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ABSTRACT

Hepatitis C is a major global health burden. This long-term disease often
leads to chronicity and potentially to liver failure. There is no anti-HCV
vaccine. It has recently been shown that natural compounds may be a source
of anti-HCV drugs, but there are a few studies on lichens. In recent study, a
phytochemical investigation was conducted on the lichen Parmotrema
tinctorum collected in Lam Dong province; study on activity against Hepatitis
C virus of isolated compounds. Column chromatography, thin layer
chromatography and recrystallization were used to isolate compounds. Their
structures were elucidated by ESI-HRMS and NMR spectral analysis. The
anti-HCV activity of five isolated compounds was evaluated by Renilla
Luciferase assay. Five compounds including (1) methyl g-orcinolcarboxylate,
(2) orsellinic acid, (3) lecanorol, (4) atranorin and (5) salazinic acid were
isolated from such lichen. Compound (4) showed the most effective inhibitor
with 1Csp 22.3 uM. Our work first demonstrates a new antiviral approach of
natural compounds from lichen in Vietnam.

TOM TAT

Viem gan C la moi hiém hoa Ién cho lodi nguoi, ¢é thé dan dén xo gan va ung
thw gan. Hién nay, chuwa cé vdc xin ngira viém gan C. Nhiéu nghién ciru gan
ddy da chitng minh cdc hop chdt ¢é ldp tir cdy ¢é c6 kha ndng khdng virus
viém gan C (HCV), tuy nhién cé rdt it nghién civu tim kiém cdc hoat chdt nay
tir dia y. Muc tiéu ciia nghién civu ndy la cé ldp va xdc dinh cdu triic ciia cdc
hop chdt tinh khiét tie dia y Parmotrema tinctorum moc phé bién ¢ Lam Pong;
thir nghiém hoat tinh it ché HCV trén cdc hop chat ¢é ldp dwoc. Cdc phwong
phap sac ky cot, sdc ky 16p méng, két tinh lai dwoc sir dung dé cé ldp hop chat
tinh khiét. Cau triic cdc hop chat dwge xdc dinh bang phuong phdp phé
nghiém nhw khoi phé dé phan giai cao ESI-HRMS, pho cong hwong tir hat
nhdan NMR. Hoat tinh irc ché HCV ciia cdc hop chdt ¢é ldp dwoc danh gia
bang thir nghiém Renilla Luciferase. Két qua da c6 ldp va xdc dinh cdu triic
ciia 5 hop chdt gom (1) methyl p-orcinolcarboxylate, (2) orsellinic acid, (3)
lecanorol, (4) atranorin va (5) salazinic acid. Hop chat (4) tec ché manh HCV
v6i ICsy 22,3 uM. Nghién ciru ndy danh ddu mot phat hién méi trong tim kiém
hoat chdt khang HCV tir dia y moc tai Viét Nam.

Trich dan: Nguyén Thi Thu Tram, Truong Hoai Phong, Téng HO Pat, Vii Thi Huyén, Lohézic-Le Dévéhat
Frangoise va Le Seyec Jacques, 2020. Khao sat kha nang tre che virus viém gan C cta cac hop chat
¢0 1ap tir loai dia y Parmotrema tinctorum (Nyl.) Hale. Tap chi Khoa hoc Truong Pai hoc Can Tho.
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1 GIOI THIEU

Viém gan C 1a bénh truyén nhiém do virus
Hepatitis C (HCV) gay nén, day 1a mot can bénh
thim lang nhung 1a mdi hiém hoa Ién cho loai
nguoi. Hang nam trén thé gidi c6 khoang 3% dan sb
méc bénh viém gan C va c6 khoang 170 triéu nguoi
lanh mang virus viém gan C (Lavanchy, 2011).
Viém gan C mén tinh c¢6 thé dan dén bién ching xo
gan hoic nguy hiém hon 13 ung thu gan. Hién nay,
chua c6 vac xin ngira viém gan C. Phac d6 diéu tri
chuan 1a phéi hop giita Pegylated interferon alpha
(IFN-a) va Ribavirin (McHutchison et al.,1998).
Trong nhitng nim gan day, v6i sy phat hién cac
thuéc khang tryc tiép virus DAAs (direct-acting
antivirals) két hop véi phac d6 diéu tri chuan da
mang lai hiéu qua chita tri cho hau hét cac truong
hop viém gan C va han ché cac tac dung phu cua
IFN (DeLemos et al., 2014). Tuy nhién, do chi phi
diéu tri cao nén chi nhitng bénh nhan giau méi co
thé tiép can dwoc. Vi thé, viéc nghién ciru cac
phuong phap thay thé va bo sung dé diéu tri cho
nhing bénh nhan c6 ngudn thu nhap thap 1a can
thiét.

Nhiéu nghién ciru gan day da chimg minh cac
hop chat c6 1ap tir cdy co c6 thé khang virus viém
gan C nhu silymarin tor Silybum marianum,
quercetin tir Embelia ribes, honokiol tir Magnolia
officinalis... (Calland et al., 2012; Hattori et al.,
2013), tuy nhién c6 rét it nghién ctru tim kiém cac
hop chit c6 hoat tinh nay tir diay. Pia y 1a dang cong
sinh gitra nAm va mot (hoic nhiéu) sinh vat c¢6 kha
nang quang hgp nhu tao, Vi khuan lam. Hon 1035
hop chat Chuyen hoa thir Cap duoc cong bd trong dia
y va con rat nhiéu hop chat khac van chua dugc xac
dinh céu trac. Hau hét cac hop chit co 1ap thuoc
nhom phenol don vong thom, dibenzofuran,
depside, depsidone, quinone, va cac dan xuét
pulvinic acid (Boustie and Grube, 2005; Stocker-
Worgdtter, 2008). Mot trong s chung da dugc
ching minh ¢6 nhiing hoat tinh sinh hoc hap dan
nhu khang khuén, khang nim, khang oxi héa, khang
ung thu... (Boustie and Grube, 2005). Hoat tinh
khang virus ciing dwoc phat hién vai mot sé it hop
chat chuyén hoa thir cap cua dia y nhu (+)-ushic
acid, sekikaic acid va anthraquinon (Zambare and
Christopher, 2012; Lai et al., 2013). Tir két qua
nghién ctru vé loai dia y Stereocaulon evolutum thu
hai tai Phap cho thdy cac hop chét c6 1ap duoc tir
loai nay c6 kha nang uc ché HCV véi lidu I1Cs trong
khoang tir 10 dén 70 uM (Vu et al., 2015). Tai Viét
Nam, cac nghién ciru vé dia y con rét han ché, diay
thugc chi Parmotrema moc phé bién trén cac canh
rimg thong thudc tinh Lam Pong tuy nhién tir lau it
dugc quan tim nghién ctu. Vi mong mudn tim
kiém céc hoat chét trc ché HCV tir dia y Viét Nam,
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dé tai “Nghién ctu kha nang trc ché virus viém gan
C cua dia y Parmotrema tinctorum (Nyl.) Hale”
duoc thuc hién véi hai muyc tiéu. Thir nhét 1a ¢6 1ap
va xéac dinh cau trac ctia cac hop chat tinh khiét tir
dia y P. tinctorum; thir hai 1a thir nghiém hoat tinh
trc ché HCV trén cac hop chit c6 lap dugc.

2 POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1 Doi twgng nghién ciru

bia y Parmotrema tinctorum (Nyl.) Hale thu hai
tai vuon qudc gia Bidoup Nui Ba, tinh Lam Ddng
vao thang 12 nam 2017, dugc dinh danh bai Gs. Joél
Boustie, Dai hoc Rennes 1, Phap. Mau kho huu tai
Phong nghién cau — Khoa Khoa Hoc Co Ban —
Trudng Pai Hoc Y Dugc Can Tho.

2.2 Phwong phap nghién ciru
2.2.1 Héa chat, thiét b

Céc dung moéi, hoa chat thuoc hang Sigma,
Chemsol d6 tinh khiét > 99,0 %.

Séc ky 16p mong (SKLM) duoc thuc hién trén
ban silica gel trang san F254 cua hiang Merck bé day
0,25 mm, hién vét bang UV va dung dich vanillin
(0,5 g vanillin trong 80 mL sulfuric acid va 20 mL
ethanol), ho nong. Sic ky cot sir dung silica gel ¢&
hat 0,040 — 0,063 mm cuta hang Merck.

Khéi phd do phan giai cao ESI-HRMS duoc do
trén may khéi phd MICROMASS ZabspecTOF
spectrometer. Pho NMR dugc do trén may Bruker
DMX 300 va 500 spectrometer.

2.2.2 C6 lgp va xdc dinh cdu triic cdc hop
chdt tinh khiét

Cd 1ap cac hop chit tinh khiét

Dia y kho, cit nho (300 g) duoc chiét kiét voi
acetone bang hé théng chiét soxhlet. Sy chiét kiét
dugc theo ddi bang SKLM. Dich chiét dwoc co
quay, cho bay hoi dung méi & nhiét d6 phong dén
khéi luong khong déi thu dugc 50 g cao acetone.

Trong qua trinh ¢b quay dich chiét acetone, xuat
hién két taa P (750 mg). Két tua duoc loc va rira
nhiéu 1an véi acetone lanh sau d6 dwoc nap 1én cot
sic ky, giai ly v6i hé dung méi petroleum ether -
ethyl acetate (95:5) lan luot thu duoc atranorin (4)
55,2 mg, methyl S-orcinolcarboxylate (1) 10,5 mg
va salazinic acid (5) 120 mg. Mt phan cao acetone
(2 g) dugc tién hanh sac ky cot (SKC) véi hé dung
moi giai ly n-hexane — acetone - methanol véi do
phan cyc ting dan thu dwgc 10 phan doan. Tir phan
doan 6, tién hanh SKC véi hé dung moéi chloroform
- ethyl acetate voi d6 phan cuc tang thu duoc
lecanorol (3) 26 mg. Tir phan doan 8, tién hanh SKC
véi hé dung méi giai ly n-hexane - diethyl ether -
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chloroform véi d6 phan cuc ting thu duoc chat rin
mau trang, kKét tinh lai trong diethyl ether thu duoc
orsellinic acid (2) 45 mg.

Xac dinh cu tric cac hop chit ¢ 1ap dwoc

Céu trac cac chat tinh khiét dwoc xac dinh bang
phuong phap phd nghiém hién dai nhu khéi phd do
phan giai cao ESI-HRMS, pho cong huong tir hat
nhan NMR.

2.2.3  Thi nghiém hoat tinh irc ché HCV

MAu thir: nam hop chat tinh khiét c6 1ap duoc
tr  dia y Pdtinctorum (1, methyl p-
orcinolcarboxylate; 2, orsellinic acid; 3, lecanorol;
4, atranorin va 5, salazinic acid), chat chiing duong
la Erlotinib (Abcam) va Telaprevir (Euromedex),
chat ching 4m 1a dung moi DMSO.

Nubi cay té bao

Té bao Huh-7.5.1 dugc nudi trong mdi trudong
chtra 4,5 g/L D-glucose, 4 mM L-glutamine (Life
Technologies), bé sung 100 don vi/mL penicillin
(Life Technologies), 100 ug/mL streptomycin (Life
Technologies), cac acid amin (Sigma-Aldrich), 1
mM Hepes (Life Technologies) va 10% huyét thanh
(FCS, Hyclone). Cac hop chat dem thir nghiém va
chat ching duong dugc hoa tan trong DMSO (ndng
d6 DMSO khong dugce vuot qua 0,1%), voi néng do
nay DMSO khong anh huong dén vong doi cua
HCVcc in vitro (dir liéu nay khong dugc trinh bay &
day).

Té bao duoc 0 v6i cac liéu khac nhau cia cac
hop chét thir nghiém trong 1 gior. Virus dugc ciy vao
cac té bao, sau 48 gid danh gia sé té bao con song
va s6 virus dugc nhan 1én.

Phén tich sb liéu

S6 té bao con sdng duoc xac dinh bang phuong
phap WST-1 (Roche), sé virus nhan 1én dugc xac
dinh bing thuc hién it nhéat ba lan doc lap thir
nghiém Renilla Luciferase (Vu et al., 2015). Cac
gia tri ICso cia mdi hop chét duoc xac dinh tir day
gom 7 dén 12 ndng do dia trén phan tich hdi qui véi
phan mém GraphPad Prism 5,00.

3 KET QUA

3.1 o lap va xac dinh céu tric cia cac hop
chat tinh khiét

T 300 gdiay P. tinctorum thu hai tai vuon quérc
gia Bidoup Nui Ba, tinh Lam Dong, ndm hop chat
tinh khiét da duoc ¢o 1ap.

Hop chét 1: tinh thé hinh kim mau trang, phd 1D
va 2D-NMR: xem Béng 2.
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Hop chat 2: tinh thé hinh kim mau tring, phd *H
va B8C-NMR: xem Bang 2.

Hop chét 3: tinh thé hinh kim mau do, ESI-
HRMS: m/z = 275,0923 [M+H]* (tinh toan phu hop
Vi cong thire CisHis05 275,0919), phd 1D va 2D-
NMR: xem Bang 3.

Hop chét 4: tinh thé hinh kim mau tring, ESI-
HRMS m/z 397,0896 [M+Na]* (tinh toan phu hop
V6i cong thirc 397,0899 CioH180sNa), phd *H va
13C-NMR: xem Bang 3.

Hop chét 5: tinh thé hinh kim mau tring, ESI-
HRMS: m/z = 389,0522 [M+H]* (tinh toan phu hop
V6i cong thirc CigH13010 389,0508), phd 1D va 2D-
NMR: xem Bang 3.

C?i}l tric cua cac hop chat nay duoc xac dinh 1an
luot bang cac phuong phap phd nghiém hién dai.
3.2 Thir nghiém hoat tinh wc ché HCV

Thir nghiém hoat tinh ¢ ché HCV cta nam hop
chét ¢6 1ap duoc tir dia y P. tinctorum béang cach
danh gia sy phat trién cua virus HCV trong té bao
nudi cdy. Hai chat ching duong dwoc sir dung 1a
Erlotinib va Telaprevir. Két qua cho thdy cac hop
chat thir nghiém khong gay doc té bao v6i phan tram
té bao song sau 48 gio dat trung binh trén 90%
(Bang 1). Trong céac hop chét khao sat, hop chit 4
trc ché tot nhat virus véi lidu ICsp 22,3 uM, dbi cac
hop chat con lai gia tri nay dao dong tir 45 dén 67
uM.

Bang 1: Két qua thir nghiém wc ché HCV

Kha nang wc che Phan tram té

Hop ehat 1oy - 1Cs (uM)  bao con séng
1 50.6+50 97,3+ 620
2 673+37  91,5+30°
3 454+23 9344570
4 223+40  91,8+59°
5 568+15 90,6+ 4,8°
Erlotinib 06+01  865+51°
Telaprevir 0,2 +0,02 94,1 +4,0°

a: g nong do 100 uM, ®: 6 néng do 10 uM
4 BAN LUAN

4.1 Cbd lap va xac dinh céu tric cia cac hop
chit tinh khiét

Phé *H-NMR cua hop chét 1 xuit hién hai tin
hiéu ciia nhom methyl tai oy 2,10 (3H, s) va 2,46
(3H, s), mot nhém methoxy tai oy 3,92 (3H, s), mot
proton methin ctia nhan thom tai dn 6,21 (1H, s), hai
—OH phenol tai 645,09 (1H, s) va 12,05 (1H, s). Phd
13C-NMR cho thay tin hiéu ctia nhém carbonyl ester
(¢ 172,7), mot nhém methoxy (dc 52,0), hai nhém
methyl (oc 7,8 va 24,2), sau carbon methine vong
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thom (dc 1054, 108,6, 110,7, 140,3, 158,1 va
163,3). Tu sy tuong quan trong pho HSQC va
HMBC (Bang 2) cung véi viéc so sanh dir liéu pho

9 8
CH; 4 CH3O
s S\ COOCH; . , 7OH
2
HO™ 4, "OH HO™ Y "OH

CH,

8

(6] 2

Phé *H-NMR cua hop chit 2 cho thiy tin hiéu
Cua 2 proton nhan thom tai o 6,09 (1H, brs) va 6,14
(1H, brs) & vi tri meta so vai nhau. O viing tir trudng
cao xuat hién tin hiéu mot mii don tai 5y 2,43 (3H,
S) twong (ng Vé&i 3 proton nhém methyl gén trén
nhan thom. Phd 3C-NMR cho thay su xuét hién caa
Bang 2: Dir ligu phé NMR ciia 1 va 2
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da c6 (Nguyen et al., 2016), hop chét 1 dugc xac
dinh 1a methyl g-orcinolcarboxylate.

CH;0
jsgbes
HO ™ oH " Y '
Hs
3)

©))
Hinh 1: Ciu tric ciia cac hop chit cd 1ap dwoc tir P. tinctorum

1 carbon nhoém methyl, 1 carbon carbonyl va 6
carbon nhan thom twong ty hop chat 1. Tir két qua
phd nghiém NMR va so sanh véi tai liéu tham khao
(Thiago et al., 2008) cho phép xéc dinh ciu trac cua
hop chat 2 1a orsellinic acid.

Hop chat 1 Hop chat 2

Vi tri (300 MHz, CDCls) (300 MHz, CDsOD)
OH Jc HMBC OH Jc
1 105,4 - 105,5
2 158,1 - 163,7
3 108,6 6,14 (1H, brs) 101,6
4 163,3 - 166,9
5 6,21 (1H, s) 110,7 1,3,9 6,09 (1H, brs) 1123
6 140,3 - 145,3
7 172,7 - 175,1
8 2,10 (3H, s) 7.8 2,3,4 2,43 (3H, ) 24,3
9 2,46 (3H, s) 24,2 1,5,6 - -
7-OCHs 3,92 (3H, s) 52,0 7 - -
2-OH 12,05 (1H, s) 1,2,3 - -
4-OH 5,09 (1H, s) 3,4 - -

Ghi chi: HMBC (H— C)

Hop chét 3 thu dwgc ¢ dang tinh thé hinh kim
mau d6. Phd ESI-HRMS xuit hién mii tai m/z
275,0923 cta ion [M+H]* twong tng vdi cong thiac
phan tir C15sH140s. PoNg thoi xuat hign manh ion tai
m/z 151,0386 (twong ung voi cong thirc phan ti
CsH-03) dic trung cho viéc cét lién két C-O cua
nhom ester —COO-. Phé *H-NMR cho thay sy hién
dién cua 5 proton cua 2 vong thom trong d6 c6 2
proton thudc vong thom A tai 64 6,19 (1H, brs), 6,26
(1H, brs) ghép cap meta v&i nhau va 3 proton con
lai thugc vong thom B tai dn 6,40 (1H, brs), 6,46
(1H, brs) va 6,53 (1H, brs) cling ¢ vi tri meta véi
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nhau. O vung tir trudng cao Xuét hién 2 tin hiéu tai
dn 2,27 (3H, s) va 2,54 (3H, s) twong ttng V4i 2 nhém
methyl gén trén nhan thom. Pho *C-NMR cho thay
sy xuat hién caa 15 carbon trong d6 c¢6 2 carbon
nhom methyl gin véi vong thom tai 5c 21,4 (C-8°)
va 24,4 (C-8), 1 carbon ctia nhdém carbonyl tai 171,5
ppm (C-7), 12 carbon vong thom trong d6 co 4
carbon lién két vai oxy tai 8¢ 1a 166,8 (C-4), 164,4
(C-2), 159,4 (C-2") va 152,3 (C-4’). Két hop véi dit
liéu phd 2D-NMR (Béng 3) va so sanh véi tai lidu
tham khao (Igbal and Meher, 2011), hop chét 3 dugc
xac dinh la lecanorol.
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Hop chat 4 thu duoc & dang tinh thé hinh kim
mau trang. Ph *H-NMR cho thay ba mili don tai dy
12,54, 12,48 va 11,92 tuong ung véi 3 proton cua 3
nhoém -OH phenol, mét miii don tai dn 10,36 twong
ung voi proton nhom -CHO, hai mili don tai dn 6,51
va 6,40 tuong ung voi 2 proton methin ctia nhan
thom, mot mili don tai dn 3,98 tuong tng vGi nhom
methoxy, ba miii don tai on 2,68; 2,54 va 2,09 twong
g véi 3 nhoém methyl gén trén vong thom. Pho
13C-NMR cho thay hop chat 4 c¢6 khung depside
tuong tw hop chét 3, trong 6 xuat hién thém tin hiéu
cia 1 nhom aldehyde -CHO, 1 carbon carboxyl, 1
nhém methoxy, 1 nhom methyl gén trén vong thom.
Dua trén cac thong tin da co, so sanh d6i chiéu véi
tai liéu tham khao (Vu et al., 2015) hop chit 4 dugc
xac dinh 1a atranorin.

Hop chét 5 thu dwoc & dang tinh thé hinh kim
mau trang co cong thirc phan tir 1a C1gH12010 dugc
xac dinh bang ESI-HRMS. Pho 'H-NMR (300

Bang 3: Dir ligu phd NMR ciia 3,4 va 5
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MHz, DMSO-ds) cho thiy hai tin hiéu —OH phenol
tai on 8,29 (1H, brs) va 12,06 (1H, s), mot proton
aldehyde —CHO tai 4 10,48 (1H, s), mét proton
methin thom tai Jn 6,88 ppm (1H, s), mét proton
methin tai o4 6,79 (1H, brs), proton nhoém benzyloxy
tai on 4,64 (2H, s) va mdt nhom methyl gén trén
vong thom tai dn 2,45 (3H, s). Pho 13C-NMR cho
thiy 18 tin hiéu cong huong rat gan vai salazinic
acid. Két hop phé HSQC va HMBC (Bang 3) cling
vé6i so sanh dir liéu phd di c6 (Nguyen et al., 2016)
hop chat 5 duoc xac dinh 1a salazinic acid.
4.2 Thir nghiém hoat tinh wrc ché HCV

Trong thir nghiém nay, hai chat chung dwong 1a
erlotinib va telaprevir duoc thir dong thoi trong mdi
thi nghiém vi chiing 1an luot 1a hai chat wc ché giai
doan xam nhap va nhan 1én cua virus. Két qua thu
duoc tir cac hop chit chimg duong hoan toan phu
hop véi gia tri da cong bd (Vu et al., 2015) ching to
tinh chinh xac ctia phuong phap.

Hop chat 3 Hop chat 4 Hop chit5
Vi tri (300 MHz, CD:0D) (500 MHz, CDCl) (300 MHz, DMSO-ds)
OH oc HMBC OH Jdc OH oc HMBC
1 -~ 1051 T 1028 T 1119
2 - 1644 . 1691 - 1659
3 619 1518 . 1087 - 1107
(1H, brs) ! ' '
4 - 1668 . 1675 - 1640
6,26 6,40 6,88
5 ahbre 1129 g 128 qh% 174 130
6 S 1447 L 1524 _ 1528
7 - 1715 . 1697 _ 1603
8 (35253‘; 204 1,56 10,36 (1H,s) 1938 (113:43 102,7 4
9 - : 268 (3H,s) 255 245(3H,s) 214 1,56
: 6,53
I Ahbry 1148 : i - 1096
2 - 1504 : i . 1522
3 6,40 (1H, brs)  107.4 : i . 1235
& L 1523 : i . 1482
5° 6,46 (1H, brs) 1145 6,51 (1H,s) 116,0 - 1373
6 - 1416 - 1398 - 1381
7 - - - 1722 - 1635
g’ 227@3H,s) 214 15,6 209(3H,s) 239 464(2H,s) 526 23,4
, 6.79
9 - : 254(3H,s) 93 g b 948
2-0H - : 12,48 (1H, 5) : i i
8,29
4-0H - : 12,54 (1H, 5) PP i
7°-OCHs - : 398(3H,s) 523 - -
, 12,06
2°-OH - : 11,92 (1H, s) Y i

Ghi chii: HMBC (H—C)
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Liéu toi da ctia mdi hgp chat thir nghiém 1a 100
M, do & lidu cao hon hau hét cac hop chit nay s&
khong tan. Két qua gia tri 1Cso Cia cac hop chat co
lap tir dia y dao dong trong khoang tir 20 -70 uM,
gié tri nay twong tu doi voi cac hop chat thién nhién
¢6 1ap tir ngudn khac (Vu et al., 2015). Céc depside
thuong e ché HCV t6t hon cac phenol don vong
thom, cu thé trong nghién ctru nay, hop chat 4, mot
depside pho bién trong cac loai dia y thugc chi
Parmotrema, c6 hoat tinh cao hon cac hop chat
phenol don vong thom 1 va 2. Diéu nay c6 thé dugc
giai thich do cac depside c6 tinh than dau cao hon,
dé dang tham qua mang té bao cua virus va do d6 co
hoat tinh trc ché cao hon cac phenol don vong thom,
v6n mang tinh than nudce hon.

5 KET LUAN

Tir 300 g diay P. tinctorum thu hai tai vudn qudc
gia Bidoup Nui Ba, tinh Lam Dong da ¢6 lap va xac
dinh cdu tric cua nim hop chét tinh khiét gém
methyl pg-orcinolcarboxylate 1, orsellinic acid 2,
lecanorol 3, atranorin 4 va salazinic acid 5. Két qua
thar nghiém hoat tinh tc ché HCV cho thay ca 5 hop
chét déu khong doc tinh voi dong té bao Huh-7.5.1,
hop chét 4 c6 kha ning trc ché HCV manh nhét véi
ICs0 22,3 uM. Két qua nghién ciru bude dau di cho
thiy cac hop chit c¢6 1ap tir dia y P.tinctorum moc
tai Viét Nam c6 kha ndng khang virus viém gan C
dang quan tAm dé phat trién cac nghién ctru tiép theo
nham tng dung vao thyc tién.
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