCT (Monocarboxylate transporter), protein da
khang P-glycoprotein (Multidrug resistance
protein), MRP (Multidrug resistance-associated
protein), PEPT (Peptide transporter) va NPT
(Nap phosphate transporter). Kha nang khang
hoa tri ung thu co lién quan dén hai loai bom
mang chu yéu la P-glycoprotein (P-gp) va MRP,
c4 hai déu thuéc nhém bom sir dung ATP (ATP
binding cassette - ABC). Bom ngugc ABC dugc
phén loai thanh 7 ho dua trén su tuwong dﬁ”)ng vé
trinh tw va cdu tric, bao gém: BCA (ABC1),
ABCB (MDR), ABCC (CFTR/MRP), ABCD
(ALD), ABCE (OABP), ABCF (GCN20) va

MO NQI BAO

2ADP + 2Pi 4\

3

ABCG. Trong s6 d6, ABCC la protein MRP dau
tién dugc phat hién [1].

P-gp duoc nghién ctru nhiéu nhat 1a ho
ABCBI, nhitng bom ho nay thuong biéu hién &
rudt, gan, than, nhau thai va hang rdo mau nao,
gdy ra d& khang vai cac thude chong ung thu nhu
doxorubicin, daunorubicin, volasertib, ceritinib,
etoposide, paclitaxel, ... [1]. ABCB1 la bom vin
chuyén st dung ATP ¢6 vai trd quan trong trong
sinh 1y va 1am sang. Cac mién lién két nucleotid
(nucleotide- binding domains - NBD) cua
ABCBI str dung nang lugng cua qua trinh thuy
phan ATP dé tao ra nhiing thay d6i vé hinh dang
trong cac mién xuyén mang (transmembrane
domains — TMDs), tir d6 gy ra viéc van chuyén
da dang cac chét hoa hoc qua mang té bao [33].
Co ché hoat dong ciia bom P-gp duogc thé hién
trong hinh 3.

PONG - GAN CO CHAT

E

Hinh 3. Co ché hoat dong ctia bom P-gp.

Trong khi dé, cac bom MRP thuong biéu
hién trén cac md gan, than, phéi va rudt noi
chung c6 chirc ning loai bo chat thai va giai doc
cac mo. Tuong ty nhu P-gp, sy biéu hién qua
mirc cia MRP 1am anh huong dén hiéu qua cua
cac thudc nhu doxorubicin, anthracycline-based
drugs, oxaliplatin, cisplatin...[1]. Biéu hién qua
mirc protein MRP1, MRP3, MRP4 ¢ céc té bao

ung thu xuong, ung thu budng trimg hoic ung
thu v gdy giam nong do thudc chéng ung thu
trong té bao, tir 46 giam tac dung tri lidu cua thudc.
Chat trc ché bom nguoc & té bao nhan that
Dura trén chirc ning va tac dung phu, cac chét
téng hop hoa dugc c6 kha ning wre ché bom ABC
trong té bao nhan that da dwoc phat trién qua 3
thé hé, trong d6 cac thé hé thudc dau tién bao
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g6m Verapamil, Quinidin, Cyclosporine A... Do
cac thude thé hé mot thiéu tinh ddc hiéu va doc
tinh cao, cac nha nghién ctru da tim ra cac chét
trc ché thé hé hai nhu Valspodar, Biricodar, ...
tuy nhién, cac thudc nay ciing khong hoat dong
t6t trong dicu tri ph01 hop. Do d6, cac thudc trén
da duoc thay thé bang cac loai thudc thé hé ba

/
I I iN
\O

Tariquidar

Reversan

\/\©\ O HN o
N
H
O/
OH

nhu Tariquidar, Elacridar, Zosuquidar, CBT-1,
..[34]. Cau trac cua cac chét tc ché P-gp phd
bién nhét thudc ba thé hé khac nhau thé hién
trong Hinh 4. Céc chit trc ché theo mot trong céc
co ché sau: (i) can tr¢ sy thiy phan ATP; (ii)
ngan sy biéu hién P-gp; (iii) (rc ché hodc canh
tranh vi tri gan két, nhu trong Bang 2 [34].

—0
\
o)
N
| Z
Sohe
o
Verapamil

= N (0] HN
- o) | o)
N N
| \([)]/\ I o)
Valspodar

Hinh 4. C4u trac cac chat tc ché P-gp.

Bang 2. Co ché cua céc chét trc ché P-gp

Tac dung trén ATPase

Biéu hién P-gp

Canh tranh vi tri gin

Uc ché Céam ing Giam Tang két
Verapamil
Verapamil . Cyclosporin A
Cyclosporin A Verapamll_ Reserpin
SO Cyclosporin A L
Vincristin : Quinidin
Valspodar N Reserpin
M Quinidin - Valspodar
Tariquidar - Toremifen S . -
. Tamoxifen . . Vincristin Dexniguldipin
Elacridar - Trifluoperazin g
Toremifen - Biricodar
ONT-093 . . Dexverapamil -
Trifluoperazin vValspodar Elacridar
Dexverapamil P Dofequidar
Biricodar Tariquidar

Zosuquidar
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Dbi v6i cac dong té bao biéu hién qua mirc
bom ABC, rt khé dé duy tri nong d6 ndi bao cua
céc loai thudc khac nhau, vi vy liéu phap phi
hop céc thao dugc véi cac thubc diéu tri ung thu
d3 ra doi. Trong d6, c6 thé ké dén Icariin 1a mot
loai thao mdc tmyén théng cua Trung Quéc, khi
sir dung két hop da ting cuong doc tinh té bao
ctia doxorubicin va giy ra apoptosis trong cac té
bao xuong. Co ché lién quan dén su tre ché hoat
dong PI3K din dén giam phosphoryl hoa Akt.
Tuong ty, Miltiron — mdt diterpenquinon duocC
phan lap tir Salvia miltiorrhiza 1a chit uc ché
canh tranh ctia P-gp trong dong té bao HepG2
khang doxorucin. Miltrion gy ra apoptosis bang
céch kich hoat capase sinh ra cac gc oxy hoa va
lam ting ROS trung gian din dén hoat hoa con
dudng protein kinase. Cac nghién ctru cho thay
réng cac loai thao moc ¢6 tiém nang lon dé han
ché tinh trang da khang thubc & cac té bao ung
thu va c6 thé dung dé thay thé hoa tri. Trong
sb 16 chiét xuat dugc sang loc, chiét xuit
Fallopia japonica kha hiéu qua ddi véi
CYP3A4, P-gp [1].

Ngoai ra, mot ) hop chit tu nhién dugc
chiét xudt tir thuc vt cling cho thiy tac dung trén
P-gp nhu céac alkaloid, coumarin, flavonoid va
terpenoid. [35]. Mot sé chit e ché bom P-gp
nhu Sipholenol A, Lamellarin, Agostrol A,
Nocardioazin, ... cling dugc phan 14p tir cac sinh

vat bién nhu Tunicat, Sponge, Cyanobacteria va
Alga, Bryozoan, Coral, vi khuan bién [34].

Céc nghién ctru cho thay rang cac EPI c6
tiém nang sir dung 1am sang nén c6 mot s6 tinh
chét: [35]

- Gia tri logP cao (duoc xac dinh bﬁng hé s6
phan chia dau-nuéc). Thong sd ndy it nhat 1a
2,92 dé dam bao hinh thanh lién két ky nudc
hoic twong tac Van der Waals v6i vi tri gan két
P-gp. o

- Trong lugng phén tir dang ké 1a rat can thiét
va phan tir phai ¢6 s lugng nguyén tir tir 18 trd
1én dé bao phu nhiéu ving lién két P-gp

- Nang lugng orbital phan tr (HOMO) phai
¢6 mirc d6 cao dé dam bao twong tac nucleophin
cua phéan tr véi P-gp

- ft nhat mot nguyén tir Nito bac 3 dé dam
béo tao ra lién két ion véi P-gp.

- Cac nhom chuc bao gém aren, alkyl,
carbonyl, ether va nito 1a nhirng thanh phan
chu yéu tao ra sy tuong tdc manh mé gilra
protein va EPI.

Céac EPI trén ca vi khudn va té bao nhan that

Nhu d3 trinh bay, cac chat EPI thuong 1a cac
phan tir tong hop nho hodc cac chét chuyén hoa
thuc vat cho théy nhiéu hta hen trong viéc tc
ché khang thudc & ca vi khudn va té bao nhan
that. Mot s6 chét quan trong dugc nghién ctru co6
kha ning trc ché bom nguoc cua vi khudn va P-
gp dugc liét ké trong Bang 3 [1].

Bang 3. Nhirng chét trc ché bom tac dung vao ca bom ngugc vi khuén va té bao nhan that

Céac EPI Bom ngwoc ¢ vi Bom nguwoc ¢ té bao nhan that
Khuin

Verapamil MATE (DinF, NorM) ABC(Rv1258c), P-gp/ABCB1, BCC4/MRP4,

ABCB4, ABCC1

Cac MEFES (NorA) P-gp

Phenothiazin

Céc Thioridazin  MFS(NorA) P-gp

Céc Hydantoin ~ RND (AcrB) P-gp

Céc Chalcon MFS (NorA) P-gp, BCRP/ABCG2

Piperin MFS (NorA) P-gp, MRP1, BCRP

Reserpin ABC (PatA, PatB) BRCP

Céc Flavonoid MFS (NorA) P-gp, BCRP

Céc Quercetin MFS (NorA), RND

(AcrB)

P-gp, BCRP
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Két luan

Téng quan nay gop phén cho viéc tim kiém

cac tac nhan khang khuan/khang ung thu moi,

giiip cung cép mot cai nhin tong thé vé hién trang
va mot s6 dinh hudng tuong lai cho viée thiét ke
EPL Mac du cong dung chira bénh cua EPI van
can x4c nhan 1am sang nhung phuong phap nay
htra hen mang lai nhiéu trién vong cho cudc dau
tranh voi da dé khang hién nay.

Loi cam on

Nghién ciru nay dugc tai trg boi Quy Phéat

trién khoa hoc va cong nghé¢ Quéc gia
(NAFOSTED) trong d¢ tai ma so 108.05-
2017.12.
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