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TOM TAT
Auron I3 nhém hop chat chyyén hoa thi cap trong cay thugc ho flavonoid. Mc du ton tai
trong tw nhién véi so luwong it va cau triic kém da dang, auron van thu hit duoC su chd y cua Cac
nha khoa hoc nho' sé hizu nhiéu hogt tinh sinh hoc tiém nang nhw khang khudn, khang nam, Chong
oxi héa, déc té bao, it ché cdc enzym lién quan dén chuyén héa... Bai tong quan trinh bay tom tat
cac phan tich vé ddc diém cdu tric va hogt tinh sinh hoc cua dan chdt aurron da duoc nghién cizu
va cdng bo trong cac tai liéu cdp nhdt gan ddy véi muc tiéu nang cao nhdn thic veé tiem nang cia
nhom dan chat nay trong nghién cizu va phat trién thuoc mai. ) ’ )
Tar khoa: auron, chong oxi hoa, khang khuan va khang nam, dgc te bao, uc che enzym.
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REVIEW ON STRUCTURES AND BIOACTIVITIES OF AURONES
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Aurones are secondary metabolites produced by plants belonging to the flavonoid family.

Despite their presence in small quantities and poor structural diversity in nature, aurones have

recently attracted attention of the scientists with their potential biological activities including

antibacterial, antifungal, antioxidant, cytotoxicity, and inhibition of some metabolite enzymes. This

review summarizes the structural analysis and biological activities of aurone derivatives published

recently. The goal is to raise the awareness of researchers on the potency of aurone derivatives in
the drug discovery and development.

Keywords: aurones, antioxidant, antibiotics and antifungal, cytotoxicity, enzyme inhibition.

I. PAT VAN PE

Auron 1a nhém din chit thusc mot phan nhdm nhoé cia nhdm hop chit tu nhién
flavonoid (Hinh 1) [1]. Trong tu nhién, auron dong vai trd trong viéc hinh thanh sic té cua
hoa, 14 [2]. Ching da sé xuit hién & thyuc vat bac cao, dic biét & ho Anacardiaceae,
Asteraceae, Gesneriaceae, Leguminosae, Oxalidaceae, Plumbaginaceae, Rubiaceae,
Rhamnaceae va Plantaginaceae; mot sé it dugc tim thay ¢ cdy mot 1a mam va tao bién [3].
Auron tap trung cha yéu trong hoa, 14 nhung ciing duoc tim thay & cac bo phan khac cua
cdy nhu qua, hat va vo cay [4]. Auron dau tién duoc phan 1ap va xac dinh ciu tric tir hoa
cua cdy Coreopsis grandiflora vao nam 1943, boi Geissman va Heaton [5].
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Hinh 1. Cau trGic mot s phan nhém cua flavonoid

Trong khi céc phan nhém khac cuaa flavonoid hién dién da dang vé s6 luong va cau
trdc, auron phan Iap tir tu nhién cé sb luong khiém tén — khoang hon 200 hop chét va cau
tric kém da dang [6]. Trong nhitng ndm gan day, bao céo trén cac cau trdc auron tu nhién
va tong hop vai nhiéu tac dung sinh hoc trién vong nhu chdng ung thu, chéng oxi hoa, wc
ché tyrosinase, khang khuan, khang ndm, khang virus... ngay cang gia tang.

Véi mong mudn thu hit sy cha y cua doc gia vé tiém nang cua nhom hop chat nay
trong nghién ctru phat trién thudc, chdng tdi thuc hién bai tong gquan cung cap céc thong tin
vé dic diém cau trdc cua phan nhém auron ciing nhu hé théng céc cau tric auron ty nhién
va tong hop mang tac dung sinh hoc tiém ning.

II. NOI DUNG TONG QUAN
2.1. Pic diém céu tric chaa auron

Flavon

Hinh 2. So sanh cau trac caa flavon va auron

Khung cau tric co ban cia auron ¢6 15 carbon gom hai hé théng vong thom: dj vong
benzofuranon (vong A va C) va vong phenyl (vong B) gan vai nhau bang lién két C=C ngoai
vong (Hinh 2) [2], [7]. Auron 1a dong phan c4u tric caa flavon. Diém khéc biét nam & vong
C, vong C cua auron la vong 5 canh (furan-3(2H)-on) thay vi vong 6 canh (pyran-4-on) &
flavon [8]. Auron ton tai chii yéu dudi dang cau hinh (Z) bén viing [9]. Twong tu cac hop
chat flavonoid khéc, auron hap thu anh séng trong viing UV-Vis nhung & khoang buéc séng
dai hon (370 - 430 nm) [10], [11].

Trong tu nhién, cac vi tri 4, 6, 7, 3°, 4> cua c4u tric auron thudng mang nhoém thé,
trong khi thé tai vi tri 5 va 2’ it phd bién hon [12]. Nhém thé chi yéu dudi dang hydroxy
hoa, methoxy héa, glycosid héa, mot sb it & dang biauron. Cac dai dién tu nhién cta auron
nhu aureusidin, sulfuretin, maritimetin (Hinh 3) dugc hydroxy héa & nhiéu vi tri. Aureusidin
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thudng xuét hién ¢ dang 6-glycosid (aureusin) hoac 4-glycosid (cernuosid) [2]. Mot s it
auron khac mang nhiéu nhém methoxy trén ca hai vong cling dugc bao céo [13], [14].

HO OH

Sulfuretin

HO
Disulfuretin (biauron)

oH ©

Aureusidin Bracteatin
Hinh 3. Cau triic mot s6 auron trong tu nhién
, Nhom thé hydroxy tai vi tri s6 4 lién quan dén qué trinh sinh tong hop, tir do dan
deén viéc phan chia hai nhdm hop chat quan trong cua auron trong tu nhién la 4-
hydroxyauron va 4-deoxyauron. Trong khi 4-deoxyauron chu yeu duoc tim thdy ¢ hoa cua
ho Asteracease va dong vai trd tao Sic vang twoi, din xuét cua 4-hydroxyauron nhu

aureusidin va bracteatin phd bién & cac ho thuc vat khac nhu Plantaginaceae, Rubiaceae va
Plumaginaceae [6].

2.2. Hoat tinh sinh hoc caa din chit auron

Trong tu nhién, auron cé vai trod tao sic td vang tuoi cho cay, thu hit con tring trong
qua trinh thu phan. Mét s6 dan chét auron c6 vai trd nhu 1 phytoalexin — chat hda hoc tich
tu tai noi nhidm mam bénh nhu nam méc, ¢bn tring gidp bao vé cay [15]. Bén canh do, dan
chat auron ty nhién va tong hop con duoc bao céo véi nhiéu hoat tinh sinh hoc dang chi .
Trong khudn khé bai tong quan nay, ching tdi s& dé cap dén nhiing hoat tinh sinh hoc dang
la méi quan tam cua cac phong thi nghiém hoa duoc, hod hop chat ty nhién tai Viét Nam
nhu chdng oxi hod, khang khuan, khang nam, doc té bao, trc ché tyrosinase va glucosidase.

Hogt tinh chéng oxi hoa

Géc tu do dugc biét c6 lién quan dén nhirng bénh ly nguy hlem nhu ung thu, tim
mach, thoai hoa than kinh. .. Nhitng hop chat c6 kha ning bat gitr cac goc tu do gilp phong
ngua, lam giam nhe cac bénh ly nay [16]. Hop chat flavonoid, dic biét cac cau triic mang
nhiéu nhém hydroxy c6 kha nang trung hoa céc gdc ty do, thé hién hoat tinh chéng oxi hoé
[17]. Vong B vé&i nhdm thé hydroxy ¢ vi tri 4” dugc xem 12 vi tri tin cong dau tién cua cac
gdc ty do. Flavonoid chuyén nguyén tir hydro ciia nhém 4’-hydroxy cho cac goc tu do dé
tao ra goc ty do phenoxy bén viing hon [6]. Dan chat 3°,4’-dihydroxy 1a nhitng hop chat
chéng oxi hod tét. Dya trén két qua tinh toan cac thdng sé nhiét dong hoc gdm ning luong
phan ly lién két (BDE) va nang luong ion hoa (IP), 3°,4’-dihydroxyauron nhu sulfuretin,
maritimetin, aureusidin hay leptosidin duoc du doan c6 kha nang bat gitr goc ty do tét hon
dan chat 3°,4’-dihydroxyflavon twong ddng la luteolin (Hinh 4) [18].
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Sulfuretin Maritimetin Aureusidin
C-4' BDE (khi) = 72,7 kcal/mol C-4' BDE (khi) = 75,0 kcal/mol C-4' BDE (khi) = 73,5 kcal/mol
IP(khi) = 166,7 kcal/mol IP(khi) = 165,3 kcal/mol IP(khi) = 167,3 kcal/mol

OH O

Leptosidin Luteolin
C-4' BDE (khi) = 75,1 kcal/mol C-4' BDE (khi) = 75,4 kcal/mol
IP(khi) = 162,8 kcal/mol IP(khi) = 173,8 kcal/mol
Hinh 4. Kha nang bit giir gbc tu do cua 3°,4°-dihydroxyauron ty nhién va dan chat flavon
tuong dong
Két qua thuc nghiém kha nang chéng oxi ho cuia auron cho thay kha nang danh bét
DPPH cua auron kha gan V(‘S’i cac flavonoid twong dong. Maritimetin va chalcon twong dong
okanin c0 1Csp vai gid tri gan nhau (lan luot 4,1 uM va 3,4 uM), va tot hon flavanon tuong
rng isookanin (ICso = 7,9 pM) [19]. Aureusidin ciing c6 kha nang danh bét DPPH (ICs0 =
5,1 uM) tuong tu dan chit flavanon eriodictyol (ICso = 4,8 UM) va hoi yéu hon flavon
luteolin (1Cso = 3,1 uM) va flavanol quercetin (ICso = 2,7 uM) (Hinh 5) [20].
OH
OH
O e £ OO
HO | HOO on HOO OH
HO

OH O (o) OH O
Okanin Isookanin ICErio_di40t8yo|NI
ICs0 = 3,4 uM ICs50=7,9 uM 50 = 4,8 1
OH
HO
OH
OH O OH O
Luteolin Quercetin
ICs0 = 3,1 uM ICs0 = 2,7 uM

Hinh 5. Hoat tinh chdng oxi hda cuia cac dan chét flavonoid twong dong
Bén canh auron tu nhién, cac auron méi ciing duoc tong hop va khao sat hoat tinh
chéng oxi hoa. Do qua trinh oxy hoa — khir cua Fe (11)/ Fe (111) nén ferrocen c6 thé lam ting
dang ké hoat tinh chéng oxi hoa cuia cac hop chat két hop [21]. Véi ¥ tuéng gia tang kha
ning chng oxi hoa bang cach lai hoa hai manh ciu tric c6 tinh oxi hoa, Jia-Feng Chen va
Zai-Qun Liu d thiét ké va tong hop dan chit auron vai vong B la ferrocenyl thay cho ciu
tric phenyl [22]. Banh gia kha ning chdng oxi hoa qua thir nghiém danh bat DPPH, ABTS*

223



TAP CHi Y DU'OC HOC CAN THO - SO 60/2023

va gdc tu do galvinoxyl, auron 1 va 2 c6 kha ning danh bat ABTS* ndi bat véi hing sb van
toc lan luot 12 29,61 va 34,54 mM*s . Lién quan dén kha ning danh bat DPPH, auron 3 va
4 cho hoat tinh tot nhat véi hang sé van téc lan luot 12 4,37 va 4,45 mM-*s L. Bic biét, auron
2 trong thtr nghiém bat gitr goc tu do galvinoxyl ¢ hing sb téc do 2,45 mM-*s* (Hinh 6).

rc = 29,61 mM s (ABTS™) rc = 34,54 mM™' s (ABTSY) 31 1
re=2,45 MM s™ (g4c v do galvinoxyl) rc = 4,37 mM' 57! (DPPH)
HO_  OH

rc = 4,45 mM~' s (DPPH) 1% = 85,8% (40 pM) 1% = 84,2% (40 pM)
Hinh 6. Hoat tinh chéng oxi héa cia mot s6 dan chat auron tong hop

Nam 2018, mot s6 auron mang nhiéu nhém hydroxy trén ca vong A va B di duoc
téng hop va thir hoat tinh danh bat DPPH. Auron 5 va 6 thé hién hoat tinh tuong dbi tét &
nong do 40 PM véi ty & bit gitt DPPH lan luot 14 85,8% va 84,2% [23]. Nghién ctu ciing
cho thay néu thay nhém hydroxy & vi tri 3° bang methoxy thi hoat tinh giam, thay nhém
hydroxy & vi tri 4> thanh nhdm methoxy thi auron gan nhu khéng con hoat tinh.

Hogt tinh khang khudn, khang nam

Auron cd hoat tinh khang khuan véi phé khé rong, dugc bao cdo tc ché Escherichia
coli, Bacillus subtilis, Staphylococcus aureus, Staphylococcus epidermidis, Pseudomonas
aeruginosa va MRSA (Methicillin-resistant Staphylococcus aureus) [24], [25], [26]. M6t
s6 auron duoc bao céo co tc dung khang mét sé chung nam Candida [27], [28].

Nam 2019, cac dan chat auron véi nhém thé khac nhau trén vong A va B duoc tong
hop va thir hoat tinh chdng lai MRSA va Pseudomonas aeruginosa [24]. Auron mang hai
nhom thé hydroxy & vi tri 4 va 6 trén vong A c6 hoat tinh ting dang ké so véi cac auron mot
nhém hydroxy & vi tri 4 hoic 7 hodc khong cd nhém hydroxy ndo. Auron 7 thé hién hoat
tinh tot nhét vai gia tri MIC = 15,6 uM (Hinh 7). Nam 2003, Thomas va cong su da thir
nghiém hoat tinh khang khuan cua loat dan chét auron théng qua viéc wc ché chorismat
synthase — enzym tham gia tong hop céc acid amin cua vi khuan [29]. Két qua cho thay
nhom hydroxy & vi tri 2> va alkoxy & vi tri 4” trén vong B cho két qua tét. Po dai chudi
alkoxy quan trong ddi véi hoat tinh. D¢ dai tét nhat 13 5 carbon. Auron 8 thé hién hoat tinh
{rc ché chorismat synthase vai gia tri 1Cso 12 0,22 pM (Hinh 7). Dan chat auron véi vong B
la nhom ferrocenyl va cac nhom thé khac nhau trén vong A ciing duoc tong hop va thir
nghiém hoat tinh khang Staphylococcus aureus, Staphylococcus epidermidis va Escherichia
coli [26]. Gia tri MIC dao dong tir 2 ¢én 32 pg/mL. Nhiing auron ciing vong A nhung khong
c6 nhém ferrocenyl khong thé hién hoat tinh tic ché vi khuan. Diéu nay nhin manh vai tro
cua nhém ferrocenyl va vong benzofuranon trong hoat tinh tc ché vi sinh vat.
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MIC (MRSA) = 15,6 uM MIC (S. pneumoniae) = 0,22 uM Ferrocenyl auron
MIC (E.coli) = 8 ng/mL
MIC (S. aureus) = 2 - 4 ng/mL
MIC (S. epidermidis) = 4 pg/mL

NO,

H
OCHj 3C\N)\
HsCO A0 =N

6 —
O
10 1"
Quinolin auron MIC (S. aureus, MRSA) = 0,78 ug/mL

MIC (B. subtilis) = 20,0 ug/mL MIC (B. subtilis, S.epidermidis) = 0,39 ug/mL
MIC (K. pneumoniae) = 0,2 ng/mL

Hinh 7. Mét s6 auron c6 hoat tinh khang khuan

Nam 2020, din chét auron véi vong B 1a cdu trac quinolin (10) duoc bao co thé
hién hoat tinh khang khuan twong déi tét voi MIC 1a 20,0 pg/mL trén Bacillus subtilis [25].
Loat cac dan chat auron véi vong B 1a 1-methyl-5-nitro-imidazol va 1-methyl-4-nitro-
imidazol ciing dugc tong hop va thir nghiém hoat tinh khéang khuan Gram (+) va Gram (-)
[30]. Trong d6, auron 11 vé&i vong B 1a 1-methyl-5-nitro-imidazol va hai nhém thé methoxy
& vi tri 6, 7 trén vong A thé hién hoat tinh t6t hon Amoxicillin trén MRSA (MIC = 12,5
pg/mL), B. subtilis (MIC = 12,5 pg/mL) va K. pneumoniae (MIC >100 pg/mL).

Nam 2017, Sutton va cac cong su di tién hanh thir nghiém in vitro hoat tinh khang
nam trén Candida sp. cua céc auron véi nhom thé khéac nhau trén vong A, B va cac auron
véi B 12 di vong thom nhu pyridin, pyrrol, thiophen... [27]. Nhitng hop chat nay tac dong
tuong doi tot khi hai auron 12 va 13 (Hinh 8) thé hién hoat tinh khang nam véi 1Cso thap
hon 20 uM trén ca ba chung C. albicans, C. glabrata, C. tropicalis. Vi tri nhém thé va mic
d6 oxi héa déu duoc cho 1a quan trong ddi véi hoat tinh khang nam. Néu thay thé vi tri nhom
hydroxy va nhém methoxy hoac thay nhém hydroxy thanh nhém methoxy trén vong B lam
giam hoat tinh khang nam cua auron 12, giam sé lwong nhdm hydroxy trén vong A ciing
anh hudng dén hoat tinh. Vi cac hop chat ¢ vong B la di vong thi di vong pyridin vai nito
& vi tri s6 2 cho két qua tot nhat.
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ICs (C. albicans) = 16 uM ICs (C. albicans) = 18 uM
ICsq (C. glabrata) = 11 uM ICsq (C. glabrata) = 10 uM
IC5q (C. tropicalis) = 10 uM ICsq (C. tropicalis) = 12 uM

Hinh 8. Mét s6 auron c6 hoat tinh khang nam

Hogt tinh dgc té bao, khdng ung thuw

Ung thu 1a mot nhdém céc bénh lién quan dén viéc tang sinh té bao mot cach mat
kiém soat va nhiing té bao d6 co kha ning xam 1an nhitng md khéc bang cach phét trién truc
tiép vao md 1an can hoic di chuyén dén nhirng b phan khac trong co thé (di can). Di can 1a
nguyén nhan chinh gay ra tir vong & nhitng bénh nhan méc ung thu [31].

CDK (cyclin-dependent kinase) 1a enzym lién quan dén viéc kiém soat chu trinh té
bao. Trong té bao ung thu, hoat dong cua CDK khéng binh thuong dan dén té bao ting sinh
qua mirc. Do d6 tic ché CDK chon loc ¢6 thé diéu tri mot s6 bénh ung thu & ngudi [32].
Nam 2002, mét sb auron dugc tong hop dua trén ciu tric cua flavopiridol (mot chat tc ché
t6t CDK) va thé hién hoat tinh tc ché chon loc trén CDK 1 hon so véi CDK 2 va 4; chat c6
hoat tinh tét nhat auon 14 c6 ICso trén CDK 1, 2, 3 lan Iuot 12 0,009 uM; 0,03 uM; 1,87 uM
(Hinh 9) [33].

CH3

[
N
OH
HO @)
DUR!

OH O

Flavopiridol
ICsq9 (CDK1) = 0,10 uM ICs9 (CDK1) = 0,009 uM ICsq (K-562) = 1,11 uM
ICs9 (CDK2) = 0,22 uM ICs9 (CDK2) = 0,03 uM ICs0 (MDA-MB-435) = 1,14 uM
ICs59 (CDK4) = 0,44 uM ICs50 (CDK4) = 1,87 uM

Hinh 9. Cau trdc caa nhiing auron cé hoat tinh ic ché CDK chon loc
Niam 2018, Hanan va cic cong su ciing da tong hop mét s auron va sang loc vé hoat
tinh doc té bao [34]. Két qua cho thay dn chat furoauron 15 1a hop chét day hua hen voi
kha nang trc Che tang truong chong lai ung thu bach cau (K-562) va khéi u 4c tinh (MDA-
MB-435) & nong d6 10 UM véi phan tram @c ché tang truong Gl lan luot 1a 70,33% va
79,61%. Két qua thir nghiém kha ning e ché CDK 2 in vitro cua auron 15 tét hon Erlotinib
(ICso = 7,05 UM).

Niam 2013, cac dan xuit ferrocenyl auron dugc tong hop va danh gia hoat tinh doc
te bao trén khoi u &c tinh B16 ¢ chudt [35]. Trong dd, auron 16 vai nhom thé halogen trén
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vong A cho thiy hoat dong gay doc té bao tét nhat. Nam 2015, mot loat nhitng din chat
triflomethyl auron ciing da dwoc tong hop va danh gia hoat tinh chong lai ung thu bach cau
(HL-60), ung thu biéu mé dai tryc trang (HT-29), két qua cho thiy cac din chat nay déu co
kha nang ¢ ché HL-60 va HT-29 tét hon 5-fluorouracil (ICsp lan luot 14 12,92 umol/L va
9,56 pmol/L) [36]. Trong d6, auron 17 ¢ ché HL-60 tét nhat véi 1Csp = 1,54 pmol/L va
auron 18, 19 wc ché HT-29 tét nhat (ICso = 4,12 pmol/L). Nam 2019, Xie di c¢6 bao céo vé
hoat tinh tic ché qué trinh polyme hoa tubulin cia auron [37]. Auron 20 tc ché sy ting sinh
té bao ung thu tuyén tién liét PC-3 tét nhat (ICso = 58,7 nM). Két qua cua cac nghién cau
trén vé nhiing auron c6 hoat tinh khang ung thu t6t duoc trinh bay trong Hinh 10.

16
Ferrocenyl auron ICs0 (HL-60) = 1,54 pmol/L ICs50 (HL-60) = 3,46 pmol/L
ICs0 = 12 uM ICs0 (HT-29) = 8,90 umol/L ICs0 (HT-29) = 4,12 umol/L

19
ICsp (HL-60) = 3,53 umol/L ICso (PC-3) = 58,7 nM
ICso (HT-29) = 4,12 umol/L

Hinh 10. Céu trdc nhiing auron c6 tiém ning khang ung thu

Hogt tinh sc ché enzym

Enzym tyrosinase

Melanin bao vé co thé khoi tac dong cua c4c loai bic xa ion hda khac nhau, bao gom
ca tia UV [38]. Qua trinh sinh tong hop melanin dwoc xdc tac bai nhidu enzym trong d6 c6
tyrosinase. Tyrosinase xUc tac qua trinh oxi héa tyrosine va L-dopa thanh dopaquinon [39].
Tuy nhién, luong melanin ting qua mirc s& gy ra cac rdi loan sic to da nhu nam da, den da. ..

Céc dan chat phenolic trong d6 c6 flavonoid 14 nhitng chat wc ché tyrosinase tiém
ning [40]. Auron duoc danh gia nhu mot chat wc ché tyrosinase yéu nhung cac dan chat
téng hop cua nd véi nhiéu hon hai nhom thé hydroxy & cac vi tri 4, 4’ va 6 cho kha ning tc
ché tét hon [41]. Okombi S va cong su (2006) di danh gia hoat dong tc ché tyrosinase cua
auron trén té bao hac t6 ¢ nhirmg nguoi khoe manh. Chat tc ché tham chiéu l1a acid kojic
duoc sir dung & ndng d6 ¢6 hiéu luc (7 mM). Sy c6 mat ciia nhom hydroxy & vi tri 4, 4’ (21),
6, 4' (22) va 4, 6, 4’ (23) duoc chung minh 1a quan trong dé c6 hiéu hrc wc ché tyrosinase
t6t (Hinh 11) [42]. Loai bé nhoém hydroxy trén vong B lam mat hoan toan hoat tinh. Gii
nhom 4'-hydroxy va loai bé cac nhém hydroxy trén vong A, phan trim wc ché 1a 39% ¢
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népg d6 0,1 mM. Nhu vay, nhom hydroxy ¢ vong B dong vai trd quan trong hon cac nhém
the hydroxy trén vong A d6i véi hoat tinh e ché tyrosinase cua hop chat auron [42].
OH

21 22 23
|C50 = 31 ,7 + 2,6 },lM |C50 = 38,4 + 2,6 },lM |C50 = 38 + 2,9 MM

Hinh 11. M6t s6 auron c6 hoat dong tc ché tyrosinase tét danh gia trén té bao hic t6
nguoi
Nim 2012, Nguyén Thi Thanh Mai va cong su da phan 1ap dugc ba auron méi tir
dich chiét methanol cua 14 cay Sa ké (Artocarpus altilis), ho Dau tam (Moraceae) gom
altilisin H 24, altilisin 1 25, va altilisin J 26 (Hinh 12). Ba hop chét nay cd hoat tinh @c ché
tyrosinase nam tét véi gia tri ICso lan luot 14 85,0 £ 0,1; 88,9 + 0,2; 98,5 + 0,2 uM [43].
CHs CHs

|Cso = 98,5 + 0,2 MM

Hinh 12. Céc dan chat auron c6 hoat tinh tc ché tyrosinase phan lap tir dich chiét 14 cay
Sa ké (Artocarpus altilis)

Cung vao nam 2012, Dubois C va cong sy da danh gia tdc dong ciia mot sb auron
d6i véi hoat tinh tic ché tyrosinase cia nam. Theo d6, nhom hydroxy trén vong A dugc ¢d
dinh & vi tri 6 va ty theo vi tri nhdm OH trén vong B ma cac dan chét auron c6 kha ning
trc ché khac nhau. Cac auron wc ché tyrosinase duya trén su tao phuc chelat voi dong (1) cua
enzym thdng qua vong B. Ngoai ra, 2-hydroxypyridin-N-oxid (HOPNO) duoc béo céo la
chat wrc ché tyrosinase véi hang sb e ché canh tranh 1,8 mm va c6 kha ning tao phirc chelat
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t6t. Trén co s& d6, auron 27 (Hinh 13) véi vong B dugc thay thé bang HOPNO hoat dong
nhu mot chat e ché mai, hiéu qua véi hang sb e ché canh tranh Kic = 1,27 +0,16 pM va
hang s6 wc ché khdng canh tranh Ky = 1,62 + 0,28 UM trén tyrosinase nam [44]

27 28 29
Kic=1,27£0,16 uM K;=1,02 £ 0,04 uM Ki=1,2+£0,2 uM
Ky =1,62+0,28 uM
K;=0,35+ 0,04 uM

Hinh 13. Hoat tinh &c ché tyrosinase nam cua cac dan chat auron véi vong B dugc thay
thé bang HOPNO

Dua vao két qua nghién cau trén, Haudecoeur R va cong su (2017) da tién hanh thur
nghiém danh gia kha niang &c ché tyrosinase cua cac dan xuat auron c6 vi tri nhom thé
hydroxy khac nhau trén vong A va cé vong B dugc thay thé baing HOPNO. Thir nghiém in
vitro trén tyrosine tai té hop tinh khiét cho thay 6-hydroxyauron gan HOPNO 27 la chat tc
ché tyrosinase ¢ nguoi hiéu qua nhét voi hang sé uc ché Ki = 0,35 £ 0,04 uM, hoat dong
manh gap 3,5 1an so vai 28 (Ki = 1,02 + 0,04 uM) va 29 (Ki= 1,2 + 0,2 uM). Biéu nay cho
thdy su hién dién ciia nhom hydroxyl & vi tri 4 ciia auron c6 thé 1am giam hoat tinh ¢ ché.
Kha ning ctia auron 27, 28, 29 trong viéc ngan can qua trinh sinh téng hop melanin trén md
hinh té bao ung thu hic t6 MNT-1 lysate & nguoi cling dd dwoc danh gia. Hop chat 27 cho
gia tri ICso = 16,6 uM, manh gép d6i so vai 28 (ICso = 30 uM) va 29 (ICso = 34 uM) tuy
nhién lai c6 kha ning han ché trong viéc ngan can sy hinh thanh héc té trong toan bo té bao
MNT-1 [45].

Enzym chuyén hoa bénh ddi thao dwong

Aldose reductase (ALR2) la enzym dau tién trong qua trinh chuyén hoa glucose theo
con duong polyol, xuc tac chuyén D- -glucose thanh D-sorbitol. Tang duong huyét kéo dai
cling dan dén su hinh thanh cac san pham cudi cung cua qua trinh glycat hoa (Advanced
Glycation Endproducts - AGEs). ALR2 va AGEs déu c6 vai tro quan trong trong co ché
bénh sinh cta cac bién ching dai thao dudng, trén co s¢ d6 nhiéu hop chét tu nhién va tong
hop duoc danh gia hoat tinh &c ché ALR2 in vitro va in vivo [46]. Nam 2008, Lee va cong
su da khao sat kha nang ¢ ché cua cac hop chat dugc phan lap tir cao ethyl acetat ciia Rhus
verniciflua trén ALR2 va AGEs [46]. Két qua cho thay sulfuretin c6 kha nang trc ché AGEs
cao nhét trong tat ca cac chat khao séat véi ICso = 124,0 uM, gap 10 lan chat ddi chiéu
aminoguanidin (ICso = 1450,0 uM). Sulfuretin ciing thé hién kha nang trc ché ALR2 twong
d6i manh (I1Cso = 1,3 uM). Song va cong sy (2010) di danh gia tac dung diéu tri dai thao
duong cua sulfuretin trén chudt [47]. Chudt dugc tiém streptozotocin (chat gay ting duong
huyét va giam insulin mau), sau d6 xtr ly véi sulfuretin thi nhan thay rang sulfuretin c6 kha
nang chdng lai sy phét trién cua dai thio duong, ndng do insulin tang 1én khoang hon ba lan
va khong anh huong dén ndng do glucose.
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Sulfuretin 30 31
IC5q(AGES) = 124,0 uM ICs59 = 9,88 uM ICsq = 30,94 uM
IC50(ALR2) = 1,3 uM

32
ICs0 = 73,8 uM ICs0 = 62,1 uM ICsq = 64,1 uM

Hinh 14. Céc dan chat auron c6 kha nang diéu trj dai thio duong

Nam 2017, loat dan chit caa 6-hydroxyauron va 6-hydroxybenzofuran-3(2H)-on da
duoc tong hop, danh gia kha ning Gc ché a-glucosidase va gia ting qua trinh tiéu thu
glucose. Trong d6 30 1a hop chat cd hoat tinh tc ché a-glucosidase tét nhat (ICso = 9,88
M) so véi chat chuan acarbose (1Cso = 50,30 uM). Ngoai ra hop chat 30 va auron 31 (Hinh
14) ciing thé hién kha ning thic day qué trinh tiéu thu glucose ¢ té bao HepG2 dang ké. O
nong do 1 uM, 30 va 31 tiéu thu lan luot khoang 2,8 mmol/L va 3,5 mmol/L so véi ching
duwong metformin tiéu thu 3,1 mmol/L ¢ nong d6 1mM [48].

Danh gia hoat tinh chdng dai thao duong caa cac hop chat c6 trong hat cay Psoralea
corylifolia théng qua kha niang Gc ché DGAT, PTP1B va a-glucosidase, Zhu va cong su
(2019) da thu duoc két qua kha quan. Auron 32 tc ché diacylglycerol acyltransferase
(DGAT1) — enzym xUc tac cho qua trinh chuyén hoa triacylglycerol véi ICso 1a 35,2 pM.
Thém vao d6, 32 ciing cho kha ning tc ché PTP1B tuwong di cao (ICso = 11,3 uM). Nghién
ctru ciing chi ra auron 32 va coryauron A 33 (Hinh 14) c6 kha ning uc ché a-glucosidase
turong d6i manh véi ICso lan Iuot 12 73,8 UM va 62,1 UM so véi chat ddi chiéu acarbose
(ICso = 214,8 M) [48].

Nam 2020, Chen va cong su da tim ra auron 34 duoc phan 1ap tir dich chiét ethyl
acetat cua than cay Acanthopanax senticosus c6 tac dung wc ché a-glucosidase véi ICso =
64,1 + 1,2 uM [49].

Niam 2021, cac auron 35, 36 dugc phan lap tir hoa Coreopsis lanceolate dugc danh
gia co tiém ning chdng dai thao dudng. Cu thé, Kim va cong su nhan thiy rang tiéu dao tuy
khi dugc xtr ly véi alloxan s& lam giam sb luong té bao P (té bao tiét ra insulin ¢6 chic ning
diéu chinh chuyén hoa hép thu tir cac carbohydrat hay chat béo) gay ra tiéu duong. Nghién
ctu su thay d6i kich thudc caa tiéu dao tuy sau khi duoc xir ly vai alloxan, hop chat auron
35, 36 va ching duong glimepirid (mét loai thudc chdng dai thao duong tuyp I1) thu dugc
két qua nhu sau: alloxan lam giam kich thudc tiéu dao tuy twong ddi manh (47,8%) nhung
khi tiéu dao tuy bi t6n thuong dwoc xu ly véi auron 35, 36 thi s& khdi phuc kich thudc cua
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tiéu dao tuy véi phan tram lan luot khoang 98,7% va 89,8%. Trong do, auron 35 gay ra su
khoi phuc trong duong so voi chimg duong glimepirid [50].
HO OH

o, {0
ROy
o)
35R=H
36 R= B-D-glucopyranose
Hinh 15. Céc auron c6 tiém ning chdng dai thio dudng phan lap tir hoa Coreopsis
lanceolate

I1l. KET LUAN

Mic du duoc phét hién va cong b lan dau tién vao nim 1943, auron dén nay van
chua duoc nghién ciu rong rii nhu cac phan nhom khac cua flavonoid. Céc thdng tin vé
dic diém ciu trdc va mot s6 hoat tinh sinh hoc dang cha y duoc nghién ctru gan day cua dan
chat auron cho thay day 1a mot khung cau tric tiém nang trong nghién cau va phat trién
thudc méi. Cac hudng tiép theo trén nhém hop chat nay c6 thé 1a: (i) tong hop cac dan chat
méi dé gia tang hoat tinh sinh hoc, (ii) xay dung mdi lién hé cau trdc va tac dung sinh hoc,
(iii) nghién ctru co ché & mic do phan tir caa dan chat auron.
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