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TOM TAT

Tur dich chiét ethylacetat clia cay Clinacanthus nutans da phan lap dugc ba
hap chat, myricitrin (1), myricetin (2) va lupeol (3). Cau tric clia Hoa hoc clia
chiing dugc xéc dinh dua trén phuong phap phé 1D, 2D-NMR va khéi phd, ciing
nhu so sanh véi dif liéu NMR dugc bdo cdo trong tai liéu. Trong nghién ctu nay,
hoat tinh tai tao xuong cla cac hgp chat dugc danh gia bang cach st dung mé
hinh in vitro trén t€ bao nguyén bao xuong MC3T3-E1. Phét hién cho thdy ring
lupeol da ching minh hoat tinh tao xugng thong qua viéc tang cudng
phosphatase kiém (ALP) clia té bao nguyén bao xuong Ién dén 31,2%, 21% va
12% & ndng d9 5, 10 va 20pg/mL va hoat tinh khodng héa dugc téng lén dén
170,230, 185 va 117% & ndng dd lan lugt la 5, 10, 20 va 40pg/mL (p < 0,05).

Tirkhéa: Clinacanthus nutans, flavonoids, tdi tao xuong.

ABSTRACT

Phytochemical studies on ethyl acetate extract of Clinacanthus nutans led to
three compounds, myricitrin (1), myricetin (2), and lupeol (3) were isolated.
Their structures were determined based on NMR and MS spectra, as well as a
comparison with the NMR data reported in the literature. In this study, bone
regeneration activity of compounds was assessed using an in vitro model of
osteoblast cells MC3T3-E1. The finding revealed that the compounds lupeol
demonstrated the osteogenic activity through enhancement of alkaline
phosphatase (ALP) of osteoblast cells up to 31.2%, 21% and 12% at
concentrations of 5, 10 and 20ug/mL and the mineralization activity was
increased up to 170, 230, 185, and 117% at concentration of 5, 10, 20 and
40pg/mL, respectively (p < 0.05).
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1.DAT VAN BE
Lodng xudng la moét can bénh phd bién trén toan ciu
véGi han 200 triéu ngudi trén thé gidi mac phai, dac biét 1a &
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phu nir va ngudi cao tudi [1-2]. Viéc st dung cac loai thudc
téng hop hién nay dé diéu tri lodng xuong c6 thé gay ra cac
phan (ng phu, chdng han nhu dau bung, chéng mat va
buén nén [1, 3-4]. Do d6, cac hgp chat tu nhién cé kha
nang diéu tri lodng xuong hiéu qua, duy tri dé chac khoe
cUa xuaong vdi it tdc dung phu khéng mong muén la nhiing
lya chon thay thé day hida hen. Thuc vat rat giau chat
chuyén hoa thi cdp, do dé né sé la nguén tiém nang dé
phan lap cac tdc nhan tao xuong mdi va hiéu qud cé kha
nang tao ra su biét héa nguyén bao xuong va do d6, tang
cudng tai tao xuang mdi [1, 4].

Clinacanthus nutans Lindau la mét loai thuc vat cé hoa
trong ho Acanthaceae. Cay nay da dugc st dung lam thudc
thao dugc & cac nudc chau A [5-7]. N6 dugc coi la phucng
phap chia tri chinh déi véi chiing viém va tén thuong da
do vi rat gay ra, chdng han nhu vi rit viém gan va herpes
[8] hoac ch6ng ung thu [5, 9]. Day clng la mot loai thudc
nam truyén théng cla Viét Nam dé diéu tri gay xuang.
Thanh phan héa hoc clia cay nay da dugc nghién ctiu bao
gém flavonoid, steroid, triterpenoids, cerebroside,
glycoglycero-lipid, glycerid [10-12]. Mac du C. nutans da
dugc sir dung dé chira lanh xuong gay, co ché hoat déng
chiia lanh xuong cla né van chua dugc lam ré. Do do, C.
nutans c6 thé chiia cac chat cé kha nang tai tao xuong mdi.
Trong nghién ctu nay, hoat tinh tao xuong cda lupeol, moét
hgp chat ty nhién chinh dugc phan lap tur cay nay da dugc
nghién cdu trén mé hinh in vitro dé€ budc dau dua ra thong
bédo vé cong dung truyén théng clia no.

2. THUC NGHIEM
2.1. Nguyén liéu

Cay Xuong khi dugc thu hai tai Ba Lat vao 6/2020 dugc
TS. Nguyén Quéc Binh, Bao tang thién nhién Viét Nam dinh
danh va mau tiéu ban VHH2020 luu tai Trung tdm Phé (ing
dung - Vién Héa hoc, Vién Han lam Khoa hoc va Céng nghé
Viét Nam.

Té bao tién nguyén bao xucng MC3T3-E1 dugc t8 chic
tiéu chudn va trung tam tai nguyén sinh hoc My - ATCC
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(Manassas, VA, USA) cap. Moéi trudng nudi cay (MEMa) dugc
mua tU hang Gibco BRL, Life Technologies (My). Thudc thir
MTT  (3- (4,5-dimethyl-2-yl)  -2,5-diphenyltetrazolium
bromide), trypsin - EDTA, penicillin/streptomycin, chat nén p-
nitrophenyl phosphate (pNPP), axit ascorbic,
dexamethasone, B-glycerol phét phét, va huyét thanh bo
thai (FBS) dugc mua tur Sigma-Aldrich (St. Louis, MO, Hoa Ky).
2.2, Chiét tach va phan lap chat

Nghién ctiu khao sat chi ra rang phan doan dich chiét
ethylacetate (EtOAc) clia cay C. nutans cho hoat tinh tao
xuong manh nhat [13]. Do d6, ching t6i da lua chon phan
doan nay d€ phan lap chat va danh gia hoat tinh sinh hoc.
Mau C nutans khé (3kg) nghién thanh bét, chiét véi EtOH
96% & nhiét d6 phong trong 72 gid (3 x 3L), dich chiét quay
kho loai dung méi thu cao (47,65g). Cao chiét ethanol hoa
vao nudc sau do dugc chiét lai bang EtOAc (3 x 3L), thu
dugc can EtOAc (11,26g). Can dua vao sac ky cot silica gel
(CQ) st dung hé dung moi n-hexan: axeton 5: 1 (v/v) thu
sau phan doan (F1.1 - F1.6). Phan doan F1.2 tiép tuc Ién cot
silica gel v6i hé dung mdi n-hexan: ethyl axetat 7: 1 (v/v)
thu dugc 3 hgp chat sach, hgp chat 1 (25mg), hop chat 2
(31mg), hgp chat 3 (138mg).

Myricitrin (1): chat bot mau vang nhat; "H-NMR (CD,0D,
500MHz), *C-NMR (CD,0D, 125MHz); xem bang 1; Positive
ESI-MS & gia tri m/z 464,9 [M+H]*, Negative ESI-MS m/z
462,9 [M-H]. Myricetin (2): tinh thé hinh kim mau vang
nhat; "H-NMR (CD,0D, 500MHz), *C-NMR (CD,0D, 125MHz);
xem bang 1; Positive ESI-MS m/z 319 [M+H]*, Negative ESI-
MS m/z 317 [M-HJ". Lupeol (3): tinh thé hinh kim mau tréng;
'H-NMR (CD,0D, 500 MHz), *C-NMR (CD,0D, 125MHz); xem
bang 1; Positive ESI-MS m/z 302,9 [M+H]*, Negative ESI-MS
m/z 300,8 [M-H]

OH e}
1: R = a-L-Rhamnose
22R=H

Hinh 1. Cau tric cla cdc hop chat 1-3
2.3. Nudi cay té bao va thi nghiém kha nang séng cha
té bao

Té bao dugc nudi cdy trong mdi trudng MEMa chia
10% FBS va khang sinh, 0 & 37°C trong tu CO2. D€ tao ra
su biét hoa tao xuong trong té bao MC3T3-E1, méi trudng
nudi cdy da dugc thay déi thanh méi trusng ODM (MEMa
dugc bé sung vé6i 50ug/mL axit ascorbic, 10°M
dexamethasone va 10mM B-glycerolphosphat). Sau dé¢,
cac té bao dugc U vai chat thit nghiém néng d6 cudi cing
la 0,5mg/mL MTT trong 4 gid & 37°C. Cac tinh thé
formazan sau d6 dugc hoa tan trong DMSO va mat do
quang (OD) dugc do & budc song 570nm s dung dau doc
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vi tdm (mé hinh PowerWave XS; BioTek Instruments, Inc.,
Winooski, VT, USA). Cac té€ bao chua dugc xur ly dugc s
dung lam déi chiing.

2.4. Hoat tinh cia enzym phosphatase kiém (ALP)

DPé déanh gia hoat tinh cla ALP, t& bao dugc cdy vao dia
96 giéng trong méi trudng ODM dudgc bé sung 10% FBS.
Moi trudng nudi cdy sau dé dugc thay thé bang moi trudng
ODM m&i ¢6 b6 sung / khéng ¢é tac nhan can thit nghiém
va U tiép tuc trong 7 ngay. Sau do, cac té bao dugc rira
bidng dém phosphat (PBS) va 100uL pNPP dugc thém vao
trong phan ng. Cuéi cung, hoat d6 ALP dugc do & budc
séng 405nm bang méy quang phd (Evolution 201 UV-Vis,
Thermo Scientific).

2.5. Hoat tinh khoang héa

Muc d6 khoang héa dugc xac dinh bang phuong phap
nhudm alizarin red-S trong cac dia 96 giéng trong 14 ngay.
Cac t€ bao nhuém mau cho thay su hinh thanh khoang
hoa. Té bao MC3T3-E1 dugc nudi cdy trong méi trudng
DMEM c¢6 chga vitamin C (50pug/mL) va f-
glycerolphosphate (10mM) trong 3 tuan c6 / khéng cé
noéng dé thich hgp clla mau can khao sat. Sau d6, cac té
bao dugc rlra hai lan bang PBS, ¢6 dinh bang etanol 70%
(v/v) trong 1 gig, sau d6 nhuém véi 40mM Alizarin red-S
(pH 4,2) trong 1 gid va rtia ky bang nudc. Sau d6, cac té bao
dugc hdy trong 15 phut véi 10% cetylpyridi clorua trong
dung dich dém PBS 10mM (pH 7,0). Mat d6 quang dugc do
& budc séng 562nm dé xac dinh muc dd nhuém té bao
trong mau.
3. KET QUA VA THAO LUAN

Hgp chat 1 thu dugc duédi dang bot mau vang nhat.
Cong thuc phan ti cda 1 dugc duy doan la C,,H,,0,, dua
trén phd khéi lugng do & ché do positive vdi pic ion phan
ta [M+H]* & gia tri m/z 464,9 va negative & gid tri [M-H] la
m/z 462,9. DU kién trén phé 'H va *C-NMR cla hgp chét 1
ggi md rang day la mét hgp chat flavonoid ¢ gén véi mot
phan tir dudng rhamnose. Phd 'H-NMR ctia 1 (bang 1) cho
thdy cac tin hiéu cia mét lién két d6i meta c6 do dich
chuyén héa hoc 6 6,,6,22 (1H; d; J = 2,0Hz) va &, 6,38 (1H; d;
J =2,0Hz), céc tin hiéu nay dugc gan cho vij tri H-6 va H-8
cla vong A khung flavonoid; mét tin hiéu singlet cula
proton vong thom cé gia tri tich phan la 2 & d6 dich chuyén
hoa hoc 6, 7,36 (2H; s) da dugc gan cho vij tri H-2' va H-6'
trén vong B tuong Ung; tin hiéu proton methyl clia géc
dudng rhamnoside xuat hién véi d6 dich chuyén 6, 0,99
(3H; d; J = 6,0Hz); bén canh d6 tin hiéu clia proton anome
(H-1") cGa dudng rhamnoside xuat hién & 6, 5,34 (1H; d;
J = 1,5Hz). Trén phd “C-NMR xuat hién tin hiéu cta 21
cacbon: gém mot nhém carbonyl ¢6 d6 dich chuyén héa
hoc 6. 178,29; sdu nhém methine & 6. 70,76; 98,43; 93,31;
108,22; 102,23ppm; mét nhéom methyl 6 6. 16,25ppm; ba
nhom oxygenate methine cla géc dudng cé d6 dich
chuyén tur &: 70,49 dén 71,98ppm; mudi tin hiéu cla
cacbon bac 4. Dua trén dir kién phé 'H va >*C-NMR cda 1 va
so sanh vai di kién phé NMR trén tai liéu tham khao [7],
cdu trdc ctia hgp chat 1 da dugc xac dinh la myricitrin.
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Bang 1. 56 lidu phé H (500MHz) va ®C-NMR (125MHz) ctia hop chdt 1-3

C Hop chét 1 65, Hop chét 2 C "8 Hop chat 3
%, 8 5, 8 X 8 8,
(mult., J=Hz) (mult., J=Hz) (mult., J=Hz)
1 113888 |3887 | 168(1H,m);090(1H,m)
2 | 1574 | 158, 1468 | 1480 2 | 243 | 2743 | 1,68(1H,m);1,57 (1H, m)
3011342 | 1349 1359 | 1373 317905 17903 | 3,19(1H,dd,5,0;11,0Hz)
4 {717 | 1783 1757|1772 4 13873 3873 |-
5 11613 | 1618 1607 | 1624 5 15533 15533 | 0,69(1H, d,2,0H)
6 1986 |984 | 62(1Hd20) | 982 92 | 6200200 |6 {1834 |1833 | 138(1H,m);1,52(1H,m)
7 11642 | 1645 1641 | 1655 7 13831 3431 | 139@Hm)
8§ 1935 1933 | 638(Hd20) | 932 943 | 640(1H;d;20) |8 | 4086 | 4086 |-
9 | 1564 | 157, 1561 | 1582 9 15047 | 5047 | 1.25(1H,m)
10 | 1040 | 1045 1028 | 1045 0 1372 |3719 |-
196 | 1206 1207 1230 1M 12095 | 2095 | 1,25(1H,m); 1,40 (1H, m)
7 11079 11082 | 697(1H;s) 07,1 [ 1085 | 7,36(1H;s) 1212517 | 2518 | 1,05(1H,m); 1,66 (1H, m)
Y 57 | 1455 457 11467 13 13808 | 3808 | 166(1H,m)
411364 | 1365 1358 | 1369 14| 886 | 4285 |-
5 457 | 1455 457 | 1467 15 12747 | 2747 | 1,54(1H,m); 1,59 (1H, m)
6 11079 11082 | 697(1H;s) 07,1 11085 | 7,36(1H;s) 163561 |3560 | 1,37(1H,m);1,48 (1H,m)
11019 11022 | 534(1H;d;1,5) 780 |80 |-
7 1700 1705 gé;} (H; dd; 1,5 B s las3 | 136009
3704 1706 ;i; (TH; dd; 3,5 P 1 ag00 | 4800 | 238(1H,d,65H2)
#1713 179 | 36(1Hm) 20 115098 | 150,98 | -
51706 | 707 | 3,53(1H;m) 2112987 | 2987 | 1,31(1H,m);1,92 (1H, m)
6 1175 1163 | 099(3H;d:6,0) 22 14002 | 4001 | 1,37(1H,m);1,20 (1H, m)
312800 | 27,99 | 088(3H,s)
24 11537 11536 | 0.83(3H,5)
5 11613 11612 | 0,84(3H,s)
%6 11600 | 1599 | 1,03(3H,5)
2711457 11456 | 0,94(3H,s)
28 1802 | 1801 | 079(3H,5)
29 {10933 | 109,31 ;‘gaz(;i 2,5Hz); 4.6 dd, 1,5;
301932 11931 | 1,68(3H,5)

8, —myricitrin do trong DMSO — d,[7], ® do trong CD,0D. 6, —myricetin do trong DMSO — d,[8], ° do trong (D,0D. "6, — lupeol do trong CDCl, [12]

Hop chat 2 thu dugc dudi dang tinh thé hinh kim c6
mau vang nhat. Phé khéi lugng ESI clia 2 do & ché d6
positive c6 gid tri [M + H] * la m/z 319 va negative [M-H] la
m / z 317, phu hgp véi cdng thiic phan ti C;sH,,0,. Ngoai
trr tin hiéu cla g6c dudng & vi tri C-3, phé *C-NMR cho
thay tin hiéu cta 15 cacbon (bang 1) bao gobm mo6t nhém
cacbonyl, bén tin hiéu nhém methine, mudi tin hiéu cacbon
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bac bén. Phé "H-NMR thé hién tin hiéu cia moét lién két doi
meta dac trung & §,, 6,20 (1H, d, J = 2,0Hz) va 6,40 (1H, d,
J=2,0Hz) tuong Ung véi H-6 va H-8 cla flavonoid vong A. Tin
hiéu ctia mét lién hop AX khac & &, 7,36 (2H, br, s) dugc gan
cho H-2' va H-6' ctia vong B. Phan tich di liéu phé 'H va
3C-NMR clia hgp chét 2 va so sanh véi nhimng dit liéu trong
tai liéu [8], cau truc cta 2 dugc xac dinh la myricetin.
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Hop chat 3 thu dugc duédi dang tinh thé hinh kim mau
trdng. Phé khéi ESI-MS do & mode positive cho tin hiéu pic
ion phan t tai m/z [M+H]* 427, ggi y cho céng thuc phan
td CyHs,0. PhE 'H-NMR thé hién dac trung cia mot
triterpen vong lupan vdi tin 2 hiéu proton ctia nhém CH,=C
tai 6, 4,69 (1H, d, J = 2,5Hz, Hb-29); 4,56 (1H, d, J = 2,5Hz,
Ha-29), bén canh d6 con cé tin hiéu proton ctia H-3 & 8H
3,19 (1H, dd, J = 11,0Hz, 5Hz, H-3) va 7 tin hiéu proton
singlet cila nhém methyl & &, 1,68 (H-30); 1,03 (H-26); 0,94
(H-27); 0,95 (H-23); 0,83 (H-25); 0,79 (H-24) va 0,76 (H-28).
Trén phé *C-NMR va phé DEPT cho thay tin hiéu cta 30
carbon, trong d6 cé 7 tin hiéu CH,, 10 tin hiéu nhém CH,
(trong d6 ¢6 tin hiéu nhém olefin CH, tai 6. 109,5 (C-29), 5
tin hiéu nhém CH (trong d6 tin hiéu nhoém oxymethine & vi
tri 79,0 (C-3). Cac dit lieu phé NMR gdi y cho biét cong thiic
clia hop chat 3 1a hgp chéat lupeol. So sanh cac dit liéu phé
v3i dit kién phé trén tai liéu tham khdo [12], d& xac dinh
dugc cau trac hgp chat 3 la lupeol.

Anh huéng cia lupeol déi véi hoat déng ALP cia
nguyén bao xuong: Alkaline phosphatase (ALP) la mét ddu
hiéu ban dau cuta su biét héa nguyén bao xuong. Cac két
qua dugc trinh bay trong hinh 2 cho thdy lupeol lam tang
hoat tinh ALP 1&én 31,2% & ndng dé thap nhat 1a 5ug/mL. &
n6ng do 10 va 20ug/mL, hoat tinh dugc tang cudng tuong
Ung Ién dén 21% va 12%. Tuy nhién, hoat tinh c6 gidam nhe
nhUng khong khac biét vé mat théng ké so véi déi ching &
nong dé 40ug/mL (p > 0,05).

150
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Lupeol (pg/mL)

D
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w
o

Hinh 2. Anh huéng cia lupeol d@én hoat dong ALP clia nquyén bao xuong
MQ3T3-E1

Anh huéng cua lupeol dén hoat déng khodng héa cia
té bao nguyén bao xuong MC3T3-E1: Qua trinh khoang
héa la nén clia giai doan cudi cung trong qua trinh biét hda
té bao tao xuang. Khi qua trinh khoang héa két thuc, cé thé
thdy su lang dong canxi (qué trinh khodng hda xuang)
bang cach sir dung phuong phap nhudm alizarin red-S. Két
qua thu dugc trong hinh 3A cho thay lupeol tang cudng
khoang héa manh mé lén dén 170, 230, 185 va 117% &
néng do lan lugt la 5, 10, 20 va 40ug/mL. Viec nhuém mo
héa dé 1ang dong khoang chat trong hinh 3B da xac nhan
hoat tinh nay cta lupeol.

Su biét hda té bao xuang trai qua ba giai doan: (i) su
phat trién cda té bao, (i) su trudng thanh ctia chat nén, va
(i) su khoang hda clia chat nén. Giai doan (ii) dugc xac
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dinh bdi biéu thic hoat déng ALP t6i da [13] tdng cudng
ALP va khoang héa trong nguyén bao xuong éng dugc coi
la hai diém danh dau quan trong cho hoat déng tao xuang
[14, 15]. ALP la mét thanh phan quan trong trong qua trinh
hinh thanh mé cing, biéu hién cao & su khoang héa mé
bao) co ché clia enzym nay chua dugc hiéu hoan toan,
nhung né tang ndng dd trong ca hai giai doan tang néng
dd cuc bo clia chat vo co phét phat, mot chat xuc tac
khoang hda, va dé giam néng dd pyrophosphat ngoai bao,
mot chat Uc ché cda su hinh thanh khoang chat. Fernandes
va cong su [16] va Koon [17] da dua ra mot bang ching chi
ra ALP thay phan cac co chat phét phat giai phong pi va
lién quan dén viéc bat dau qua trinh khoang héa. Trong
nghién ctu nay, ching t6i phat hién rang lupeol cé tac
dung kich thich hoat dong cta ALP, cho thdy vai tro clia né
trong qua trinh khoang héa.

300

250

200

150
100

50 J
0

Lupeol (uL mL)

Hinh 3A. Lupeol gdy ra hoat ddng khodng hda cla té bao nguyén bao
MG3T3-E1

p

% Activity

0 10 20 40

Hinh 3B. Su hinh thanh canxi trong qud trinh khodng hda xuong dugc quan
sat thay trong nudi cdy té bao MC3T3-E1 dugc xir Iy bang lupeol

ug/mL

Giai doan cudi cing clia qua trinh biét héa nguyén bao
xuang la qua trinh khodng hda, trong dé chat nén khoang
chia chd yéu la photphat canxi & dang hydroxyapatit dugc
tiét ra va lang dong bdi cac nguyén bao xuong truéng
thanh [17]. Trong nghién clru cda ching t6i, su ldng dong
dugc bat dau tir tuan thi hai clla nguyén bao xuong biét
hoa trén ca té bao khéng dugc xt ly va dugc x ly vai
lupeol. Phuong phap nhuém da nhan thay su tang cudng
dang ké su tich tu canxi bai cac t€ bao dang trai qua qua
trinh biét héa nguyén bao xuong. D liéu cla chung t6i ggi
y rang lupeol xuc tac tét hon su khoang hoa va ham lugng
canxi cao hon trong khoang chat lang dong, rat can thiét
cho qua trinh lién xuong. Méi giai doan clia qua trinh biét
hda té€ bao dugc dac trung bsi cac dau hiéu phan biét
nguyén bao xuong cu thé. Collagen (COLTA1) va protein
nén ngoai bao osteopontin (OPN) xuat hién trong giai doan
tang sinh, va giai doan truéng thanh dugc danh dau bang
enzym ALP khong dac hiéu (ALPL), sialoprotein té bao lién
két (IBSP) va COL1A1. OPN va COL1 ciing dugc coi la dau
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hiéu ban dau clia qua trinh t8ng hagp chat nén xuang va cé
lién quan vai su bat dau cta qua trinh khoang hoa do su
lién két cia né vai canxi [17].

4, KET LUAN

Hoat tinh tao xuang cda lupeol trong t& bao MC3T3-E1
lan dau tién dugc dé cap & muc do in vitro trong nghién
cu nay. Két qua cho thay lupeol ndng cao hoat déng ALP
bang cach tuong tac vai axit amin trong trung tdm hoat
dong cta enzym Ién dén 31,2%, 21% va 12% & néng do 5,
10 va 20pg/mL. Lupeol cing lam tang manh qud trinh
khodng hoda trong nguyén bao xuong & néng dé lan lugt la
5,10, 20 va 40ug/mL (p < 0,05).

LOI CAM ON

Nghién clu nay dugc tai trg kinh phi béi Vién Héa hoc
(Dé tai ma s6: VHH.2022.15).
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