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Cay Nho dong (Morinda longissima Y.Z Ruan, Rubiaceae) 13 mdt loai dwoc liéu rat ¢é gia tri va da duoc
nguwdi din tdc Thai & Son La sir dung trong diéu tri cac bénh vé gan va viém dai trang tir lau doi. Viéc
phan lap va xac dinh dwoc cdu tric ciia cac hop chit anthraquinone tir ciy Nhé dong 1a rét can thiét, giip
cic nha khoa hoc hiéu thém vé co ché, tic dung chira bénh ciia ciy thudc nay. Trong nghién ciru dwéi day,
cAc nha khoa hoc di phén lap va xac dinh dwoc cdu tric ciia 7 hop chit anthraquinone tir cac phan tir ré
Nho dong, bao g(“)m: (1) soranjidiol, (2) rubiadin, (3) rubiadin-3-methyl ether, (4) morindon, (5) lucidin-o-
methyl ether, (6) damnacanthal va (7) damnacanthol.

Tir khéa: ciy Nhé dong, hop chit anthraquinone, ré.

Chi s6 phén logi 3.4

THE ANTHRAQUINONE
COMPOUNDS FROM THE ROOTS
OF MORINDA LONGISSIMA

Summary

Nho dong (Morinda longissima Y.Z Ruan,
Rubiaceae) is a valuable medicinal plant
and has been used to treat liver diseases
and colitis by Thai’s ethnic people in Son
La for a long time. From the ethyl acetate
fraction of roots of Morinda longissima,
seven anthraquinones, including
soranjidiol (1), rubiadin (2), rubiadin-3-
methyl ether (3), morindon (4), lucidin-
o-methyl ether (5), damnacanthal (6)
and damnacanthol (7) have been isolated.
Their structures have been determined
by using IR, ESI-MS and NMR (ID and
2D) spectroscopic methods.
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Pat van de

Trong s 10 bénh nguy hiém nhét trén thé gidi thi cac bénh
vé gan gay ty 1€ tor vong cho con nguoi dung thr 3, sau cac
bénh Ve tim mach va ung thu. Céc bénh vé gan (liver diseases)
bao gom viém gan cap, viém gan man, viém gan do virus, gan
nhiém mé, X0 gan, xo gan cd trudng, ung thu gan. Viém gan
virus 1 hién tuong té bao mé gan bi viém va hiy hoai do sy
dap img mién dich ciia co thé dbi véi 1 trong 5 tac nhan virus
viém gan nhu: HAV, HBV, HCV, HDV va HEV [1]. Trong do,
viém gan virus B (HBV) va C (HCV) 1a 2 bénh hay gip nhét,
c6 thé dan toi xo gan va ung thu gan. Theo udc tinh cua T
churc y té thé gidi, hon 1/3 déan s thé gi6i da timg bi nhidm
HBY, trong d6 khoang 400 triéu nguoi mang HBV man tinh
(HBsAg duong tinh). Hang nam, trén thé gii c6 khoang hon
mdt triéu nguoi tr vong do bién chimg ciia viém gan B man
tinh, xo gan, ung thu gan va bénh gan giai doan cudi [1]. Vi
véy, viéc tim kiém va phat hién cac tac nhan chdng viém gan
virus B noi chung, tir cac ngudn cay thude ¢ truyén noi riéng
dang duoc cac nha khoa hoc trén thé giéi quan tim nghién
clru.

Kiran & cs trong nghién ctru gan ddy da phat hién, dich
chiét methanol ctia 14 cay Cyathea gigantea & liéu 100 va 200
mg/kg thé trong co tac dung bao vé gan déng ké trén mo hinh
st dung paracetamol [2]. Dich chiét methanol cta cay Halenia
elliptica (ho Gentianaceae) va cay Gentiana aslepiadea dugc
phat hién c6 tac dung bao vé gan trén chudt bi gy tén thuong
thuc nghiém bang CCI, [3, 4].



Cho dén nay, cac nghién ctru di cho thiy, nhom cac
hop chat anthraquinone c6 tic dung khang virus viém
gan. Co ché khang virus ctia cic tac nhan nay da duoc
nghién ciru giai thich trén co so tic dung chong oxy
hoa, kha ning quét gdc tu do, trc ché tong hop ADN,
ARN, tic ché virus xAm nhép, tc ché virus sao chép...
Céc hop chét anthraquinone (emodin, damnacanthal,
adriamicin...) c6 tac dung (rc ché tyrosin kinase dong
vai trd quan trong trong su phat trién ciia bénh [5].

O Viét Nam, c6 khoang 11 loai thudc chi Morinda,
trong d6 c6 6 loai dugc nhan dan hay dung nhit dé
lam thudc chita cac bénh mun nhot, méan ngua, ho hen,
huyét ap, bénh phu nit... gdm Morinda citrifolia L.
(Nhau), Morinda cochinchinensis D.C. (Nhau Nam
B93), Morinda officinalis How. (Ba kich), Morinda
persicaefolia Buch. Ham. (Nhau nudc), Morinda
vilosa Hook. (Nhau 16ng) va M. longissima Y.Z Ruan
(Nho dong).

Cay Nho dong (Morinda longissima) da duge ddng
bao cac vung Son La, Lai Chau st dung, dudi dang
nudc sic hodc cao mém dé chira bénh vang da, viém
gan, X0 gan. B phan dung 1am thudc cua cdy Nho
d6ng 1a ré, thu hai quanh nam, t6t nhat vao mua thu. R&
cay dugc dao vé, rira sach, phoi hoac séy kho. Duoc
liéu co vi déng, mau vang, tinh binh, khong ddc, co
tac dung thanh nhiét, giai doc, kién ty, hoat huyét, tiéu
viém, tan u, chita viém gan, vang da, xo gan. Ddng bao
o xa Chiéng An, thi xd Son La con dung ré hodc than
gia (phan sat gdc 1& ctia cdy Nho dong phdi hop véi ré
cdy Hé mo (Psychotria) dé chita bénh viém dai trang
va gan cho két qua tét [6]. Thube gitp ngudi bénh an
ngu duoc, hét vang da, vang mat, day bung.

Cao chiét ethanol cua ré cidy Nho dong c6 tac dung
t6t v6i bénh nhan viém gan man va céc trudng hop
suy giam chirc nang gan [7]. Cao chiét nuéce, cao chiét
methanol ctia ré cdy Nho dong cé tac dung bao vé gan
trén mo hinh giy doc bing CCl, hoac paracetamol,
chéng viém man trén mo hinh gy u hat bang amian,
tang loi niéu trén chudt cng trang [8-10].

Trong cong b trudc day, chung t6i da phan lap 4
hop chit anthraquinone tir ré cidy Nho dong bao gom
morindon, lucidin-o-methyl ether, damnacanthal va
damnacanthol [11]. Bai bao nay coéng bd viéc phan
1ap va xéac dinh ciu tric cta 3 hop chét anthraquinone
khac bao gdm soranjidiol, rubiadin, rubiadin-3-methyl
ether tir ré cay Nho dong.
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Thuc nghiém va phwong phap nghien ciu

Thiét bi va nguyén liéu

Phé khdi ion héa bui dién tir ESI-MS dugc ghi trén
may LC-MSD-Trap-SL Agilent 1100 cua Vién Hoa
hoc cac Hop chét thién nhién. Phd cong hudng tir hat
nhan mot chiéu va hai chiéu dugc ghi trén may Bruker
Avance 500 MHz v&i TMS 1a chét chuén noi tai Vién
Hoéa hoc, Vién Han 1am Khoa hoc va Céng nghé Viét
Nam. Sic ky 16p mong TLC duge thuc hién trén ban
mong silicagel Merck’60 ,FZS » RPF . Séc ky cot
duoc thuc hién trén chat hap phu la silicagel Merck va
cot sac ky pha dao RP-18 Merck.

RéE cay Nhé dong duoc thu hai vao thang 5.2012 tai
Son La. Mau tiéu ban s6 C-501 duoc luu gir tai Phong
Hoat chét sinh hoc, Vién Hoa hoc cac Hop chét thién
nhién.

Xir Iy méu thuwe vt va chiét tach

R& kho cay Nhé dong (4,5 kg) duoc nghién thanh
b6t min, ngdm chiét vi methanol & nhiét d6 phong, 3
lan, mdi Ian 1 ngay. Dich chiét dwoc cat loai dung moi
duéi ap sudt giam thu dugc cin chiét tong. Can chiét
nay duoc thém nudc cat va chiét phan bd 1an luot bang
n-hexan, ethyl acetat, sau khi cat loai dung moi dudi ap
sudt giam thu duoc cac cin chiét trong tng: n-hexan
(8 g), ethyl acetat (31,5 g) va can nudc (38 g).

Can ethyl acetat dugc phan tach bang sic ky cot
silicagel, rira gidi v6i h¢ dung moéi gradient CH,CL,-MeOH
(99:1-1:1) thu dugc 9 phan doan (F1-F9).

Phan doan F5 phan tach trén sic ky cot silicagel
voi h¢ dung moi EtOAc-MeOH (15:1) thu dugc 3
phan doan (F5.1-F5.3). Phan doan F5.2 tiép tuc cho
chay qua sdc ky cot pha dao RP-18 v6i hé dung moi
MeOH-H,O (5:1) thu dwoc hop chat 1 (5,1 mg).

Phan doan F7 dugc tién hanh phan tach trén sic ky
cot silicagel voi h¢ dung méi CH,CL-EtOAc (7:1) thu
duogc 4 phan doan (F7.1-F7.4). Phan doan F7.3 duoc
phan tach trén sic ky cot silicagel v6i hé dung moi
EtOAc-MeOH (12:1) thu duoc hop chat 2 (8,1 mg).

Phan doan F8 duoc tién hanh phan tach trén sdc
ky cot silicagel voi h¢ dung moéi CH,CL,-MeOH-H,O
(25:1:0,05) thu dugc 3 phan doan (F8.1-F8.3). Phan
doan F8.1 cho chay qua sic ky cot silicagel v6i hé dung
moi Hexan-EtOAc (5:1) thu duoc hop chat 3 (8,0 mg).

Phan doan F7.2 duoc tinh ché bé‘mg sdc ky cot



silicagel sic ky cot pha dao RP-18 véi hé dung moi
MeOH-H,O (4:1) thu dugc hop chat 4 (7,0 mg).

Phan doan F2 phan tach trén sic ky cot silicagel
voi hé dung moi CH,CL-MeOH (25:1) va thu ,duch
4 phan doan (F2.1-F2.4). Phan doan F2.3 trén sdac ky
cot silicagel voi hé dung moi CH2C12-MeOH (20:1)
thu duoc hgp chat § (6,5 mg). Phan tach tiép phan
doan F2.1 dugc tinh ché bang sic ky cot silicagel voi
hé dung mdi hexan-EtOAc (8:1) thu dugc hop chit 6
(19,8 mg).

Phan doan F8.3 dugc tinh ché bai séc ky cot
silicagel véi1 hé dung CH,CL EtOAc (9:1) thu duoc
hop chit 7 (5,6 mg).

Soranjidiol (1): chit bot mau vang cam (C,;H,,0).
1H-NMR (500 MHz, DMSO): & 2,36 (s, H-11), 7,18
(dd, 8,5; 2,5 Hz, H-7), 7,54 (d, 2,5 Hz, H-5), 7,57 (d,
8 Hz, H-3), 7,68 (d, 7,5 Hz, H-4), 8,2 (d, 8,5 Hz, H-8).
13C-NMR (125 MHz, DMSO): 6 16,02 (q, C-11),
114,13 (d, C-5), 116,36 (s, C-9a), 119,80 (d, C-4),
122,62 (d, C-7), 126,07 (s, C-8a), 130,90 (d, C-8),
133,03 (s, C-4a), 135,95 (s, C-2), 137,44 (s, C-10a),
137,56 (d, C-3), 161,86 (s, C-1), 166,53 (s, C-6),
184,04 (s, C-10), 189,32 (s, C-9).

Rubiadin (2): chit bot v dinh hinh, mau vang
(C,H,,0,). IH-NMR (500 MHz, DMSO): § 2,18 (s,
H-11), 7,28 (s, H-4), 7,82 (m, H-6), 7,86 (m, H-7),
8,21 (dd, 7,0, 1,5 Hz, H-5), 8,30 (dd, 7,0; 1,5 Hz,
H-8). 13C-NMR (125 MHz, DMSO): § 8,04 (q, C-11),
107,40 (d, C-4), 108,97 (s, C-9a), 117,4 (s, C-2), 126,38
(d, C-8), 126,70 (d, C-5), 131,76 (s, C-4a), 132,91
(s, C-10a), 133,03 (s, C-8a), 134,44 (d, C-6), 134,55
(d, C-7), 162,46 (s, C-1), 162,90 (s, C-3), 181,87 (s,
C-10), 186,25 (s, C-9).

Rubiadin-3-methyl ether (3): tinh thé hinh kim,
mau vang cam. ESI-MS: m/z 269 [M+H]" (C, H ,0,).
1H-NMR (500 MHz, DMSO): 6 2,26 (s, H-11), 3,89
(s, 3-OCH,), 7,55 (s, H-4), 7,80 (dt, 7,5; 1,0 Hz, H-6),
7,84 (dt, 8,0; 1,5 Hz, H-7), 8,20 (d, 8 Hz, H-5), 8,25
(d, 8 Hz, H-8). 13C-NMR (125 MHz, DMSO): 6 8,99
(g, C-11), 60,59 (g, 3-OCH,), 109,02 (d, C-4), 117,90
(s, C-2), 126,01 (d, C-5), 126,16 (s, C-9a), 126,61 (d,
C-8), 132,06 (s, C-10a), 133,32 (d, C-6), 133,73 (s,
C-4a), 134,51 (d, C-7), 134,55 (s, C-8a), 160,62 (s,
C-3),161,65 (s, C-1), 180,16 (s, C-9), 182,61 (s, C-10).

Morindon (4): chit bot mau vang chanh. ESI-MS:
m/z 270,7 [M+H]"(C H, O,) [11].
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Lucidin-o-methyl ether (5): chit bot mau vang
cam. ESI-MS: m/z 282,9 [M-H] (C, H ,O,) [11].

Damnacanthal (6): chit bot mau vang nhat, d.n.c
195-196°C. ESI-MS: m/z 281 [M-H] (C H,O,) [11].

Damnacanthol (7): tinh thé mau vang. ESI-MS:
m/z 283 [M-H] (C, H,,0,) [11].

Két qua

Cian chiét methanol cia ré cdy Nho dong duoc
phan bd lan luot bang cic dung méi hitu co co do
phan cyc ting dan: n-hexan, ethyl acetat. Phan 1ap cac
phan chiét bang sic ky cot pha thuong va pha dao thu
dugc 7 hop chat anthraquinone gdm c6 soranjidiol (1),
rubiadin (2), rubiadin-3-methyl ether (3), morindon
(4), lucidin-o-methyl ether (5), damnacanthal (6) va
damnacanthol (7).

R R Ry Ry Rs
1 OH CH H H OH
2 OH CH, OH H H
3 OH CH; OCH; H H
4 OH CH, H OH OH
5OH CHOCH; OH H H
6 OCH; CHO OH H H
7 0CH; CHOH OH H H

Hop chét 4, 5, 6 va 7 c6 phd *C-NMR déu xuét
hién tin hi¢u cua 15-16 tin hi¢u carbon trong d6 co
12 carbon vong thom, dic trung cho nhom hop chit
khung 9,10-anthraquinone. Pho 'H-NMR ciing cho
thdy sy xuat hién ciia 5 proton vong thom. Dua vao
cac dir liéu pho MS, 'H-NMR, DEPT, BC-NMR, 2D
va tai liéu tham khéo, x4c dinh dugc 4 hop chit 4, 5, 6
va 7 twong ung la morindon [12, 13], lucidin-o-methyl
ether, damnacanthal va damnacanthol [11-13].

Hop chit 1-3 c6 phdé NMR twong tu nhu cac hop
chét 4-7, do vay cac hop chét 1-3 duogc xac dinh cling
1a céc dan chét khung anthraquinone. Hop chat 1 dwoc
phan lap dudi dang bdt mau vang cam, c6 cong thuc
phan tir la C H, O, (M = 254). Ph6 BC-NMR cho tin
hi¢u cua 15 carbon trong d6 co 12 carbon vong thom
trong khoang 6. 114,1 dén 166,5, 2 nhém carbonyl dic
trung cua hop chat 9,10- anthraqumone 09, 184,0 va
189,3, 1 nhém methyl ¢ . 16,0. Phd lH-NMR cho tin
hi¢u dac trung cua nhé{rl methyl 09,236 (s, H-11) va
5 proton vong thom nam trong khoang &, 7,18-8,20.
Két hop véi cac dir li¢u pho 2D (HSQC, HMBC) va tai
liéu tham khéo, xac dinh dugc chét 1 1a soranjidiol [12].
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Hop chat 2 dugc phan 1ap dudi dang bot vo dinh
hinh, c6 mau Véng voi cong thirc phan ta la C H, O,
(M = 254). Phd 3C-NMR cho tin hiéu cta 15 carbon
trong do ’co 12 carbon vong thom trong khoang &
107,40 dén 162,90, 2 nhém carbonyl dac trung cua
hop chét 9,10-anthraquinqne 0 o. 181,9 va 186,3, 1
nhom methyl ¢ 5. 8,0. Pho 'H-NMR cho tin hi¢u dic
trung cua nh(:)m methyl ¢ 3, 2,2 (s, H-11) Vé} 5 proton
vong thom nén} trong khoang 8, 7,3-8,3. Két hgp véi
cac dir liéu pho 2D (HSQC, HMBC) va tai li¢u tham
khao, xac dinh dugc hop chat 2 13 rubiadin [12].

Hop chat 3 duoc phan 1ap dudi dang tinh thé hinh
kim mau vang cam. Pho khéi ESI-MS cuia 3 cho pic
ion duong [M+H]" & m/z 269, tuong ing véi cong thirc
phan tir 1a C, H,,0,. Pho “*C-NMR va pho DEPT cua
hop chat 3 cho tin hi¢u cua 16 carbon bao gom 1 nhém
methoxy, 1 nhdm methyl, 5 nhém methyl vong thom,
7 carbon bac 4, 2 nhém carbonyl ¢ 6. 180,2 va 182,§
dac trung cho hop chat 9,10-anthraquinone. Trén pho
'H-NMR théy xuét hién tin hiéu cua 1 nhém methoxy
dang singlet ¢ 8, 3,89 (3H, 3-OCH,), 1 nhérp methyl
09, 2,26 (s, H-11) va S’proton vong thom nam trong
khoang 3, 7,55-8,25. Két hgp vai cac dir ligu pho 2D
(HSQC, HMBC) va tai liéu tham khao, xac dinh duogc
hop chét 7 1a rubiadin-3-methyl ether [14].

Nhu viy, twong tr nhu modt sd loai thudc chi
Morinda nhu Morinda citrifolia L. (Nhau, noni),
Morinda cochinchinensis D.C (Nhau Nam BQ) va
Morinda officinalis How. (Ba kich) thi thanh phan hoa
hoc chinh cua cay Morinda longissima (Nho dong) la
cac hop chit anthraquinone [15].

T cay Morinda citrifolia (cay Nhau) da c6 téi 18
anthraquinone duoc phan 1ap (co 3 chit méi), trong
khi do tir cay Nho dong cling phan 1ap dugc cac hop
chat anthraquinone v&i hop chat morindon ¢6 ham
luong 16n nhat.

Céc nghién ctru gan day cho thdy, dich chiét cac
loai Morinda c6 cac tac dung sinh hoc nhu ha huyét
ap, chong tiéu duong va bao vé gan. Mot s6 loai chia
anthraquinone va cac hop chat anthraquinone da dugc
phat hién c6 tac dung bao v¢é gan va khang virus viém
gan. Pac biét, trong nhiéu nghién ctru cua Trung Quéc
da cho thiy tac dung tri bénh viém gan B cua ré cay
nhau (Morinda citrifolia).

Bén canh d6, cac nghién ctru di cho thiy, dich chiét
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methanol tir 14 cdy Nhau c6 tac dung trc ché virus viém
gan C V’(')’i nong do 50% IC,, 6 20,6; 6,1 va 6,6 ug/ml.
Hop chat pheophorbide va pyropheophorbid dugc tim
thay trong 14 cay Nhau duoc x4c dinh 14 nhitng chit trc
ché virus viém gan C v6i IC, = 0,3 pg/ml va 0,2 pg/ml
twong g [16]. Dich nudc cua 1a cdy Morinda lucida,
khi dugc thu nghiém dé xac dinh hoat tinh bao vé gan
bi ton thuong do CCl ,» da lam giam dang ké cac chi sb
sinh hoa ALT, AST, GGT ¢ liéu 300 mg/kg thé trong
trén thé [17].

Dich chiét ethanol ciy Dai hoang Rheum palmatum
L. da dugc xac dinh 1a c6 tac dung chéng virus viém
gan B, cu thé 1a e ché HBV-DNA va HBsAg theo
noéng do voi gid tri IC, ~212,36=11 pg/ml. Trong 5O
cac hop chat anthraquinone phan lap tr cdy Pai hoang,
hop chat chrysophanol 8-O-beta-D-glucosid di tc ché
su sinh san cua H]?:V—DNA voi gia tr,j IC, ~36,98+2,28
pg/ml [18]. Co thé thay, cac hgp chat anthraquinone va
chrysophanol 8-O-beta-D-glucosid 1a nhitng chat tiém
nang dé chéng lai virus viém gan B [18].

Chinh vi vay, cac hop chat anthraquinone d3 dugc
cac nha khoa hoc quan tim nghién ctru. Hop chét
anthraquinone rubiadin la chat duogc phan lap tur cac
loai thudc chi Rubia, Morinda (ho Ca phé Rubiaceae)
¢6 hoat tinh bao vé gan bi tén thuong do CCl,. O cac
liéu 50, 100 va 200 mg/kg thé trong, rubiadin c6 tac
dung 1am giam cac chi sb sinh héa ALT, AST, SALP
va y-GT bi tang cao do tac dung cua CC1’4. Hon ntra,
0 chudt dugc uong rubiadin, cac chi so glutathion
S-transferase va glutathion reductase cling tro lai
murc do binh thuong [19]. Rubiadin con c6 tac dung
ngan chan sy tao thanh melondialdehyd trong té bao
gan va ngan sy sut giam luong glutathion trong gan.
Emodin, mot hop chat anthraquinone khac, dugc quan
tam nghién ctru dugc 1y nhiéu va chit nay co tac dung
bao vé gan bi gy ton thuong trén ca hai mo hinh
paracetamol va CCl, ca cap tinh va man tinh (xo gan).
Emodin dugc tim thay trong nhiéu loai thyc vat, dac
biét nhiéu tir loai Morinda nhu M. officinalis (Ba kich),
M. citrifolia (Nhau). Emodin ¢ liéu tir 30 mg/kg thé
trong c6 kha ning bao vé t& bao gan khoi ton thuong
géy ra do paracetamol va CCl, [20, 21] Emodin tur
lidu 80 mg/kg thé trong co kha ning chdng xo gan o
chudt bi nhiém ddc man tinh CCl, trén co's6 rc ché cac
té bao sao cua gan [22, 23].

Vé mat co ché, cac hoat chat goc anthraquinone
nhu emodin, rubiadin... 1a cac hoat chat tiém nang bao



Ve gan khoi cac tac nhan tao gbc tu do nhu CCl ,- Hop
chat damnacanthal Gc ché su tu phosphoryl hoa véi
IC,, 17 nm, trc ché enzym xuc tac su phosphoryl hQa
voi I(;50~620 nM. Damnacanthgl thé hién la mot ché}t
uc ché thuédn nghich hodc tc ché canh tranh véi co chat
peptid [5].

Nhu viy, co thé thdy cic cdy thudc thudc chi
Morinda n6i chung va cac hgp chat anthraquinone noi
riéng can dugc nghién ciru sdu hon theo dinh huéng
danh gia tac dung bao v€ gan, tri xo gan va viém gan
virus.

Két luan

Tir ré cay Nho dong, 7 hop chat anthraquinone, bao
gdém soranjidiol (1), rubiadin (2), rubiadin-3-methyl
ether (3), morindon (4), lucidin-o-methyl ether (5),
damnacanthal (6) va damnacanthol (7) da duoc phan
lap va xéac dinh ciu trac. Day 1a cac hop chit co tac
dung bao v¢ gan va khang virus viém gan.
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