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Abstract

A phytochemical investigation of the methanol extract of Ganod Iucidum fruiting bodies led to the iselaﬁonné
ergosterol (1) and ergostero! peroxide (2). Their structures were identified by means of spectroscopic methods including
ESI-MS and NMR. Compound 2 showed strong cytotoxicity against EGFR-TKI-resistant human hung cancer A54% md
H1975 cell lines at 100 M. In addition, Compound 2 significantly inhibited the nitric oxide production in: LPS-indueed
RAW?264.7 cells. This pape is the first report on the effect of G. lucidwm extract, ergosterol and ergostezol pesoxids
against EGFR-TKI-resistant human lung cancers.
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1. MO PAU dinh cfu triic va tc dung giy ddc t& bao, kha ning
trc ohé sin sinh NO cita hai hop chit 1 va 2.

Ném linh chi ¢6 tén khoa hec 13 Ganoderma
Iucidum (Leyss Ex. Fr) Karst, thujc ho ndm lim
(Ganodermataceae). Nim linh chi phia bd nhidu
noi & nude ta nhw: Tuyén Quang, Bfc Can, Théi
Nguyén, Ty Nguyén, Lim Ddng vi phin b6 khip
noi trén thé gidi, ndi tiéng nhu ndm linh chi Hin
Quéc. Py I loai duge ligu da dugc nghién ciu
nhidu vi thinh phin héa hoc va né c6 thc dung tét
b gitp khi buyét Iuu théng, ldm ting sie cho té
bio gitp bip thy oxy tét hon, lam ting sy midn dich
ciz co thé vi kéo ddi qud trinh 1o héa cia co
thé...[1]. Thach phin bba hoc cia ndm linh chi thi
chit nhiga steroid, tritcrpenoigéngoii ra cdn cb céc
acid amin, protein, saponin, diu béo vi nhidu men
[1, 2}, Déy 14 nhitng thich phin quan trong déng
g6p vio céc hogt tinh sinh hoc cia nim lich ghi nhir .
khing viém, khing kbudn, oxy héa, di¢t khéi u va : i
v [3 6t Hinh I: Chu triic hoé boc ciia hop chiit1va2

Dyra theo két qui sing lgc tic dung gdy dgc té GUYEN
bao ung thr va itc ché sy sén sich ni!ricgoxide (NO), 2N LIgU VA PHUONG PHAP
cao chiét tong MeOH ctia th qui nim lioh chi the 2.3, Thibtbi
hién hogt tinh khi 8 rét. Budc diu nghién ctu
thinh phén hod hoc chiing ti ¢ phan 13p dwgc hai Diém néng chiy duge do trén may Mel-Tent
hop chét ergosterol (1) va ergosterol peroxide (2) 3.0 (ThermoScientific). Phé cgng hudng ti b
(Hich 1). Bai b4o niy md ti qué trich phdn 18p, xic  phin ghi bing mhy Bruker AM 500 FT-NM

spectrometer v6i chat ndi chudn I3 TMS. Phé kh5
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2 phun i dién tir do trén he méy Agilent 1260
s Single Quadrupole LC/MS Systems (Agilent
rologies, USA).

vifiu nghién cu

Thé qui nfm link chi Ganoderma Mhicidum
thu héi tai Virdm Quéc gia Chu Mom Ray tinh
um vio thing 6/2014. Miu dwgc TS. Nguyén
mg Dgi Nguyéa, tnrimg DH Tay Nguyén gidm
tén khoa hgc. Mfu tigu bin (M-186.2014)
s trit tai B§ mdn Sinh hge, Khoa Khea hoc
shién vd ¢dng nghd, Trudmg Pai hoc Tay
o,

Chiét va phin 1gp chit

Miu nfm sau Ihi thu héi v& duge phoi khé
s béng 13m, xay nhé (850 g) vA ngim chiét voi
\moi metanol (1,5 L x 3 Fin) & nhiét 4o phong.
g dich chiét sau d6 dugc cht loai dung mbi duéi
Wit gidm thu duge 40 g cin chiét metanol. Cin
1 ndy duge hda tan véi meéc (600 ml) rdi chist
V dogn lin hugt véi n-hexan vA etyl axetat thu
cdc cin chift n-hexan (3,34 g) v etyl axetat
74 g). Tién hanh shc ky cin etyl axetat trén cft
1 gel vil rira giai véi h§ dung mdi gradient (0%
]00% metanol trong diclometan) thu duge 6
doan (GEB2.]1 — GEB2.6). Phfn dozn
2.1 xuft hi¢n chét két tinh, dem rira gidi b
xan thu duge hop chit sach 1 (200 g). Tidp tuc
<y phin dogn GEB2.4 trén ct silica gel v&i h§
1 méi p-hexan-axeton (5/1 v/v) thu duwgc phin
GEBI1.4, hr phin doan ndy she ky trén oft
1 gel voi b¢ dung moi nra gidi »-hexan-etyl
1(3/1 vAV) thu duge hop chét saeh 2 (13,0 mg).
Ergosterel (1): tinh thé hinh kim mdu tring;
166-168 *C. 'H NMR (500 MHz, CDCL): 8x
(3H, 5, H-18), 0.82 (3H, d, J = 6.7 Hz, H-27),
(3H, d, J = 6.7 Hz, B-26), 0.91 (3H, ¢, /= 6.8
H-28), 0.94 (3H, 5, H-19), 1.03 (3H, 4, J= 6.5
H-21), 3.63 (IH, m, H-3), 5.15-5.24 (2H, m,
23), 5.38 (1H, dd, J= 2.5, 10.5 Hz, H-7), 5.56
dd, J = 255, 10.5 Hz, H-6). °C NMR (125
3 CDChL): xem Béng 1. ESI-MS (positive): m/z
M-HI.
Ergosterol peroxide (2): Chét két tinh hinh nén
trling; dnc. 180-182 °C. 'H NMR (500 MHz,
1): § 0.81 (3H, s, H-18), 0.82 (6H, d, H-26),
(3H, d, H-27), 0.88 (3H, 5, H-19), 0.91 3H, d,
15 Hz, H-28), 1.00 (3H, d, J = 6.5 Hz, H-21),
(2H, m, H-11b, 17), 1.32 (1H, m, H-12b}, 1.36
m, H-16b), 1.40 (1H, m, H-15b), 1.46 (1H, m,
) 148 (1H, m, H-9), 1.50 (1K, m, H-11a),
(1H, m, H-2b), 1.55 (1H, m, H-14), 1.59 (1H,
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m, H-153), 1.69 (1H, m, H-1b), 1.76 (1H, m, H-
16a), 1.84 (1H, m, H-22), 1.91 (1H, m, H4b), 1.93
(1H, m, H-1a), 1.94 (1H, m, H-12a), 2.02 (1H, m,
H-20), 2.11 (1H, m, H-4a), 3.96 (1H, m, H-3), 5.15
(1H, dd, J=17.5, 15.0 Hz, H-22), 5.21 (1H, dd, F =
7.5, 15.0 Hz, H-23), 6.24 (1H, 4, J = 8.5Hz, H-6),
6.50 (1H, d, J = 8.5Hz, H-7). BC NMR (125 MHz,
CDCL): xem Béng 1. ESI-MS (positive): m/z 427
[M-H]"

2.4, Dinh gis tdc dyng giy dic té bao ung the

Céc ddng t& bio ung thu phéi khang thubc gbm
EGFR-TKI-A549 va EGFR-TKI-H1975 dugc nudi
cdy trong méi trudmg RMPI 1640 c6 bd sung 10%
buyét thaah b2 (FBS), 106 U/ml penicillin, vi 100
pg/mi streptomycin & 37 °C trong td 4m 5% CO..
Céc 16 bio duge cfy chuyén vio tronf phién 96
gifng (mit 49 té bao 2x10° t& bhfgiég) véi vd
duge xit Iy véi cic néng d5 khic nhau cila mAy thir,
Sau 48h 1}, thém 10 yL MTT ndng d¢ 5 mg/mL vio
céc giéng va 1 tip 4h. Sau 46 gan b moi trrdmg va
hoa tan, tinh thé formazan @uge hoa tan trong 100
uL isopropanol va gid trj mft 43 quang (OD) dugc
do bang mdy microplate reader (Molecular Devices
Co., Menlo Park, CA) & bude séng 570 nm [3].

2.5. Dénh gié tic dung tic ché sy sin sinh NO

Té bho RAW264.7 duygc chy vio mét phién 96
gifng voi mit 4G khodng 2x10° t€ blo/gisng va 1
trony Sh,saudéduvcxirlw]tmécvﬁcépmﬁuth\'_r
6 néng d§ khic nhau trong 30 phit. Tiép tuc bd
sung chit kich hoat lipopolysaccharide (LPS) ndng
d6 1 pg/mL vio mexp:gc 'én;, cdn mft s& gifng
khong bé sung dé lim mAu ddi chimg rdi & trong
24h. Sau 24k 1y 100 pL dich & t€ bio trong mdi
gidng chuyén sang mt phién 96 ging khéc vd
thém vio 100 pL thuc thi Griess. Mat 43 quang
cia dung dich ndy dugc do trén miy microplate
(Molecular Devices Co., Mento Park, CA) & budc
séng 570 nm [4].

3. KET QUA VA THAO LUAN

Hop chit 1 thu dugc dwdi dang <hit két tinh
hinh kim mau triag, trén phd khéi lugng phun md
dién tir xufit hi¢n tin hi§u tai m/z 395 [M - HJ". Trén
phé 'H-NMR trén ving truémg menh xuft higo tin
higu dic tnmg cia 6 nhém metyl tai 81 0,63 (3H, s,
H-18), 0,82 (3H, d, J = 6,7 Hz, H-27), 0,84 (3H, d,
J= 6,7 Hz, H-26), 0,91 (3H, d, J = 6,8 Hz, H-28),
0,94 (3H, s, H-19), 1,03 (3H, d, J = 6,5 Hz, H-21).
Ngodi ra cdn xuft hign tin hi¢u ciia 4 proton olefin
tai 8a 5,15-5,24 (2H, m, H22, 23), 5,38 (1H, ad, J =
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2,5, 10,5 Hz, H-7), 5,56 (1H, dd, J = 2,5, 10,5 Hz,
H-6), m{t proton chém metin chiu inh hudng cia
hiéu tmg thudn tir nén cfng huémg & ving truémg
thip hon 50 v6i céc nhém metin théng thudng khic
tai 5y 3,63 (H-3) do né giin tryc tiép vdi nhém bit
dién tir manh nhu phém (-OH). Trén phé “C-NMR
vid DEPT xuft hidn tin hidu cia 28 nguyén tir
cachon bao gdm 6 nhém metyl, 7 nhém metylen, 11
phém metin vd 4 nhém nguyén tr cachon khéng
chita hidro. Trong dé tei ving tredmg thip xuft hitn
tin hiéu 4 nguyén tr cacbon trong hai ndi d6i dang
(—CH=C<) tai & 139,9 (C6Y119,6 (C-T) va 116,4
(C-7)/1412 (C-8), mdt lién két 6di khic dang
(>HC=CH<) tgi 8¢ 135,6 (C-8Y/132,2 (C9). Trén
vilng trudmg trung binh xuat hign mét tin higu cis
nhém oxi metin tai 8¢ 70,5 (C-3) vA ving tnwdmg
maoh xuflt hién ciia 6 tin higu clia cic nhom metyl
tai 8¢ 12,1 (C-18), 16,3 (C-19), 21,1 (C-21}, 19.9
(C-26), 19,6 (C-27), 17,5 (C-28). Tix nhitog dit kién
phén tich trén v so sdnh voi tii li¢u tham khio cho
thély 88 liéu pho hop chéit 1 phi hop hoén toén tit c&

—

1 3,96 (H-3) do né gha trye tiép voi nhom hit digy
r&mnhnhunhém(-om.SosAnhvﬁli?chétL
trén phd C-NMR va DEPT ciia hop ohit 2 cfigg
xuét nhitng hién tin higu clia 28 nguyén t cachoy
v6i gid trj ciing gin tuong dwong voi hop chit 1,
bao gém 6 nhém metyl, 7 nhém metylen, 11 nhép
metin v& 4 nhém nguyén tx csc;bou khéng chiy
hidro, Trong @6 tai ving trudmg thip ciing xuit hig,
tin hi¢u cacbon olefin: tin higu 2 clip nguyén i
cachon néi d8i dang (~-CH=CH-) tai &c 1354 (C.
6)/130,7 (C-7) v 135,2 (C-22)/132,3 (C-23). Ten
viing trudmg trung bioh xuft hién mt tin higu cia
oxi metiss tal S¢ 66,4 {C-3) v4 hai tin hiéu cachon
ghn bing chu peroxit tai 8¢ 82,1 (C-5), 794 (C)
va ving truimg manh xuft hign clia 6 tin higu cis
céc ohém metyl tai 8c 12,8 (C-18), 18,1 (C-19),
20,8 (C-21), 19,6 (C-26), 19,9 (C-27), 17,5(C-28).
Ttén phd HMBC c6 nhitg tuong the chinh: H3
tuong téc véi C-2, 4 vd 5; Ha4 v6i C-5 vd 6 H$
véi C-5; H-7 véi C-8; H-19 véi C-1, 5, 9 va 10; B-
18 véi C-12, 13, 14 vA 17; H-21 v6i C-17, 20 va 23;

chc vj trd voi hgp chit ergosterol [5]. H-26 vai C-25 va 27, Tit nhiing di¥ kién phaa tick
trén vA so sanh véi t3i lign tham khio cho thiy s
Béng I 56 ligw phd "C NMR ¢ia hop chit 1va2 ligu phé hop chét 2 phi hgp hoan todn tt ¢ céc vi
C C 1 td véi hop chét ersos!erol peroxide [6].
1 | 385 | 347 5 230 | 206 Cao chiét téng ndm linh chi Ganoderm
2 32.1 30. 383 | 23.6 Iucidum v che hop chit 1 va 2 duge ddnh gif ki
3 | 705 | 66.4 6. 562 ndng gly dic t& bdo trén hai ddng dong t& bdo uog
4 | 409 | 36 2 12.8 thu phdi khing thubc gdm EGFR-TKI-A549 v
3 50 | 82.1 : 18 EGFR-TKI-H1975. K&t qud ohi ra trong Hinh 2 che
g 56 | 1354 [ 20 | 402 [ 39 thly hop chét 1 khéng ¢ tic dung dbi véi c4 2 ding
= sa 11367 T a1 T2 T . t4 bio trong ki hop chit 2 ¢6 tic dung manh &
8 |14tz | 4 | 22 | 356 [ 1352 0908 49 100 WM. Dig chi § 4bi véi dong ASH,
5| 465 [ sL1 | 23 | 1322 [ 1323 Do el i ché aén B6% (tHioh 2).
2 | 37, 4 | 429 | 427
F. 23. 5 33'2 33.0 © BGFR-TRI-AS49 EGFR-TKI-H197S
3| 39, 6 99 | 196 =
1 434 4.5 | 27 9.6 | 199 4w
14§ 547 | 516 | 28 | 195 | 17.5 | (351
s
Hop chét 2 thu duge dudi dang chit két tinh E::
hinh nén miu tring. Tréa phé ‘H-NMR trén ving °
trudmg manh xult hign tin higw dic tmg cia 6 4,:‘ %f»}\,@'g’?@ #"p{?’*f

nhém metyl tai 8u 0,81 (3H, s, H-18), 0,82 (6H, d,
H-26), 0,84 (3H, d, H-27), 0,88 (3H, s, H-19), 0,91
(3H, d, J = 6,5 Hz, H-28) va 1,00 (3H, &, J= 6,5
Hz, H-21). Ngodi ra cda xult hién tin higu cia hai
c3p proton olefin cia lién két 45 dang —-CH=CH-
tai 8y 5,15 (IH, dd, J = 17,5, 15,0 He, H-22)/521
(1H, dd, /=1,5, 15,0 Hz, H-23) vi 5 6,24 (1H, 4, J
= 8,5Hz, H-6), 6,50 (1H, 4, J = 8,5 Hz, H-7), mjt
proton nhém mefin ciing chju dah hudng cia hidu
g thujn tir aén cdog budmg & ving trudng thip
homn so v6i cic nhém metin théng thudmg kbic tai

LELPEEE FFEF
Hinh 2: Thc dyng gly d3c t& bao ciia mhu cao chi¢t

MeOH v4 chit 1-2 (Etoposide dugc st dyng lim
chélt so sénh),

Két qua ndy ciing phi hop v6i nhin djnh tnds
46 ring ergosterol peroxide 13 mét hogt chit ol
tiém ning trong viéc tidu digt cic té bio nog thY
khﬁnsm[ﬂm}'cﬁngﬁﬂshiéncﬁudéuﬁéﬂ
v anh hudmg ctia cao chiét adm lick chi ciing o
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ugosterol. peroXide dén cic déng ung thw phdi
(hng thufic EGFR-TK1,

N%oﬁmkhﬂningn’mchésus&nsinh,NO lién
juan &én oo ché gy viém cita hai hop chdt  va 2
sing dugc thir nghiém trén dai thyc bio RAW264.7
fyge kich thich bdi LPS. Hop chit 1 c6 the dung
yéu trong khi hop chdt 2 c6 hoat tinh i ché 18 r§t &
1ng 43 10 v2 30 1M (Hinh 3).

Richl
gEeEEEEEEEE

LA R R
s PO
AP G
Hinh 3: Téc dpag frc chd sin sinh NO ciia mfu cao
" chiét MeOH va chft 1-2 (Cardamonin dige sit
; dyng lam chét so sénh).

|4. KET LUAN

' Hai hop chéit ergosterol (1) v ergosterol
peroxide (2) duge phin 13p tir thé qu nfm linh chi
Banoderma Jucidum thu hdi tai Virdm Quéc gia Chu
Mom Ray. Hop chit 2 thé hidn khi ning diét 2
1ongs 16 blo ung thw phédi khéng thube EGFR-TKI-
A549 vi EGFR-TKI-HI975 & néng 49 100 M. O
wng 43 10 vA 30 M, hop chit 2 ciing Vo ché 16 rét
5 sén sink NO.

Lt efm om: Nghién ciru ndy dwpc Vién Han Idm
Xhoa hgc v Ciing nghé Viét nam tai trg (@8 1di ma
i6 VAST.UDCN.02/14-15). Nhom nghién citu cam

Vign Hod hoc dd gidp do phi cgng hucng tir hat

E:?n hé: Nguyén Tién Bat

nhén v GS. Jeong-Hyung Les, truing DHQG
Kangwon, Hén Quéc di cung cdp cde dong 18 bio.
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