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Tir khoa: chalcone, chong f £

ung thi, dan xudt, hoat déng TOM TAT ) R )
sinh hoc, té bao Cac hop chat chalcone va cdc dan xudt cua chiung dang duoc
' quan tam nhw cac hop chat dan dwong méi mang hoat tinh chong
ung thiw manh mé trong cdc thir nghiém tién lam sang va thir
nghiém lam sang. Cdac hop chat chalcone dd chitng minh hoat déng
manh mé trong cdc mé hinh in vitro va in vivo chong lai bénh ung
thuw théng qua nhiéu co ché, bao gom phd vé chu ky té bao, diéu
hoa tw dong, cam g apoptosis, va cdc chat trung gian diéu hoa
mién dich va viém. Céc hop chdt chalcone thé hién mét chién luoc
day hira hen d@é phat trién chiing nhw mét chdt chong ung thir méi.
Trong bai ddanh gid nay, ching t6i xem xét cdc ddc tinh, sinh tong
hop va da dang cdu triic ciia cdc hop chdt chalcone va sau d6 trinh
bay cdch tong hop va cdac hoat dong sinh hoc ciia chiing
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1. GIOI THIEU

Ung thur 1a do sy phat trién khong kiém soat
cta cic té bao dot bién va 1a mot cin bénh da
nguyén nhén, ung thu cudp di sinh mang cua
hang triéu ngudi mdi nam. Ngudn gdc va su tién
trién cta bénh ung thu vd cung phuc tap. Mot
loat cac chién luge diéu tri duge ap dung cho
diéu tri ung thu bao gdbm phau thuét, hoa tri, xa
tri,... cac k¥ thuat nay thuong dugc sir dung mot
minh hoic két hop dé dat duoc hiéu qua tot nhat.
Hién nay viéc phat trién cac loai thudc co kha
nang diéu tri ung thu théng qua con duong udng
hodc tiém tinh mach dugc xem la don gian va

3" chalcone

Cong thtre phan ti: Cq5H4,0
Trong lwgng phan t&: 208,2 g/mol
Ti trong: 1,071 g/cm3

thudn tién, cac loai thudc nay phut hop vé6i nhiéu
loai bénh nhan can diéu tri. Cac hop chit co
nguén géc tir thue vat ¢6 thé nhim vao cac muc
tiéu phan tr quan trong gay ra su phat sinh va
tién trién cua ung thu. Do d6, cac nha khoa hoc
dang tan dung cac kién thirc truyén thong vé cay
thudc va viéc khai thac bén viing cac san pham
ty nhién dé téng hop cac loai thudc chéng ung
thu mo1i, manh hon va hi¢u qua hon [1].
Chalcone la mot trong nhitng flavonoid co
hoat tinh sinh hoc véi tiém ning diéu tri lién
quan dén mot loat cac hoat tinh sinh hoc d3 duoc
nghién ctru tién 14m sang va 1am sang (Hinh 1).
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Hinh 1. Céu tric hoa hoc ciia chalcone va cic thudc chalcone di duwge phé duyét

cho thir nghiém lam sang
(Cdu triic cac hop chat dwoc vé bdng ChemDraw 21)

Nhitng nim gan day, da c6 nhiéu nghién ctru
xoay quanh cic hop chit chalcone nhu 1a tac
nhan chéng ung thu, chdng viém, chdng dai thao
dudng, chit chéng oxi hoa, khang khuin va
chéng sbt rét [2],[3],[4]. Quan trong hon, mdt sb
hop chét chalcone da dugc chip thuan si dung
trén thi trudng va 1am sang cho cac tinh trang strc

khoe khac nhau nhu metochalcone (loi tiéu),
hesperidin methylchalcone (bdo vé mach mau)
va sofalcone (viém da day ruot va loét). Cac hop
chét chalcone c6 khung co ban 1a 1,3-diaryl-2-
propen-1-one, c¢6 thé dugc bién ddi mot cach
thuan tién dé thay ddi cac hoat ddng sinh hoc cua
c4c phan tir ndy. Bang cach thém cac nhom chuc
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khac nhau (aryls, halogen, hydroxyl, cacboxyl,
phenyl,...). Do d6, chalcone 1 gian gido dan
dudng cho su phat trién cua cac chit chéng ung
thu méi. Trong bai danh gia nay, chung t6i tap
trung vao cac chién lugc héa duoc duge sir dung
dé thiét ké va phat trién cac chalcone cho muc
tiéu chéng ung thu vi, mot s6 co ché hoat dong
co ban chéng ung thu vii duge mo ta va duoc tom
tat trong bai danh gia nay.
2. PHUONG TIEN VA PHUONG PHAP
2.1 Sinh tong hop ciia Chalcone

Mot s6 béo cdo da dugc cong bd vé qué trinh
sinh tong hop cua chalcone trong d6 nghién ctru
dang tin cay nhat duoc mo ta boi Andersen va
Markham (2006) [5]. Trong céch tiép cén sinh
téng hop, su hinh thanh chalcone 1a sy hdi tu cia
hai con duong phat sinh sinh hoc: vong A cla
chalcone thuong 14 loai phloroglucinol ¢6 ngudn
gdc tir con duong axetate va vong B bit ngudn tir
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(isoliquiritigenin)

tién chat phenylpropanoid dugc tong hop thong
qua con duong shikimate. Mgt phenylpropanoid
CoA (p-coumaroyl CoA) dugc ngung tu véi ba
phén tir malonyl coenzyme A (malonyl-CoA),
tao ra tién chat tetraketide. Hon nita, tetraketide
nay c6 thé dugc cho 1a trai qua chu trinh hoa theo
hai con dudng khac nhau (Hinh 2) dé tao thanh
chalcone. Con dudng chu yéu, tetraketide tham
gia vao chu trinh tao thanh chalcone voi sy co
mat cua enzyme chalcone synthase (CHS-hoat
dong nhu mot chat xtc tac) va tao ra
chalconaringenin (vong A). Con dudng thir hai,
tetraketide trai qua qua qua trinh khir béi su
hién dién cia NADPH va sau d6 tao ra
6'-deoxychalcone (isoliquiritigenin) véi su hién
dién cua chalcone synthase. Do d6, NADPH
reductase ciia tri- hoic tetraketide 1a bang ching
cho sy hinh thanh nhiéu 6'-deoxychalcone trong
Leguminosae.
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Hinh 2. Qua trinh sinh tong hop chalcone théng qua chu trinh tetraketide véi sy hién dién
ciia chalcone synthase ciing nhw sw khir tetraketide khi c6 miat cia NADPH reductase

(Cdu triic cdc hop chdt dwoc vé bang ChemDraw 21)
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2.2 Phan lap chalcone trong tu nhién
Chalcone v6i cac nhom thé don gian nhur
hydroxyl, methoxyl, phenyl va glycoside
thuong phd bién trong ty nhién. Ho chalcone c6
su da dang vé cau trac, chiing phan bd rong ri
0 cac by phan khac nhau (ré, than ré, than gS,
chdi, 14, hoa va hat) ctua cac loai thudc chi
Angelica, Sophora, Glycyrrhiza, Humulus,
Scutellaria, Parartocarpus, Ficus, Dorstenia,
Morus, Artocarpus. Tuy nhién, mot sb chalcone
c6 lién két la cling da dwoc phan lap tir ngudn
thuc vat (Hinh 3). Mot s6 vi du dic trung cho
cac chalcone dugc phan 14p, hai chalcones
B-OH moi la da dugc bao cao tr nguén thuc vat
tu nhién. Galiposin dugc phan lap tur Galipea
granulosa va 1a bis(methylenedioxy) chalcone
dau tién duoc bao cdo trong cac tai liéu tu
ngudn ty nhién. Twong tw, 2'B-hydroxy4’,

Galiposin

6’-dimethoxy-3'-methyl chalcone thu dugc tur
cac by phan trén mat cua Leptospermum
scoparium. Mot triglycoside bisdesmosidic
duoc phan 1ap tir ré ctia Glycyrrhiza aspera (ho
Leguminosae) 1 loai chalcone hiém c6 lién két
mdi la tir ba phan tir duong da dugc bao cao.
Hop chit Rhuschalcone VI duoc phan lap tir
Rhus pyroides 12 mot bichalcone dugc hinh
thanh thong qua lién két C-C giira hai don vi
isoliquiritigenin, lién két C-C bichalcone nay
rat hiém trong tu nhién. Azobechalcone dugc
phan 1ap tor Lophira alata, 1a oligomeric
chalcone khong phé bién dugc hinh thanh thong
qua sy ngung tu cia sau phin O
isoliquiritigenin (chalcone don chat). Viéc phan
1ap va xac dinh chinh xac c4u tric ciia cic phan

ttr nay 1a rat kho khin néu khong c6 day du cac
dir lidu tir phd 2D NMR.

Hinh 3. Mot s6 chalcone dwoc phan Iap tir cic ngudn thwe vt ngoai tw nhién
(Cdu triic cdc hop chdt dwoc vé bcing ChemDraw 21)
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2.3 Tong hop chalcone trong phong thi nghi¢m

Céc hop chét chalcone ¢6 cau trac héa hoc
& dang ddng phan trans- (E) hoic cis- (Z) véi
hai vong thom (vong A va B) dugc ndi v6i nhau
bing ba cacbon khéng no (a, P-cacbonyl).
Trong hau hét cac truong hop, ddng phan trans
6n dinh hon vé& mit nhiét déng luc hoc, va do
d6, n6 1a cau hinh chu yéu giita cac chalcone
[6]. C6 rat nhiéu phuong phap dé tong hop

chalcone, trong d6 phurong phap co ban nhét 1a
sy ngung tu cua hai h¢ thom (véi cac nhoém
nucleophin va electrophin) dé tao ra khung
chalcone bao gdm sy ngung tu Claisen-
Schmidt, phan
Sonogashira, phan ung ghép cap Suzuki-

ung Heck, phan ung

Miyaura, phdn ung Friedlel-Crafts, phan {ing
Julia-Kocienski, phan trng Witig (Hinh 4).
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Hinh 4. Mot s6 phén tng tong hop chalcone thwong gip
(Cdu triic cdc hop chdt dwoc vé bcing ChemDraw 21)

Trong sb tit ca cac phuong phap, phuong
phap ngung tu Claisen-Schmidt 1a mdt trong
nhitng cach téng hop, didu ché chalcone phd
bién nht. bay la phuong phap thuan tién khi
ngung tu cung mdt duong luong benzaldehyde
va acetophenone trong diéu kién c6 mit cia

dung dich kiém (thuong 1a KOH hoic NaOH)
va alcohol (thuong la EtOH hoiac MeOH)
(Hinh 5A) [7]. Phan ung tong hop pha rin
Claisen-Schmidt ciing dugc thuc hién dé diéu
ché chalcone bang cach sir dung chit mang la
nhya (2-chlorotrytilchloride resin). Cic dan
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xuit hydroxy-acetophenone chii yéu lién két véi
nhya va sau d6 phan ung benzaldehyde véi xtc
tac 1a kiém (NaOH) trong methanol. Cac

A 0 0

g 0

acetophenone

benzaldehyde
B o)

—(jk Q¢ =M Qo >
=

tritylchloride resin

hydroxy-chalcone dugc tao thanh dugc giai

phong bang cach bd sung trifluoro acetic acid

(Hinh 5B) [8].
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Hinh 5. Dai dién loai phdn ing ngung tu Claisen-Schmidt (A)
va phan ing ngung tu Claisen-Schmidt pha rin (B) dé diéu ché chalcone

(Cdu triic cdc hop chdt dwgc vé bcing ChemDraw 21)

3. KET QUA VA THAO LUAN
3.1 Chit chong ky sinh tring

Mot s6 chalcones ty nhién va tong hop hoic
ban téng hop dugc ghi nhan 14 éng ctr vién
chéng nhiém ky sinh trung tiém ning bang cach
tre ché cac muc tiéu phan ti khac nhau. Mot
nghién ctru vé su da dang cia cac dan xuét
chalcone nhim cac muc tiéu diéu tri nhidm ky

sinh trung khac nhau da duoc phan tich. Cac
muyc ti€u c6 tén la cruzainl/2, trypanopain-Tb,
trans-sialidase,  glyceraldehyde-3-phosphate
dehydrogenase (GAPDH), va fumarate
reductase dwoc bao céo 1a quan trong ddi véi
hoat dong chéng ky sinh tring 7. cruzi va
L. donovani (Hinh 6).
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Hinh 6. Chalcone 1 chét chong ky sinh trung bing cich nhim muc tiéu tc ché
cac thu thé khac nhau
(Cdu triic cdc hop chdt dwge vé bang ChemDraw 21)

3.2 Chit chéng virus
Céc hop chit chalcone ciing chdng sdt rét,
ché falcipain-1/2, B-hematin,

viEc  Uc

topoisomerase-11, plasmepsin-II, lactate
dehydrogenase, protein kinase (Pfmrk va

PfPKS5), va tan mau do sorbitol 1a cac dac diém

Uc ché protein kinases (Pfmrk & PfPK5)

0]
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Uc ché topoisomerase-Il

quan trong. Chalcone nhim muc tiéu vao DEN-
1 NS3, neuraminidase, integrationse/protease,
cac myc tidu nay duoc coi la quan trong ddi voi
hoat dong chéng lai cac loai virus trong cac
truong hop chdng lai HIV, HINI, st xuit
huyét, bai liét.
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C\NJ\N ‘ ‘ o~
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Uc ché falcipain

Wc ché lactate dehydrogenase

Hinh 7. Chalcone la chéit chéng virus bang cich nhim muc tiéu vrc ché cac thu thé khac nhau

(Cdu triic cdc hop chdt dige vé bang ChemDraw 21)
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3.3 Chit khang vi khuin va chong nAim
Chalcones cho thay hoat dong khang vi
khuan day hira hen bang cach trc ché cac muc
tiéu la protein tyrosine phosphatase A va B
(Ptp-A/B), lactate/Isocitrate dehydrogenase,
FtsZ, FAS-II, NorA efflux pump va DNA
gyrase (Hinh 8). D6i véi kha ning chdng nim,

Uc ché Ptp-A/B

Uc ché FtsZ

fatty acid synthase, chitin synthase va p-(1,3)-
glucan synthase dugc bao cdo la cac muc ti€u
ndi bat, 1a cac yéu td gop phan quan trong vio
qua trinh sinh truéng ciia ndm, vi vy viéc nhim
muc tiéu e ché vao cac thy thé nay cua cac
chalcone 1a can thiét cho hoat dong chong nam
manh mé.
o}

=
/\,/\o O

Uc ché FASHI

OH
\ W‘ @JL o/
o cl OH O

U’c ché DNA gyrase

e ché lactate/isocitrate dehydrogenase

e ché falcipain

Hinh 8. Chalcone la chit khang vi khuén bing cich nhim muc tiéu e ché
cac thu thé khac nhau
(Cdu triic cdc hop chdt dirge vé bang ChemDraw 21)

3.4 Mot s6 chalcone 1a chit chéng ung thw
manh dwoc phan 14p tir tw nhién

Mot s6 chalcones duoc phan lap tir cac loai
thuc vat ty nhién cho thay hiéu qua chdng lai

HO l ! OH HO l ! OH

butein

isoliquiritigenin

cac loai ung thu manh, chrfmg han nhu
isoliquiritigenin, butein va isobavachalcone
(Hinh 9).

HO OH

isobavachalcone

Hinh 9. Mt s6 chalcone dwgc phéan lap tir ty nhién cho thiy hiéu qua chéng ung thu manh
(Cdu triic cdc hop chdt dirge vé bang ChemDraw 21)

Cu thé, isoliquiritigenin 1a mot hop chét
duoc phan 1ap tir ré cam thdo, isoliquiritigenin
dugc cho 1a ¢6 tiém nang diéu tri chong lai cac
bénh ung thu khac nhau, bao gdm ung thu v,

ung thu rudt két, ung thu dudng tiéu hoa, ung
thu phéi, ung thu buéng trirng, bénh bach ciu
va khéi u 4c tinh. Isoliquiritigenin trc ché sy
di cu va xam lan cia té bao ung thu bang

10
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cach tc ché sy ting sinh té bao, gay ra qua
trinh chét va tu chét, bét giit chu ky té bao,
{rc ché su hinh thanh mach va can tré su di can
[9],[10],[11],[12]. Butein 1a mét flavonoid co
hoat tinh sinh hoc, c¢6 ngudn gdc tir vo cay Rhus
verniciflua Stokes va thé hién hoat tinh chong
ung thu dang ké trong nhiéu loai ung thu. Butein
cho thy tac dung chéng ung thu phdi trén ca
mo hinh in vivo va in vitro. Hon nita, butein co
thé 1am giam sy hinh thanh mach, xam lan/di
can té bao va viém bang cach wre ché yéu td nhan
kappa-chit ting cudng chudi 4nh sang cia con
dudng tin hiéu té bao B hoat hoa (NF-kB).
Isobavachalcone chii yéu dugc tim thdy trong
cac cay thudc ho Fabaceae va Moraceae.
Isobavachalcone thé hién hoat dong chéng khéi
u chéng lai nhiéu loai ung thu. IBC da dwgc phat
hién c6 biéu hién chéng tang sinh va hoat dong

/ \
o
o
" \
3
\
T

~
X, Y, Z 1a H, OH hoac F cr $ S

\O O/

(0]
= %
O A, O V.
HO OH R o~ &
d/

don bao trong HCC bang cach nhim muc tiéu
vao con dudng tin hiéu kinase diéu hoa tin higu
ngoai bao (ERKSs)/ribosome S6 kinase 2
(RSK?2). Hon nira, IBC da dugc phat hién 1a gay
ra qua trinh chét rung bang cach nhim muc tiéu
vao thioredoxin reductase 1 (TrxR1) trong ung
thu tuyén tién liét & nguoi. Ngoadi ra,
Isobavachalcone c6 thé trc ché thu thé estrogen
alpha (ERo) va giam biéu hién khang nguyén
CD44, dan dén giam d¢ khang paclitaxel trong
ung thu vu.
3.5 Mot s6 chalcone 1a chit chéng ung thw
manh dwgc téng hop

Tuong tu nhu chalcone c6 trong ty nhién,
cac nhom hydroxyl va methoxy dugc thém vao
cac vi tri cu thé trén vong phenyl gop phin vao
hoat tinh chdng ung thu ciia cac hop chét tong
hop (Hinh 10).

~

Hinh 10. Mt s6 chalcone dugc tong hop cho thiy hiéu qua chong ung thu manh mé

(Cdu triic cdc hop chdt dwgc vé bcing ChemDraw 21)
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Chalcones duoc cho 14 rc ché NF-kB bang
cach gy ra su bién ddi cong hoa tri cua protein
IxB kinase (IKK) thong qua ketone chua bao
hoa «, p. NF-kB 1a mot yéu té phién ma quan
trong, ddng mot vai tro quan trong trong chirng
viém, mién dich bam sinh va sinh ra ung thu.
Tin hiéu NF-xB da dugc chiing minh 1a gép
phan vao su tién trién cua ung thu thong qua
viéc didu chinh cac cytokine thuc dy khéi u va
cac gene sOng sot, trc ché qua trinh apoptosis va
thic déy cac yéu td tao mach. Hoat dong cua
NF-kB dugc diéu chinh chii yéu boi IKK, IKK
1a chét trung gian trung tim ctia phan img mién
dich va viém. Sy can thi¢p vao chic nang NF-
kB théng qua trc ché IKK duoc cho s& ngin
chan su chuyén vi protein NF-xB dén nhan va
dugce coi 1a mot chién luge day hira hen dé didu
trj bénh, dic biét 1a chdng lai ching viém va ung
thu lién quan dén viém.

Tao mach la mdt muc ti€u déy hira hen
trong diéu tri ung thu do vai trd quan trong cta
n6 ddi véi su tién trién va di cin cua ung thu.
Chalcones gan diy di dugc ghi nhan dé diéu
chinh mét s6 budc trong qué trinh hinh thanh
mach, chéng han nhu yéu t6 n6i mé mach mau
(VEGF), yéu té ting truong nguyén bao soi
(bFGF), con duong truyén tin hiéu chuyén doi
yéu t6 ting truong-B (TGF-P) hoidc yéu té phién
ma HIF-1.

Céc hop chét chalcone 1a chit e ché kénh
MDR. Nhiéu nghién ctru da tap trung vao kha
ning cua chalcone trong viéc lam trung gian dé
khang voi cac loai thudc hoa tri liéu thong
thudng bang cach diéu chinh cic chat van
chuyén dong chay da lugng, 14 cac thanh phan
thiét yéu cua su tich tu thudc trong té bao. Hau
hét cac chalcone duge khao sat déu cho thiy kha
ning e ché tot ba thanh vién ho chat van
chuyén cassette lién két voi ATP bao gdm

P-glycoprotein (P-gp, ABCBI), protein lién két
dakhang 1 (MRP1 hay ABCC1) va protein khang
ung thu vii (BCRP, ABCG2), nhimg chat gop
phén chinh tao nén MDR trong té bao ung thur.

Ngoai ra, cac hop chét chalcone con dugc
chtng minh 1 thé hién hoat dong chéng ung thu
thong qua kha ning tc ché chong lai cac muc
tiéu khac nhau bao gdm nhu S5o-reductase,
aromatase, histone deacetylase (HDAC),
proteasome, con duong tin hi€u JAK/STAT,
chu ky phan chia t& bao 25 (CD25), cathepsin-K,
topoisomerase-I1I, Wnt, ROS/MAPK, p38 va
mTOR.
4. KET LUAN

Hién tai, khi s6 luong thubc ngdy cang
khang lai cic mdm bénh va nhiéu phan tir diéu
tri hién tai dang trén duong khang thudc, viéc
kham pha cac muc tiéu méi s& giap thiét ké cac
chét e ché cho viéc diéu tri tot hon cho tuong
lai. Cac hop chit chalcone dugc chimg minh
c6 cac hoat dong déy hira hen chéng lai cac
muc ti€u phan tur va c6 co ché hoat dong duoc
xac dinh rat ro rang, vi vdy cac hop chit
chalcone dugc coi la cac hop chit tiém ning dé
thiét k& va phat trién cac hop chat thudc mai
va hiéu qua hon chdng lai cac bénh ung thu va
cac bénh khac.
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