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MO DAU

Viéc nghién ctru vé tinh da dang di truyén, danh gia cac tac dung c6 ich
d6i v6i strc khoe con nguoi, va tim kiém cac hop chit thién nhién méi c6 vai
trd dan duong, c6 hoat tinh sinh hoc cao tir cac loai cay thude & nudc ta ngay
nay da c6 nhimg budc tién vuot bac va dat dugc nhiéu két qua rat kha quan.
Cong nghé va trang thiét bi phuc vu cho nghién ctru di c6 nhiéu cai tién quan
trong gitp cho viéc nghién ctru vé sinh hoc va hoa hoc duge thue hién chinh
xac va hiéu qua hon, gitip rat ngin khoang cach vé nghién ctru khoa hoc ma
cac nudc tién tién dang thuc hién. Pé phuc vu cac nghién ciru vé duoc ly
nham tim ra cac loai dugc liéu c6 gia tri va cac hop chat co hoat tinh sinh hoc
cao, co gia tri trong chim soc stc khoe con ngudi thi khong thé thiéu céac
phuong phép thir hoat tinh sinh hoc. Hién nay, & nudc ta da c6 nhiéu phuong
phap thir hoat tinh sinh hoc c6 gia tri khang enzyme, khang khuéan, chong oxi
hoéa, e ché san sinh NO, giy doc té bao ung thu (khoang 08 dong té bao),
khang tiéu duong & cac mo hinh in vitro va in vivo da dugc phat trién va da co
nhiéu thanh cong. Tuy nhién, viéc phat trién cac phép thir sinh hoc c6 kha
nang nghién ctru vé co ché phan tir, qua d6 giai thich co ché hoat dong cua
cac hoat chat 1a rat can thiét, tir d6 gitp cac nghién ctru trong nudc cé thé tiép
can véi thé gidi.

Cay luong thuc thude chi Dioscorea cé thanh phan chinh 1a tinh bot va
la mdt trong nhitng cdy luong thuc ¢ mdt s6 nuéc vung nhi¢t déi khi hau
néng am. Mot sb loai 1a dang ddy leo moc hoang nén bén canh yéu té di
truyén gan gili v6i cac cdy luong thuc ma chung ta dang sir dung, thi chung
con ¢6 nhitng wu diém cia cdy moc dai nhu cé thé song dudi nhitng moi
truong ty nhién khac nhau, kha ning chéng chiu va thich nghi t6t. Dan s thé
gidi hién nay dang & con sb hon 8 ti nguoi, va téi nim 2050, con sd nay s&
tang 1én dén 9.6 ty theo tinh toan. Do do, viéc bao tdn céac loai cay luong thuc
hoang da 13 rat cap thiét va s& trd thanh mot phan tat yéu trong viée giai quyét

véan dé vé an ninh luong thyc toan cau trong tuong lai.
Cay Khoai troi (Dioscorea bulbifera L.) 1a cay vi thuéc hoang dugc tir
(1a vi thubc nam quy), dugc sir dung rong rii trong y hoc c¢o truyén. Pén nay,

da co6 nhiéu nghién ctru vé cong dung va thanh phan héda hoc cta cu cay Khoai
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troi. Tuy nhién viéc nghién ciru céc loai thudc chi Dioscorea ¢ Viét Nam con
rat it duoc biét dén dic biét 1a 14 Khoai troi (Dioscorea bulbifera L.). Do do,
dé tai nay dugc xdy dung dé phan tich hoat tinh khang viém va khang ung thu
tir cac hop chat thtr cip cia 1a cay Khoai troi (Dioscorea bulbifera L.) & Viét
Nam.

Muc tiéu cta luin vian:

- Thu thap va dinh danh khoa hoc cho mau 14 cay Khoai troi
(Dioscorea bulbifera L.) & Viét Nam.

- Nghién ctru tach chiét cac hop chét thir cip va danh gia hoat tinh sinh

hoc gay doc té bao ung thu va khang viém cia cac hop chét phan lap duoc.

Néi dung luén viin bao gom:
- Thu thap va dinh danh khoa hoc cho mau 14 cay Khoai troi
(Dioscorea bulbifera L.) & Viét Nam bang cac phuong phap sinh hoc phan tir.

- Phén lap cac hop chat tir cao chiét tong ciia canh va 1a cy bang cac

phuong phap sac ky két hop.

- Xéc dinh cdu tric héa hoc cia cac hop chit phan 1ap duoc bang cac
phuong phap vat ly, hoa hoc.

- Panh gia hoat tinh gy doc té bao ung thu ciia cac hop chat phan lap
duoc.

- Panh gia hoat tinh khang viém in vitro ctia cac hop chat phan 1ap dugc.

Céc két qua cua dé tai s& gop phan giai thich co ché khoa hoc cin ban
tac dung tang cuong stc khoe, chita bénh cta cac loai cay luong thuc thude
chi Dioscorea va tim ra cac hop chit mdi co hoat tinh sinh hoc cao, tir d6
danh gia kha nang khai thac cac hop chét co hoat tinh sinh hoc phuc vu cho su

phat trién canh tac san xuat ndng nghiép, cham séc stc khoe con nguoi.
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CHUONG 1. TONG QUAN TAI LIEU
TONG QUAN VE CHI DIOSCOREA O VIET NAM
1.1. GIGI THIEU CHUNG VE CHI DIOSCOREA

Chi Ca nau (Dioscorea) la mot chi thuc vat 16n thuoc ho Cu nau
(Dioscoreaceae), bao gdm 600 loai thuc vat co hoa, phan bd rong rd ¢ nhiing
vung nhiét déi va on déi thudc chau A, chau Phi, va chau My [1]. Chi Ct nau
gdm cac cay c6 dang diy leo, than thao, c6 thé vuon tdi chiéu cao 5m & trén
cac cay 16n va cdy bui, cac day leo qun tir trai sang phai. Than cdy c6 dang
ré hodc cu va ¢6 nhiéu mau sac [2]. Than cay duoc phan nhanh hodc khong,
nhan hoic d6i khi mang gai. L4 moc xen k& hoac dbi dién, co hinh trai tim véi
dau dai va nhon. L&, cuéng 14 va than c6 mau tia hoac do. Hoa nhd, mau tréng
hodc vang xanh, va c6 thé c6 mui huong qué. Hoa don tinh (cdy don tinh khac
gbc), phat trién tir nach 14 thanh cum hodc hinh chiy. Qua dang vién nang ba
goc va co chia cac hat co canh. Nhiéu loai thudc chi Ct nau hoang di duoc
xem nhu 1a mot ngudn cung cdp quan trong ctia cic chat chuyén hoa thr cap
dugc str dung trong nganh cong nghiép duoc phidm va y hoc. Mot sb loai
hoang d& cta chi Dioscorea 1a nguon cung doi dao ciia cac hop chat duoc str
dung trong tong hop hormone gidi tinh va corticosteroid va cac loai duoc

canh tac 12 nguon thuc pham dugc str dung rong rii & mot sd nudc [3,4].

Cho dén nay da c6 mot s tac gia Viét Nam va nudc ngoai nghién ctru
vé phan loai thuc vat hoc chi Dioscorea ¢ Viét Nam. Trong b “Thuc vat chi
Nam bd”, Loureiro da mo ta 6 loai thudc chi Dioscorea L.[5]. Prain va Burkill
da mo ta 51 loai thude chi Dioscorea L. & Pong Duong, trong d6 c6 27 loai
phan bb ¢ Viét Nam [6]. Nam 1972, Pham Hoang Ho trong cudn “Hai nam
thuc Vat chi” da gidi thi¢u 26 loai & Viét Nam, trong do tac gia da tom tat sy
phan bd va bd sung thém hinh vé& cac loai Dioscorea ma Prain va Burkill da
cong bd trude d6. Tir nam 1977, Lé Pinh Bich da thong ké va lap danh muc
g6m 36 loai thudc chi Dioscorea, tac gia dd mo ta 8 loai trong d6 co 2 loai
méi ddi v6i hé thuc vat Viét nam. Két hop diéu tra nghién ctu thuc dia voi
vigc tra clru céc tai li¢u, Lé Pinh Bich va cong sy da dua ra bang gém 41 loai
thudc chi Ca nau va néu sy phan bd cua cac loai nay ¢ Viét Nam va cac nudc
lan can [7]. Pac biét 1a nam 2012, Ds. Lé Pinh Bich va nhém cac nha khoa
hoc vinh du dugc nha nudc trao ting Giai thuong H6 Chi Minh vé khoa hoc
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va cong nghé - giai thuong cao quy cho ngudi lam khoa hoc. Cong trinh gom
nhiéu cdy thuc quy hiém trong d6 co ciy thuéc Nan Nghé (Dioscorea
collettii) va mot sb cay thudc chi Dioscorea. Theo nghién ciru duge cip nhat
gan ddy nhét cla tac gia Vo Van Chi, chi Cu nau tai Viét Nam bao gdm 20
loai 1a: khoai vac (D. alata), khoai dai (D. bulbifera), tir chinh (D. chingii), cu
nau (D. cirrhosa), tir Collettii (D. collettii), ca ném (D. deltoidea), nan ging
(D. dissimulans), cu tir (D. esculenta), khoai rang (D. glabra), tir Hemsley (D.
hemsleyi), ca nan (D. hispida), tir Nhat Ban (D. japonica), tir khdim mudn (D.
kamoonensis), tir mong (D. membranacea), cu trau (D. pentaphylla), ci mai
(D. persimilis), ttr nude (D. pierrei), tir Poilane (D. poilanei), ci mai gung (D.
zingiberensis), va tir diém tuyén (D. subcalva). Trong nhiing loai ci nau nay,
cac loai cu nhu D. alata, D. cirrhosa, D. glabra, D. esculenta, D. japonica, D.
persimilis, D. zingiberensis, D. pierrei tir lau da dugc nhan dan ta sit dung
rong rai lam thuc pham va thire an dinh dudng. Mot sb loai cu tir nhu tir D.
bulbifera, D. hispida, va D. pentaphylla, dugc biét dén 1a c6 chat doc khi
chung & trong trang thai twoi, tuy nhién nhimg ct nay c6 thé dugc st dung
lam thyc pham sau khi loai bo chat doc bang cach nau chin that ki [8]. Trong
y hoc co truyén, cac loai Dioscorea cling dugc sir dung rong rai voi cac muc

dich str dung chinh ctia mdi loai khac nhau.

Mot s6 cay thudce chi Dioscorea trén thé gidi di co cac cong bd vé
thanh phan hoa hoc, tuy nhién ¢ Viét Nam méi chi c6 mot s6 nghién ciru so
bd véi két qua chii yéu trong than ré cta cac lodi nay la tinh bot. Nhiéu loai
duoc xép vao danh sach nguyén liéu dé thu tinh bot nhu khoai m (D. alata).
Tinh bot trong than r& ciia mot s6 loai Dioscorea khong chi st dung lam
lwong thuc, thuc pham ma con 1am ta duoc trong san xuat thudc. Nam 1986,
Nguyén Hoang va Lé Dinh Bich di nghién ctru chiét xuat steroid saponin cua
mot so loai Dioscorea [9]. Két qua cho thdy ham luong diosgenin trong than
ré va 1& cu (tinh theo trong lwong kho) ciia chiing rat khac nhau [7]. Nguyén
Hoang va cong su da nghién ciru diosgenin trong nan gimg va da xéac dinh
ham luong 1% diosgenin trong than ré. Nguyén Xuan Cudng va cong su da
xac dinh ham luong saponin chiém 10% tong trong lugng kho cua D. hispida
va c6 tac dung tri nAm ngoai da. Cac nghién ciru so bd nay cho thay steroid

saponin c6 trong nhiéu loai thudc chi Dioscorea & nudc ta. Mot s6 lodi co
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ham lugng diosgenin 16n c6 thé nghién ctru trong dé chiét xuat diosgenin,

phuc vu cho cong nghiép duoc [10,11].

O nhiéu noi trén thé gio1, mot s6 cu Dioscorea duge coi 1a mét trong
nhimg thuc phdm chinh cua dia phuong. Cu Dioscorea cung cép viéc lam cho
hang ngan nong dan va tao viéc lam va sinh ké cho hang ngan ho gia dinh &
ndng thén. Ngoai ra, ci Dioscorea di phat trién trd thanh mot loai cy trong
xudt khau dang ké vé6i tiém ning thu nhap chua duoc khai thac. Vi nhiing
thanh cong trén trudng qudc té va tiém nang toan cau, ct Dioscorea co thé tro
thanh nhiing cay luong thuc tham chi con quan trong hon trong an ninh luong
thue qudc gia. Ngoai cac tac dung to 16n vé thuyc pham va kinh thé, cu cua
Dioscorea ciing dugc st dung rong rai trong y hoc ¢b truyén dan toc dé diéu
tri nhiéu loai bénh khac nhau nhu bénh lao, u xo da day va rudt, chdy mau,
mun nhot, ché dai cin, cac bénh vé phéi, than, ty, va bénh ung thu ... Cac
nghién ciru cdp nhat hién nay da ching minh rang ci Dioscorea c6 nhiéu tac
dung duoc 1y ndi bat, nhu khang viém, khang tiéu dudng, bao vé than kinh, va
khang ung thu. Cu Dioscorea ciing dugc xem nhu nguén cung cap quan trong
cac hop chat c6 hoat tinh sinh hoc, ddc biét 1a cac steroidal saponin v&i cac
hoat tinh sinh hoc ndi bat nhu khang viém, khang tiéu dudng, va khang ung
thu,... V&i cac loi ich tuyét voi cia cac loai cii Dioscorea trong kinh té, an
ninh luwong thuc, va cham s6c suc khode, viéc nghién clru da dang di truyén
ngudn gen cac lodi cy luong thuc Dioscorea cd ¥ nghia quan trong trong
viéc bao ton tinh da dang sinh hoc va st dung c6 hiéu qua cic ngudn gen
phuc vu cho cong tac chon tao giéng tai cac dia phuwong. Hon nira, viéc
nghién ciru mot cach co hé thong vé thanh phan hoa hoc va tac dung duoc 1y
cac loai thugc chi Dioscorea ¢ Viét Nam, qua do giup giai thich tac dung
chita bénh va cham soc stc khoe, va tim ra cac hop chat dan duong cé hoat
tinh sinh hoc ndi bat 1a thoi su, co y nghia quan trong, va can thiét. Cac két
qua cta dé tai s& gop phan giai thich co ché can ban tac dung chita bénh cua
cac loai Dioscorea, phan 1ap cac hop chat méi va ¢ hoat tinh sinh hoc, danh
gia kha niang khai thac cac chit co hoat tinh sinh hoc tir cac loai ciy lwong
thuc c6 gia tri, qua d6 phuc vu cho sy phat trién canh tic va san xuit nong
nghiép, va cho su cham soéc strc khoe cho con nguoi cia cac loai Dioscorea ¢
Viét Nam.
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1.2. CAY KHOAI TROI (DIOSCOREA BULBIFERA L.)
1.2.1. M ta va phén bd

Theo Tur dién cay thudc Viét Nam thi Khoai troi 1a ciy leo séng lau
niam, c6 mot than ré dang cu to, véi thit cii mau vang hay mau kem (Hinh
1.1). Than nhén, tron hay hoi c6 canh, tron bong, mau tim. La don, to tdi 34 x
32¢m, moc so le, nhin, hinh tim, ¢6 miii nhon. O nach 14 c¢6 nhimg cu con,
hinh trimg hay hinh cau c6 kich thudc thay doi, co khi rat to, dudng kinh téi
10cm. Hoa moc thanh bong thdng xudng, bao hoa 6, nhi 6, chi nhi dimg. Hoa
céi hinh thai giéng hoa duc va qua nang, moc thdng xudng, co canh. Cay ra
hoa vao thang 7-10, ¢6 qua thang 8-11 [8].

O Trung Qudc cdy Khoai troi thudng gip & cac tinh phia nam Ha Nam,
mién nam An Huy, mién nam Giang T0, Giang Tay, Chiét Giang, Phuc Kién,
Dai Loan, Hd Béc, HO Nam, Quang Dong, Quang Tay, phia nam Thiém Tay,

mién nam Cam Tuc, TG Xuyén, Quy Chau, Van Nam, Tay Tang. Ngoai ra

con ¢c6 & cac nude nhu Nhat Ban, Bic Triéu Tién, An Do, Myanmar, Chau
bai Duong va Chau Phi va ¢ Viét Nam [8].

Hinh 1.1: Than va la cady Khoai troi (Dioscorea bulbifera L.)
1.2.2. Cong dung va dwgc liéu

Nguoi ta thuong lay ct Khoai troi lude ky an. Bot ct Khoai troi cling

tuong tu nhu bot ngii cde va bot gao dung lam thude. Khoai trdi theo y hoc
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dan gian thudng dung tri budu giap (sung tuyén giap trang), viém hach bach
huyét do lao, loét da day va dudng rudt, non ra mau, ho ra mau, chay mau
cam, chay mau tir cung. Ct Khoai troi ¢ thé dung chita ho ga va dan hai bén
thai dwong chira dau dau, giai duoc chit doc cua thudc. Dung ngoai tri dinh
nhot, rdn cén, cho dai can. O Campuchia, nguoi ta dung cu Khoai troi tri r6i
loan tuan hoan. O An Do, nhiing cdy moc hoang dung dip cac vét loét. O
Trung Quéc, theo Tan bién Trung y hoc, cu dung tri loét thuc quan, loét da
day, sung tuyén giap, non ra mau, khac ra mau, chay mau cam, chay mau da
con, nhot ddc, rin cén, chd dai cdn. Ci Khoai trdi con tri viém phé quan cép

va man va hen suyén [8].

Pugc ménh danh 12 vi thudc Hoang duoc tur, cu khoai troi thuong duoc
thu hoach vao cudi mua hé dén dau mua dong (tir thang 9 - thang 11). Hoang
dugc tir trong y hoc cd truyén co tac dung tiéu viém, tiéu sung, long dom,
cam mau. Puoc dung tri budu giap, ung thu da day thyc quan, giang mai 10
loét....

1.3. CAC NGHIEN CUU VE THANH PHAN HOA HOC CUA CAY
KHOAI TROI

Theo cac nghién ctru ciia cac nha khoa hoc trén thé gidi, cac loai
Dioscorea phan bd ¢ Viét Nam c6 thanh ph?m hoa hoc da dang va thé hién
nhiéu hoat tinh sinh hoc, nhu D. bulbifera, D. alata, D. cirrhosa, D. collettii,
D. deltoidea, D. dissimulans, D. hispida, D. japonica, D. membranacea, and
D. zingiberensis. D. bulbifera da va dang rat dugc quan tim nghién ctru do
thanh phan hoa hoc rat da dang, voi cic nhom chat chinh 1a clerodane
diterpenes (furanoid norditerpenes) va steroidal saponins. Nam 1993,
Yonemitsu va cong su théng bao phén lap dugc mét clerodane diterpene
diosbulbin-B(1) tir 1a va than cua D. bulbifera [12]. Vao nim 1978, mot s6
norditerpenes furanoid, dugc dat tén la diosbulbin-D(2), -E(3), -F(4), -G(5),
va -H(6) da duoc phan lap tir D. bulbifera bai Ida va cong su [13]. Nam 1984,
Murray va cong su thong bao phan lap dugc hai norclerodane diterpenoids,
diosbulbin D va 8-epidiosbulbin E acetate(7) tir ca D. bulbifera [14] .



Hinh 1.2: Cau trac hoa hoc céac chat 1-15 duoc phan 1ap tir Dioscorea.

Mot s6 nghién ciru phan 1ap va xac dinh ciu triic cua cac furanoid
norditerpenes tir D. bulbifera ciing duoc thong bao, bao gom: diosbulbin K,
L(9), M(10), va mot dan xuat enolglycoside méi, diosbulbinoside G(11) tur
than ré D. bulbifera [15], 2 norditerpene glucoside m&i: diosbublinosides
D(12) va F(13) tir cu twoi D. bulbifera [16], 2 clerodane diterpenoid mdi
khang khuan Salmonella: bafoudiosbulbins A(14) va B(15) [17] (Hinh 1.2), 3
clerodane diterpenoid mdai: bafoudiosbulbin C(16), bafoudiosbulbin(17), va
bafoudiosbulbin E(18) [18], 2 furanoid norditerpene mdi: diosbulbin 1(19)
and J(20) tir cu D. bulbifera [19], 9 norclerodane diterpenoid, trong d6 co 2
hop chat méi 1a diosbulbin N(23) va P(25), mot hop chat thién nhién méi:
diosbulbin O(24), va 6 hop chat da biét: diosbulbin A, B, C, D, F va G [20], 6
hop chat phan 1ap tir ci D. bulbifera: bafoudiosbulbin A(26), B(27), C(16), F
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(28), va G(29) (Hinh 1.3) thé hién hoat tinh khang khuan Mycobacteria va
Gram am khang thuéc (MDR) [21].
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Hinh 1.3: C4u trac héa hoc cac chat 16-29 dugc phan 1ap tir Dioscorea.

Than ré D. bulbifera duoc théng béo la nguén cung quan trong cua cac
steroidal saponins. Bén hop chat steroidal sapogenins mai: diosbulbisin A-D
(30-33), hai spirostane glycoside méi: diosbulbiside A(34) va B(35), mot
cholestane glycoside méi: diosbulbiside C(36), va cac hop chat da biét nhu
pennogenin(37), pennogenin-3-0-a-L-rhamnopyranosyl-(1—3)-[a.-L-
rhamnopyranosyl-(1—2)]-#-D-glucopyranoside(38),  pennogenin-3-O-a.-L-
rhamnopyranosyl-(1—4)-[a-L-rhamnopyranosyl-(1—2)]-B-D-
glucopyranoside(39) duoc phan lap ti than ré D. bulbifera [22]. Nam 2011,
Liu va cong su thong bao phan 1ap duoc hai hop chat steroidal saponin méi 1a
diosbulbiside D(40) va E(41), ciing v&i nam saponin d3 biét tir than ré cua
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D. bulbifera, trong d6 hai dan xuat 3-O-trisaccharide cua diosgenin
spirostanes thé hién hoat tinh doc té& bao véi dong té bao ung thu gan
SMMC7721 va Bel-7402 [23]. Nam 2013, Tapondjou va cdng su thong bao
phan 1ap 11 steroidal saponin: Dioscoreanosides A-K (42-52) (Hinh 1.4) cung
v6i nam dan xuat da biét tir hoa cta D. bulbifera [24].

34:R;=OH,R, = S;
35:R;=OH,R, =S,
37:Ry=H,Ry=H
38:R;=H R,=S, Ry
39:R;=H R,=8; .

R{0
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Hinh 1.4: C4u trac héa hoc cac chat 30-52 dugc phan 1ap tir Dioscorea.

Ngoai ra, mot s6 hop chat thudc 16p chat khac ciing da duoc phan lap
tir D. bulbifera bao gém: cac dan xuat p-hydroxy acetophenone: 4-hydroxy-
[2-trans-3’,7'-dimethyl-octa-2',6’-dienyl]-6-methoxyacetophenone (53) va 4,6-
dihydroxy-2-O-(4'-droxybutyl)acetophenone(54) [25], va céc hop chét
phenolic nhu: mdt bibenzyl méi (55), va mot diarylheptanone mdi 1a
diobulbinone A(56) [26]. Chaniad va cong su (2016) thong bao phan lap dugc
bay hop chat tir dich chiét ethyl acetate va nuéc cia D.bulbifera, trong d6
myricetin (58) thé hién hoat tinh khang HIV-1 integrase rat hiéu qua, voi gia
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tri I1Csp la 3.15uM, tiép theo 1a hop chat 2.4.6,7-tetrahydroxy-9,10-
dihydrophenanthrene(57, 1C50=14.20uM), quercetin-3-0O-B-D-
glucopyranoside(59, 1C50=19.39uM), va quercetin-3-0O-B-D-
galactopyranoside (60, 1C5,=21.80 uM) [27] (Hinh 1.5).

Hinh 1.5: C4u trac héa hoc cac chat 53-60 duoc phan 1ap tir Dioscorea.

Theo nghién ctru cua Nguelefack va cong sy (2010), dich chiét
methanol ctia ctii D.bulbifera thé hién hoat tinh giam dau dang ké ¢ chuot gay
dau bai Complete Freund's adjuvant (CFA) va giy dau than kinh bdi PLSN.
Céc tac gia chi ra rang hoat tinh giam dau cua D.bulbifera & ca hai mé hinh
gy dau do viém va gdy dau than kinh c6 thé 1a két qua tir kha ning kich hoat
kénh NO-cGMP-ATP-sensitive potassium [28]. Theo Mbinatcha va cong su
(2011), dich chiét nuéc va methanol cua cti D.bulbifera kho thé hién kha nang
trc ché dau va viém theo nong do & mo hinh gay dau cuc dai bang acetic acid,
formalin va 4p suat. Hon nita, diéu tri theo duong udng dich chiét nude va
methanol cho két qua khang viém ¢ mo hinh chan chudt giy phu né bai
histamine, serotonin va formalin. Két qua nay cho thay hoat tinh giam dau c6
thé lién quan dén kha ning khang viém cua cu D.bulbifera [29]. D.bulbifera
cling duoc biét dén 1a c6 kha niang khang di thao duong thong qua e ché
enzyme amylase va glucosidase [30], khang khéi u [31], va khang khuan [21].
Két hop cac polysaccharide va cyclophosphamide tir D.bulbifera ting hiéu
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qua khang ung thu cd tir cung va giam qua trinh ¢c ché mién dich va stress

oxy héa & mo hinh chudt [32].

C6 thé nhan thay cac loai ca Dioscorea 13 nhiing ciy luong thuc quan
trong trong nudc, ¢d gia tri kinh té va van hoa. O nhiéu noi trén thé gi01, mot
sb cu Dioscorea duogc coi 1a mét trong nhirng thuc phém chinh cua dia
phuong. Cu Dioscorea cung cap viéc 1am cho hang ngan néng dan va tao viéc
lam va sinh ké cho hang ngan ho gia dinh ¢ ndng thon. Véi cac loi ich tuyét
vOi cua cac loai cui Dioscorea trong kinh té, an ninh lvong thuc, va cham soc
stc khoe, viée nghién ctru da dang di truyén ngudn gen cic loai ciy luong
thuc Dioscorea cd y nghia quan trong trong viéc bao ton tinh da dang sinh
hoc va str dung c6 hiéu qua cac ngudn gen phuc vu cho cong tac chon tao
gidng tai cac dia phuong. Hon nita, viéc nghién ctru mot cach co hé théng vé
thanh phﬁn hoa hoc va tac dung duoc 1y cac loai thudc chi Dioscorea ¢ Viét
Nam, qua do6 giup giai thich tdc dung chita bénh va cham soc strc khode, va tim
ra cac hop chat dan duong c6 hoat tinh sinh hoc ndi bat 1a thoi su, cd vy nghia

quan trong, va can thiét.
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CHUONG 2. NGUYEN VAT LIEU
VA PHUONG PHAP NGHIEN CUU
2.1. VAT LIEU NGHIEN CcUU

- Mau 14 cay Khoai troi duge thu thip & Tram da dang sinh hoc Vinh
Phuic thoi gian tir thang 11/2018 cung chuyén gia phan loai 1a Tién si Nguyén
Thé Cudng — Bao Tang Thién Nhién Viét Nam.

- Hoa chit dung cho tach chiét DNA tir thue vat.

- Hoa chét dung trong phan tng PCR nhu: Taq polymerase, dNTP, moi
luc lap (mdi luc lap str dung trong nghién ctru nay c6 trinh ty 1a moi RbeL) ¢6

trinh tu nhu sau:
P2F-ATGTCACCACAAACAGAAAC va

P2R-TCGCATGTACCTGCAGTAGC cua héng IDT — My, kit tinh
sach san pham PCR cua hiang Thermofisher (GeneJET PCR Purification Kit,
ky hi¢u K0702).

- Cac dung mdi hitu co dung cho nghién ciru thanh phan héa hoc théng
dung nhu methanol, n-hexan, dicloroform, etyl axetat, ban sac ky 16p mong
TLC, sic ky 16p mong diéu ché (PTLC), sic ki ¢t (CC), va sic ky 1ong hiéu
nang cao (HPLC),...

- Céc hoa chét dung trong danh gia hoat tinh sinh hoc: cac dong té bao
ung thu KB (ung thu biéu mé miéng), MCF-7 (ung thu via), HepG2 (ung thu
gan), SK-Mel2 (ung thu da), HL-60 (ung thu bach ciu) va hoéa chit dung
trong nudi cdy va thir nghiém hoat tinh té bao. Cac hoa chat dung trong thir
nghiém hoat tinh khang viém in vitro thong qua trc ché san sinh NO nhu dong
t¢ bao BV2,

- Cac trang thiét bi may moc dung trong nghién ctru tai Vién Nghién
ctru h¢ gen- Vién Han 1am KHCNVN.

2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Phuwong phap thu thip va dinh danh miu nghién ciru

Mau nghién ctru duoc thu thap dudi dang mau tuoi va mau kho, danh

déu, va luu trit & -80°C dé dam béao cho cac nghién ctru tiép theo. Tach chiét
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DNA theo phuong phap CTAB cé cai tién v6i do tinh sach Aggoso >1.8 dé
tién hanh céc thi nghiém dinh danh. Thyuc hién phan ung PCR, tinh sach va
giai trinh tuy san phim PCR dya vao trinh tu moi lyc lap theo phuong phép
Sanger trén may doc trinh tu gen tu dong ABI. Pinh danh khoa hoc cho mau
nghién cuu.

Str dung CTAB 1a chét ty rira c6 tinh khir manh 1am hoa chat chinh dé
tach chiét DNA, bd sung PVP 10% (Polyvinylpyrrolidone) dé thay thé cho p-
Mercapto (trong phuong phap cua Xavier 2000), nhdm loai bo cac hop chit
phenolic, ngoai ra thay doi mot s6 diéu kién vé ngadm 1 va két tia mau. Cac
bude tién hanh nhu sau:

1 - Nghién méu trong nito long thanh dang bot min, sau d6 chuyén
100mg bot mau vao 6ng ly tam thé tich 2ml.

2- Ngam mau trong 800uL dém PBS 1X (NaCl 0,1M, KCI 0,1M,
Na2HPO4 0,1 M, K2PO4 0,1M), pH 7.4 trong 30 phut ¢ nhiét do phong (Lac
déu sau mdi 10 phut). Ly tam téc do 8000 vong/phdt trong 5 phut, loai bo
dich n6i. (Ngdm mAu trong dém PBS gitp 1am sach mau va can bang pH)

3- B6 sung 600uL dém chiét (NaCl 1,5M, Tris-HCI 100 mM, EDTA 20
mM, CTAB 4%, PVP 10%), dao déu cho t6i khi mau thanh dung dich dong
nhat, i miu & 65°C trong 80 phut, dao déu mau sau mdi 15 phat. B6 sung 4pl
RNase (100mg/ml), t tiép & 65°C thém 10 phit nira. (Pém chiét c6 chira CTAB
1a hoa chat chinh gitip pha v& mang té bao, mang nhan, giai phong acid-nucleic,
b6 sung enzyme RNase ¢ 10 phut cudi gitp loai bo ARN).

4- Pé ngudi 5 phit & nhiét do phong.

5- B6 sung 600uL Chloroform: Isoamylalcohol (24:1, viv), déo déu.

6- Ly tam toc do 13.000 vong/phut trong 15 phut, hit dich ndi cho
sang 6ng eppendoft méi, loai bo phan can.

7- Bo sung 600uL Chloroform:iso-amyl alcohol (24:1, viv), dao déu,
dé mau ¢ -20°C trong 10 phut.

8- LAy mAu ra, ly tim toc d6 13.000 vong/phut trong 15 phut, hit phan

dich néi cho sang 6ng ly tm méi.
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9- B6 sung Isopropanol lanh vao miu theo ty 1¢ (Vmau:Visopropanol
= 1:1) dao nhe, dé & ti -20°C trong it nhat 1 gio (c6 thé dé qua dém).

10- Ly tam toc do 13.000 vong/phut trong 15 phit, loai bo dich ndi,
thu taa.

11- B6 sung 500puL cdén 70%, ly tam téc do 13.000 vong/phut trong 5
phut, thu tua.

12- Lam khé can DNA trong may speed-vac.
13- Hoa tan can DNA bang 100pL nuée khir trang.
14- Kiém tra DNA thu duoc bang dién di trén gel Agarose 1%.
15- Bao quan mau & -20°C.
2.2.2. Cac phwong phap nghién ctru hoat tinh sinh hoc
2.2.2.1. Phwong phdp gdy ddc dong té bao ung thu nguoi
a. Phuong phap nudi cdy té bao in vitro

- Cac dong té bao ung thu MCF7 (Ung thu va & ngudi (human breast
carcinoma)); HepG2 (Ung thu té bao gan & nguoi (human hepatocellular
carcinoma)); SK-Mel-2 (Ung thu té bao da & nguoi (human melanoma)),
duoc nudi cdy dudi dang don 16p trong moi trudng nudi cly DMEM voi
thanh phan kém theo gom 2mM L-glutamine, 10mM HEPES, va 1mM
sodium pyruvate, ngoai ra b sung 10% Fetal Bovine Serum — FBS (Gibco,
Sigma...).

- Té bao duogc ciy chuyén sau 3-5 ngay véi ti 1& (1:3) va nudi trong ti
am CO, & diéu kién 37°C, 5% CO..

b. Phép thu sinh hoc xac dinh tinh ddc té bao

Phuong phép thir d6 doc té bao in vitro dugce Vién Ung thu Quédc gia
Hoa Ky (National Cancer Institute — NCI) xac nhén 13 phép thir 46 doc té bao
chuan nhim sang loc, phat hi¢n céc chét c6 kha nang kim ham sy phat trién
hodc diét TBUT ¢ diéu kién in vitro. Phép thtr nay duogc thyc hi¢n theo
phuong phap cia Monks (1991) [33]. Phép thir tién hanh xac dinh ham luong
protein té bao téng s dwa vao mat dd quang hoc (OD — Optical Density) do

dugc khi thanh phan protein cua té bao duoc nhuém bang Sulforhodamine B
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(SRB). Gia tri OD may do duogc ti 1€ thudn véi lugng SRB gén vo1 phan tir
protein, do d6 luong té bao cang nhiéu (luong protein cang nhiéu) thi gia tri

OD cang 16n. Phép thur dugc thuc hién trong diéu kién cu thé nhu sau:

Mau thtr (10 pL) pha trong DMSO duoc dua vao cac giéng cua khay 96
giéng dé c6 ndng do sang loc 1a 200 pg/mL.

Trypsin hoa té bao thi nghiém dé lam roi té bao va dém trong budng

dém dé diéu chinh mat d6 cho phu hop véi thi nghiém.

Thém vao cac giéng thi nghiém lugng té bao phu hop (trong 190 pL
moi trudng) va dé chung phat trién trong vong tir 3-5 ngay.

Mot khay 96 giéng khac khong co chat thir nhung c6 TBUT (180 pL)
s& duoc sir dung lam d6i chimg ngay 0. Sau 1 gid, dia d6i ching ngay 0 s&
duoc ¢d dinh té bao br?mg Trichloracetic acid — TCA.

Sau giai doan phét trién trong ta 4m CO,, té bao dugc cb dinh vao day
giéng bang TCA trong 30 phut, dugc nhuém bang SRB trong 1 gid & 37°C.
D6 bo SRB va cac giéng thi nghiém dugc rira 3 1an bang 5% acetic acid roi dé

kho trong khong khi & nhiét dd phong.

Cubi cung, sir dung 10 mM unbuffered Tris base dé hoa tan luong SRB
d3 bam va nhudém céc phan tir protein, dua 1én may lac dia lac nhe trong 10
phut va stir dung may ELISA Plate Reader (Bio-Rad) dé doc két qua vé ham
luong mau cua chat nhuém SRB qua phd hap thu ¢ budc song 515nm. Kha
nang séng sot ctia té bao khi co mat chat thir s& dugc xac dinh thong qua cong
thirc sau:

[OD(chat thir) - OD(ngay 0)] x 100

% song sot =
OD(dbi chimg am) - OD(ngay 0)
% trc ché = 100% - % song sot

Céc phép thtr dugc 1ap lai 3 1an dé dam bao tinh chinh xac. Ellipticine
(Sigma) duoc sir dung nhu 13 chat d6i chimg duong va duoc thir nghiém & cac
noéng d6 10 pg/mL; 2 ng/mL; 0,4 ug/mL; 0,08 pg/mL.
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DMSO 1.0 % ludn dugc sir dung nhu d6i ching am. Gia tri ICsp (ndng
d6 e ché 50% sy phat trién) s& duge xac dinh nhd vao phan mém mady tinh
TableCurve.

2.2.2.2. Phuong phdp khdng viém: theo mé hinh in vitro irc ché s san
sinh nitric oxide (NO) & té bao BV2 kich thich béi LPS.

Pé danh gia tac dung trc ché cua céc phan doan dich chiét d6i véi su
san sinh NO & té bao BV2 kich thich boi LPS [34], cac té bao dugc cdy trén
dia nuoi céy 24 giéng véi mat do 5x10° té bao/mL. Sau 3h, cac té bao dugc xur
Iy véi cac mau thir & ndng do 200pg/mL trong 24h trong diéu kién c6 hoic
khong c6 LPS v6i ndong do 1pg/mL. Nong do nitrite trong moi trudng ndi
dugc xac dinh boi phan tng Griess va gia tri hip thu caa hdn hop phan tng
dugc do ¢ budce song 525nm trén may ELISA [35].

2.2.3. Phwong phap phan lap cac hop chat

2.2.3.1. Sdc ky 16p mong (TLC):

Séc ky 16p mong duoc thuc hién trén ban mong trang sdn DC-Alufolien
60 F254 (Merck 105715), Rplg F254s (MCI‘Ck). Phat hlén bél’lg den to I’lgO@.i o
hai budc séng 254nm va 368nm hoic ding thudc thir 1a dung dich H,S04 10%
duoc phun déu trén ban mong, sy kho rdi ho nong trén bép dién tir tir t6i khi
xuat hién mau.

2.2.3.2. Sdc ky 16p mong diéu ché:

Séc ky 16p mong diéu ché thuc hién trén ban mong trang san Silica gel
60G Fass (Merck, ky hiéu 105875), phat hién vét chat bang dén tir ngoai hai
budc song 254nm va 368nm, hodc cit ria ban mong dé phun thudc thir 1a
dung dich H,SO, 10%, ho néng dé phat hién vét chat, ghép lai ban mong nhu
cii dé x4c dinh vang chat, sau d6 cao 10p silica gel c6 chat, giai hap phu thu
duoc chét can tinh ché.

2.2.3.3. Sdc ky c6t (CC):

Sac ky cot duge tién hanh voi chat hap phu 14 silicagel pha thuong va
pha dao. Silicagel pha thuong c6 kich thuéc hat 1a 0,040-0,063mm (240-430
mesh). Silicagel pha dao ODS hodac YMC (30-50um, Fujisilisa Chemical
Ltd.).
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2.2.4. Phwong phap xac dinh céu tric cic hop chat

Céu trac hoa hoc cac hop chét hitu co duge xac dinh nhd vao phuong
phap phd két hop. Tuy thudc vao ciu tric héa hoc cua timg chat ma ngudi ta
stt dung phuong phép phd cang cao. Trong mét sb trudng hop, dé xac dinh
chinh xac ciu trac hoa hoc ciia cac hop chat, nguoi ta phai dua vao céac
phuong phap bo sung khac nhu chuyén hoa hoc, cac phuong phéap sic ky so

sanh, ...
2.2.4.1. Phé céng huong tir hat nhan (NMR)
- Phé céng hudéng tir hat nhdn mét chiéu (1D):

+ Pho C-NMR cung cap thong tin vé mdi truong hoa hoc ciia carbon.
Carbon lai hoa sp3 khong lién két véi di té chuyén dich trong khoang 0 — 60
ppm. Carbon lién két d6i véi oxy co thé chuyén dich t6i 240ppm. Véi k¥
thuat do phé hién tai, phé NMR cuia carbon 1a nhitng vach don, mdi vach ung
v6i 1 carbon (hon 1 carbon néu ching c6 chung méi truong hoa hoc) cua
phan tu.

+ Pho 'H-NMR cho biét méi trudng héa hoc cua proton trong phan tir.
Céac proton c6 moi truong héa hoc khac nhau s& chuyén dich héa hoc khéc
nhau. Dién tich ctia mdi dinh ti 18 véi sb luong proton cua dinh. Dua vao dién
tich c6 thé biét s6 proton cua dinh d6. Mot thong sd quan trong khac ctia phd
proton 13 hang sé twong tac (J) tinh bang Hz, cho biét twong tac ctia proton

vé6i cac proton ké can.
- Phé cong hwéng tir hat nhan hai chiéu (2D):

+ Phoé HMBC thé hién méi lién quan cua tin hiéu proton 'H & mot
nguyén tir BC v6i tin hiéu ctia nguyén tir *C khéc (bac 2 hodc 3) & cach xa nd
2, 3 lién két. D6 chinh 1 twong tac xa ctia C-H trong phan tir. Nho cac tuong
tac trén phd nay ma timg phan cua phan tir, cling nhu toan b phan tr duoc
xac dinh vé cau trac.

+ Pho HSQC thé hién mdi lién quan giira tin hiéu proton *H va carbon
13C- NMR. Céc tuong tac truc tiép C-H dugc xac dinh nho vao cac tuong tac
trén phd nay. Trén phd, mot truc 1a phd *H-NMR, con tryc kia 13 BC-NMR.

Céc tuong tac HSQC nam trén dinh cac 6 vudng trén pho.
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+ Pho COSY thé hién su tuong tic cua cac proton & hai nguyén tir
carbon canh nhau. Khi ¢6 hai nhém proton tuong tac véi nhau s€ tao ra hinh
vudng, hai dinh hinh vuong nam trén duong chéo, do 1a vi tri hai tin hi¢u cua
chung con hai dinh khac nim phia ngoai dudng chéo.

2.2.4.2. Phé khéi lwong (MS)

Dua vao su phan manh ion ctia cac phan tir dudi su ban pha ctua chiim ion
bén ngodi. Ngudi ta c6 thé xac dinh duoc co ché phan manh va dung lai duoc
cau triic hoa hoc ctia cac hop chat vi phd MS con ¢6 cac pic ion manh khéc.

- Pho ESI- MS ( Electrob Sprayt lonization Mass Spectroscopy ) dugc
thuc hién véi nang lugng ban pha thip hon nhiéu so véi phd EI-MS , do do
phé thu dugc chil yéu 1a pic ion phéan tir va cac pic dic trung cho su pha v&
cac lién két c6 muc niang luong thap, dé bi phé v.

- Pho khéi lugng phéan giai cao (High Resolution Mass Spectroscopy )
cho phép xéc dinh pic ion phan tir hoac ion manh véi do chinh xac kha cao.

2.2.5. Phuong phap phan tich thong ké

Cac s6 liéu thé hién boi két qua (Mean) + do léch chuan (SD) cta it
nhat 3 thi nghiém doc 1ap. Phan tich théng ké duoc thuc hién bang chuong
trinh GraphPad Prism 5.0 (GraphPad Software Inc.).
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CHUONG 3. KET QUA VA THAO LUAN
3.1. KET QUA THU THAP VA PINH DANH MAU NGHIEN CUU
3.1.1. Thu thip miu nghién ciru

La va than ctia Dioscorea bulbifera dugc thu thap tai Huyén Mé Linh,
tinh Vinh Phuc, Viét Nam vao thang 11 nam 2018 (Hinh 3.1). Mau cay duoc
xéac dinh boi Tién si Nguyén Thé Cudng, Bao Tang Thién Nhién Viét Nam,
Vién Han 1am KHCNVN. M6t mau tiéu ban (NCHG.DB.11-2018) dugc luu
chiéu tai Vién Nghién ciru hé gen, Vién Han 1am KHCNVN. MAu tuoi thu
duoc it nhat tir 2-3 14/ cdy, 14 phai trong tinh trang t6t, khong qua 16n va
khong qua nhd, mot s6 mau co hoa ¢ qua. Mau 14 duoc cat béng dung cu vo
trung chuyén dung va dung riéng biét trong cac tii vo trung c6 ghi ki hi¢u
dung cho nghién ctru sinh hoc. Ngoai ra dé tai ciing thu dugc mau luong 16n

trén 2kg bao gdm 14 va than day leo dung cho nghién ctru thanh phan héa hoc.

Hinh 3.1: Mau canh va 14 cay Khoai troi (Dioscorea bulbifera L.)

3.1.2. Tach chiét, tinh sach, kiém tra ndng d va bao quan DNA

Str dung phuong phap tach DNA bing CTAB ma Xavier va cong sy cai
tién nam 2000 dé thu duoc DNA dat chat luong t6t. Phuong phap nay dugc
gidi thi€u la phu hop cho tach DNA trén moi doi tuong thuc vat, tir cay 1a
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kim, cay 14 rong, cho ca mau tuoi va mau kho. Mau sau khi dugc tach chiét
theo quy trinh trén DNA thu duoc tién hanh kiém tra chat luong bang dién di
trén gel Agarose 1% (Hinh 3.2) va kiém tra nong do bang do OD & cac budc
song 260nm va 280nm (Bang 3.1).

Hinh 3.2: Anh dién di DNA tong s ctia mau tach chiét duoc

Nong ¢6 DNA ciia mau sau khi tach chiét duoc kiém tra bang cach pha
lodng 100 lan va do OD trén may do quang phd ¢ budc séng 260nm va
280nm. Két qua OD va dién di cho thdy mau DNA tong sd thu duoc c6 chat
luong tot, bang sang, khong dit gdy, khong nhiém tap chét, nong do thich hop
dé phuc vu cac bude nghién ctu tiép theo.

Bang 3.1: Nong d6 DNA tong sb ctia cac mau

. Ty 1¢ OD
STT Ky hi¢u tén mau OD 260nm
260nm/280nm
1 DB-Dioscorea bulbifera 1.3 1.87

3.1.3. Pinh danh miu nghién ctru

DNA dugc ly trich va tinh sach tir mo 14 theo phuong phap CTAB rat
gon. Moi lyc lap sir dung trong nghién ctru nay c6 trinh ty 1a (mdi RbcL):
P2F- ATGTCACCACAAACAGAAAC va

P2R- TCGCATGTACCTGCAGTAGC.

Phan trng PCR duogc thuc hién qua 30 chu ky gia nhi¢t trén may PCR
GeneAmp PCR system 2700 nhu sau: 4 phut & 94°C, 30 chu ky gém 30 gidy
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& 94°C, 30 gidy & 52°C va 1 gidy & 72°C, va cudi cung 1a 7 phut & 72°C. San
phém PCR duoc trit & 4°C. San phém PCR duoc dién di trén gel agarose 1,2%
trong dung dich TAE 1X bang may dién di OWL A2. Sau d6 gel duoc nhuoém
v6o1 dung dich ethidium bromide trong 10 phut va chyp hinh dudi dén UV.
Céac doan DNA khuéch dai sé& dugc ghi nhan va phan tich. Thanh phan phan
tmg PCR véi mdi luc lap nhu Bang 3.2.

Bang 3.2: Thanh phan phan tmg PCR cho méi luc lap

Hoa chit Thé tich (uL)
Mastermix 25.0
Forward primer 2.0
Reverse primer 2.0
Distilled water 17.0
DNA 4.0
Total 50.0

Két qua dién di san pham PCR cho thiy c6 bang dic hiéu (Hinh 3.3).

M P2 (-)

Hinh 3.3: Anh dién di san pham PCR véi méi luc lap


https://en.wiktionary.org/wiki/%CE%BCL#Translingual
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San pham PCR dugc kiém tra va tién hanh lam sach bang bo kit
GeneJET PCR Purification Kit, ky hiéu: KO702 cta hang ThermoFisher,
M¥. San phém PCR thu dugc 1a mot bang vach dac hi€u, ro nét va khong co
bang vach phu keém theo, c6 kich thuéc khoang 720 bp phu hop véi tinh toan
Iy thuyét. Nhu vay san pham PCR nay sau khi 1am sach c6 d6 tinh sach cao va
c6 kich thudc dang theo tinh toan 1y thuyét du diéu kién cho viéc xac dinh
trinh tu Sanger.

Trinh tw cua mdu nghién cuu:

AAGAGCCTTGAATTCGCCGTTTCGGCCTGTGCTTTACAAAGT
GCTTCGGCACAAAATAAGAAACGGTCTCTCCAACGCATAAATGGT
TGTGAGTTCACATTTTCATCATCCTTGGTAAAATCAAGTCCACCAC
GTAGACATTCATAAACGGCTCTGCCGTAGTTCTTTGCGGATAACCC
CAATTTTGGTTTAATAGTGCATCCCAATAGGGGACGGCCATACTTG
TTCAACTTATCTCTTTCAACTTGGATGCCGTGTGGTGGGCCTTGGA
AAGTTTTGGAATAAGAAGTAGGAATTCGCAGATCCTCCAGACGTA
GGGCTCGTAGGGCTTTGAAACCAAATACATTACCTACAATGGAAG
TAAACATATTGGTAACAGAACCTTCCTCAAAAAGGTCTAAAGGAT
AGGCTACATAAGCAATATATTGGTCTTCCTCCCCAACAACGGCCTC
GATGTGGTAGCATCGTCCTTTGTAACGATCAAGACTGGTAAGTCCA
TCAGTCCACACACTTGTCCATGTACCAGTGGACGATTCGGCGGCTA
CTGCAGCTCCTGCTTCTTCGGGCGGAACCCCAGGTTGAGGAGTTAC
TCGGAATGCCGCTAAGATATCAGTATCTTTGGTTTCGTAGTCAGGA
GTATAATAAGTCAATTTATAATCTTTAACACCAGCTTTGAATCCAA
CACTTGCTTTAGTTTCTGTTGTGGGGTGACATAATA.

San pham PCR sau khi dugc 1am sach va giai trinh tu biang may doc
trinh tu ty dong ABI3500. Két qua giai trinh tu déu cho tin hiéu tét & ca chiéu
xudi va chiéu nguoc. Sau khi sip gidng cot va hiéu chinh do tin cdy, cac trinh
tu dugc cat bo bdt hai dau nhidu, ghép chiéu xudi va chiéu nguoc thanh mot
trinh ty thong nhat, chiéu dai cac ving trinh ty con khoang 715bp & ving can
xac dinh. Két qua trinh tu duogc so sanh vdi cac trinh tu cua ci nu thudce chi
Dioscorea tham khao tir GenBank dé phan tich va dinh danh tén khoa hoc.

Két qua phan tich dir liéu thong tin gen cho thdy miu nghién ctru c6 d6 tuong
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dong t6i 99.16% so véi miu Dioscorea bulibifera (NC_039708.1). Dya vao
két qua phan tich mau nghién ctru duoc dinh danh & Dioscorea bulibifera L.

3.2. TACH CHIET, TINH SACH , XAC PINH CAU TRUC VA PINH TEN
CHAT TRONG MAU NGHIEN CUU

3.2.1. Tach chiét va tinh sach cac hop chat tir miu nghién ctru

L4 va than kho cua D. bulbifera (2kg) dugc nghién nho, sau d6 duoc
ngam chiét véi MeOH & nhiét 6 phong. Sau 10 ngay, cac dich chiét MeOH
dugc loc qua gidy loc va cét loai dung méi dudi ap sudt giam thu dugc cao
chiét MeOH (190g). Cao chiét sau d6 dugc phan bd déu trong H,O va dugc
chiét phan 16p 1an lugt v6i cac dung moi hitu co véi do phan cyc ting dan
nhu n-Hexan va CH.Cl, thu duoc phan 16p chiét n-hexan, CH,Cl; va phan 16p
nuéc. Dich chiét CH,Cl, duoc cat loai dung méi va sau d6 duoc phan cit
phan doan qua cdt silica gel, rira giai gradient véi hé dung moi n-Hexan (100—
10%) trong Axeton va cudi cung dugc rira bang MeOH thu dugc 10 phan
doan (D1-D10). Phan doan D2 dugc sdc ky trén cdt pha ddo Cis, rira gidi br?mg
hé dung mo6i MeOH-H,0 (1:2, v/v) dé cho cac phan doan D2.1 — D2.3. Phan
doan D2.1 duoc tinh ché thém bang sic ky cot silica gel, sir dung hé dung moi
rira giai CH,Cl-MeOH (35:1, v/v) thu dugce hop chat 6 (21mg). Phan doan
D2.2 duoc tinh ché bang sic ky cot silica gel va CH,Cl-Axeton (20:1, v/v)
1am pha dong thu duoc hop chat 7 (2,3mg). Phan doan D4 duoc phén cit qua
cOt pha dao Cig, st dung hé dung moi rira giai gradient MeOH (50-100%)
trong H,O dé tao ra nim phéan doan (D4.1 — D4.5). D4.2 sau d6 dugc phan
tach bang silica gel CC, rira giai véi n-Hexane-EtOAc (1: 3, v/v) dé thu dugc
hop chét 4 (2,5mg). D4.5 dugc phan tach qua cot silica gel va hé dung moi
rira giai CH,Cl,-MeOH (30: 1, v/v) thu duoc hop chat 1 (3,5mg). Phan 16p
nuéc duoc phan tach qua sic ky cot Diaion HP-20, sir dung hé dung méi rira
gidi gradient MeOH-H,0 thu dugc 3 phan doan (W1 — W3). W3 1a dugc phan
tach bang RP C13 CC, v6i hé dung moi rira giai gradient véi MeOH trong H,O
(1:1 dén 5:1, v/v) va cudi cung dugc rira bang MeOH thu duoc nim phan
doan (W3.1 — W3.5). W3.2 duoc phan tach bang RP Cig CC, rira giai bang
MeOH-H,0 (1: 1, v/v) va tiép tuc dugc tinh ché bang silica gel CC, rira giai
bang CH,Cly-axeton (5: 1, v/v) thu dugc hop chat 5 (2,5mg). Tuong tu, hop
chat 2 (2,1mg) dugc phan lap tir W3.3 bang silica gel CC, stt dung CH,Cly-
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axeton (5: 1, v/v) lam pha dong. W3.4 duoc phan tach qua pha dao RP Cig,
rira giai bang MeOH-H,O (1: 1, v/v) cho cac phan doan W3.4.1 — W3.4.4,
W3.4.3 dugc phan tach bang Sephadex LH-20 CC, rira giai véi MeOH-H,0
(1:1, v/v) va tiép tuc dugc tinh ché bang RP Cig CC, sir dung Axeton-H20
(1:3,5, v/v) lam chat rira giai thu duoc hop chat 3 (3mg). So d6 minh hoa cho
tach chiét va phan 1ap 07 hop chat tir mau nghién ctru duoc trinh bay chi tiét
trong Hinh 3.4.



- DB =
(Dioscorea bulibifera L)

e Ngam chiét
*Chu thich: MeOH, 10 ngay,
+ RPCm : Cﬁt pha dao C18 !

+ CC: Cot silica gel
Cao chiét MeOH, 190g

: Diaion HP-20 H,0
n-Hexan CH.Cl, Gradient MeOH-H,0 2
CC, n-Hexan — Axeton, (100-10%)
v A
A Y Y A\ 4 Y v \ 4 A\ 4 A\ 4 \ 4
[ D1 ] [ D2 ] [ D3 ] [ D4 ] [ D5 ] [ D6 ] [ D7 ] [ D8 ] [ D9 ] [ D10 ] [ W1 ] W2 W3
RPC,5 CC
RPCis 18 ) .
RPCus Gradient MeOH - H,0(50-100%) Gradleot MeOH - H,0 (1:1-1:5)
MeOH-H,0 (1:2)
\ 4 v v
v \ 4 \ 4 y A\ 4 \4 \ 4 A \ 4 A\ 4 \4 \ 4
D2.1 D2.2 [ D2.3 ][ D4.1 ] [ D4.2 ] [ D4.3 ] [ D4.4 ] [ D4.5 ] [ Wa3.1 ] [ W3.2 ] [ W3.3 ] [ Wa3.4 ] [ W3.5 ]
ce ce RP C1s,MeOH-H,0 (1: 1)
CcC
CH.CI CH.Cl, cc & Cl RPC1s CH,Cl,-
2z y n-Hexane- MeOH MeOH- Axeton
MeOH Axeton EtOAc (1: 3) (30: 1) H.0(1: 1) G:1)
(35:1) (20:1) : [ W3 4 ] [ W2 4 ] [ W 4 ]
\ 4 \4 A 4
Sephadex LH-
6 4 1 5 2 3 MeOH-H0
7 1)
21mg 2.3mg 2.5mg 3.5mg 2.5mg 2.1mg 30mg | ®¥

Hinh 3.4: So @6 minh hoa cho tach chiét va phan 1ap 7 hop chat tir mau nghién ctru

RP Cis,
Axeton-H20
(1:3,5)
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3.2.2. Xac dinh so bd cau triic héa hoc va tén khoa hoc ciia 07 hop
chit.

St dung cac phuwong phap pho két hop da néu trén, dong thoi xac dinh cac
thong s6 vat Iy voi cac phuong phap pho hién dai dé xac dinh ciu tric héa hoc
cac hop chét sach da phéan 1ap duoc tir mau nghién ciru. Vi 07 chit sach phan
1ap tir mau nghién ctru da x4ac dinh chinh x4c cAu tric hoa hoc va tén khoa hoc
ctia 07 chit trong d6 c6 03 chit mai, danh sach tén chat dugc trinh bay trong
Bang 3.3.

Bang 3.3: Danh séach tén chat phan lap tir mau nghién cau

STT Chat tir miu (DB)

1. | Diosbulbiferin A (DB1)

2. | Diosbulbiferin B (DB2)

3. | Diosbulbiferinoside A (DB3)

4. | Diosbulbiferin C (DB4)

5. | 8-epidiosbulbin G (DB5)

6. | Diosbulbin D (DB6)

15,16-epoxy-6 a-O-acetyl-8b-hydroxy-
7. | 19-nor-clero-13(16),14-diene-
17,12;18,2-diolide (DB7)

3.2.3. Piic diém héa Iy ciia 03 hop chat méi
3.2.3.1. Chdt méi 1: Diosbulbiferin A

Dang bot trang, v dinh hinh; [a]p?® = +55 (¢ = 0,1, DMSO); UV
(MeOH) Amax (log €) 220 (3,00), 208 (4,02) nm; IR ( cm™ ') vmax 2921, 2850,
1771, 1730, 1570, 1370, 1258, 1149, 1055, 1018, 874, 750, 603; ECD
(MeOH) Amax (Ag): 223 (- 5,99) nm; HRESIMS: m / z 423.1207 [M + CI]
(tinh theo don vi C21H240-Cl, 423.1216); (tinh toan 1y thuyét cho cong thirc
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phan tr C;H240,Cl~, 423.1216); 'H (DMSO-ds, 500 MHz) va BC NMR
(DMSO-ds, 125 MHz): xem bang 3.4.

3.2.3.2. Chdt méi 2: Diosbulbiferin B

Dang bot tring, vo dinh hinh; [0]p® = +66 (c = 0,1, DMSO); UV
(MeOH) Amax (log €) 221 (3,07), 208 (3,97) nm; IR (cm™ ') vmax 3406, 3279,
2919, 2851, 1791, 1717, 1502, 1467, 1383, 1310, 1271, 1177, 1151, 1027,
874, 792, 602; ECD (MeOH) Amax (Ag): 206 (+3,25), 232 (+4,74) nm;
HRESIMS: m/z 397.1056 [M + CI]" (tinh toan 1y thuyét cho cong thirc phan tir
C19H20,Cl", 397.1054); *H (DMSO-ds, 500 MHz) va *C Dt liéu NMR
(DMSO-ds, 125 MHz): xem bang 3.5.

3.2.3.3. Chat méi 3: Diosbulbiferinoside A

Dang bot trang, v dinh hinh; [a]p?® = +23 (¢ = 0,1, MeOH); UV
(MeOH) Amax (log €) 221 (3,33), 208 (4,20) nm; IR (nguyén chat, cm™) Vinax
3371, 2918, 2851, 1783, 1731, 1593, 1466, 1375, 1248, 1195, 1063, 1023,
876, 790, 603; ECD (MeOH) Amax (Ag€): 231 (- 3,90), 283 (+1,38) nm;
HRESIMS: m / z 601.1682 [M + CI]" (tinh toan 1y thuyét cho cong thirc phan
tr  Cp7H34013Cl7, 601.1693); H (DMSO - ds, 500 MHz) va ¥C NMR
(DMSO - dg, 125 MHz): xem bang 3.6.

3.2.4. Cau triic héa hoc ciia 03 chat méi

3.2.4.1. Két qua xdc dinh cdu triic héa hoc cdc hop chdt 1

Hinh 3.5: Cau trac hoa hoc va cac twong tac HMBC (—) va COSY (—) chinh
ctia hop chat 1

Hop chit 1 duoc phan lap & dang bot vo dinh hinh mau tring. Cong
thire phan tir ciia hop chat duoc thiét 1ap 1a Ca1H2407 (Hinh 3.5) boi sy xuét
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hién cta ion gia phan tar [M+CI] tai m/z 423.1207 trén phé HRESIMS, cho
thiy 10 d6 khong bdo hoa.

10 ¢ |- Scan (t 24243 min) DLB_DB20_NEG.d
54
52 [M+CI)
‘Z‘ 4231207
46
44
42
4
a8
36
34
32
3
28
26
24
22
2
18 439.1189
16
14
12
1
08
06
o 339.1984
92 3632123 mizm AT 100 | ‘ ‘ i, 4711372 4811083
L Il ) 1 L i il 1 \

" 335 340 345 350 355 360 365 370 375 380 385 390 395 400 405 410 415 420 425 430 435 440 445 450 455 460 465 470 475 480 485 490 495 500 505 510 515
Counts vs. Mass-to-Charge (m/z)

Hinh 3.6: Pho HRESITOF cua hop chat 1

Trong phoé *H NMR (trong DMSO-ds) (Hinh 3.7), tin hiéu cua ba
proton olefin ¢ oy 6,61 (d, J = 1,0 Hz, H-14), 7,67 (t, J = 1,5 Hz, H-15), va
7,75 (s, H-16) dugc ghi nhan, cho thay su xuat hién cia mot f-vong furan thé
B. Pho '"H NMR ciing cho thay tin hiéu ciia ba nhém oxymethine & 8y 4,97 (
br s-like, H-2), 4,50 (q, J = 4,0 Hz, H-6) va 5,35 (dd, J = 3,0, 12,5 Hz, H-12)
va mot goc metyl & o 0,98 (s, Hz—20).
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Hinh 3.7: Phd 'H NMR (DMSO-ds, 500 MHz) cua hop chét 1

Phén tich pho *CNMR va HSQC (trong DMSO-dg) (Hinh 3.8, Hinh
3.9) cho thiy 21 tin hiéu, bao gdm ba nguyén tir cacbonyl & dc 171,4 (C-17),
177,4 (C-18) va 169,6 (2-OAc), bon nguyén tir cacbon sp? ciia vong furan thé
B, ba oxymethine, bén metylene, va mot metyl cacbon. Dir liéu quang phd nay
goi v rang hop chat 1 c6 dang khung norclerodane diterpenoid- mot trong
nhing thanh phan hoéa hoc chinh cia cay thudc nay [36-43].

AR

T - 1 - 1 - T § T § 1 ' T ' ' T "
220 200 180 160 140 120 100 80 60 40 20

. .
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Hinh 3.8: Phé *C NMR (DMSO-d6, 125 MHz) cua hop chét
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Hinh 3.9: Phé HSQC (DMSO-d6, 500 MHz) cua hop chit 1

Theo d6, tién hanh so sanh dir liéu phd *H va ¥C NMR véi dit liéu cta
hop chat 19-norclerodane diterpenoid da biét 1a 8-epidioscbulbin G cho két
qua gan tuong dong, ngoai trir sy hién dién ctia cac tin hiéu cho nhom acetyl
[6C 169.6 va 8C 21.0 / 3H 1.92 (s)] & hop chét 1 [44]. Piéu nay di duoc thé
hién bdi d6 chuyén dich héa hoc vé phia truong thap cia C-2 & 8¢ 68,5 va
tuong tac NOESY giita tin hiéu 8y 1,92 va 4,97 (H-2) trén phd NOESY.
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Hinh 3.10: Pho HMBC (DMSO0-d6, 500 MHz) cua hop chat 1
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Hinh 3.11: Phé COSY (DMSO-d6, 500 MHz) cua hop chat 1
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CAu hinh tuong d6i cta hop chat 1 duoc thiét 1ap bai cac phan tich pho
NOESY (Hinh 3.12) ciing nhu so sanh véi hop chét 8-epidioscbulbin [44].
Trén phd NOESY do trong CD3OD, tin hiéu proton & 8y 5.13 (H-2) thé hién
tuong tac voi on 1,95 (Ha-1), 1,45 (Hp-1), 2,47 (Ha-3) va 1,92 (Hp-3) nhung
khong tuong tac véi véi 8y 2,01 (H-100) cho thidy H-2 quay theo chiéu p.
Ngoai ra, hang s bat cip nho (3J = 1,8-3,6 Hz) gitta H-2 / Hy—1 va giita H-2 /
H,-3 13 phu hop voi mdi quan hé with equatorial-equatorial va equatorial-
axial gitta H-2 va H-1/H>-3, qua d6 khing dinh hudng quay B cua H-2. Diéu
nay ciing tuong doéng véi cic hop chit norclerodane di biét tir loai
D. bulbifera [36,39]. Tuong tac NOE gitta H-5/H3—20 goi y nhitng proton nay
nam & ciing mot phia ctia phan tir va vong A hop nhat dang trans véi vong B.
Piéu nay ciing phu hop vdi con dudng sinh tong hop cia cac diterpenoit
norclearodane trudc day phan lap tur D. bulbifera [36,39,43]. Ngoai ra, cac
tuong tac NOESY gitra H-5/ H-4/ H-6 va gitra H3—20/ H-8 (Hinh 3.13) ciing
dugc quan sat, cho thdy ring cac proton ndy co6 hudng quay P va vong &-
lacton (vong C) hop chét voi vong B theo dang cis. Mit khéc, twong tic NOE
giita H-10 va H-12 cho thiy ca hai proton déu huéng vé mit phang o cua
phan ttr.

ppmJ _ ‘ , ALJLJ LM&ML

4 4 60 0 o WWNN

Hinh 3.12: Pho NOESY (DMSO-ds, 500 MHz) cua hop chét 1
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Hinh 3.13: Cac tuong tac NOESY chinh cua hop chat 1

Cubi cung, cau hinh tuyét ddi ctia hop chat 1 duoc xac dinh bang so
sanh dit liéu quang phd ECD thuc nghiém va tinh toan sir dung chuong trinh
Gaussian [45], vai cac thudt toan nhw MMFF (Spartan’18), b31yp/6-311g(d,p)
(Gaussian 16W) [46]. Tinh toan quang phd ECD duoc thuc hién tiép theo véi
thuat toan TDDFT cta Gaussian 16 W [45]. Cubi cung, pho tinh toan ECD
dugc md phong bang chuong trinh SpecDis 1.71 [47,48].

CD (mdeg)

30—
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= Exp. ECD of 1
=+ = Calcd. ECD of (2R4R5S6S8R9S10R12S)-1
=+= Calcd. ECD of (2S4S5R6R8S9R10S12R)-1

200 220 240 260 280 300 320 340 360 380 400

Wavelength (nm)

Hinh 3.14: Phé ECD thuc nghiém va tinh toan cta hop chat 1
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Két qua Hinh 3.14 cho thiy, phdo ECD tinh toan cho dong phéan
2R ,4R,5S,6S,8R,9S,10R,12S-d0ng phan cua hop chat 1 cho két qua phu hop
v6i phd ECD thtr nghiém, trong khi dong phan ddi quang thé hién phd ECD
nguoc lai (Hinh 3.14). Trén co s& cac phén tich phd, cAu hinh tuyét dbi cua
hop chat 1 dugc xac dinh, va ddy 1a mot hop chat moi, duge dat tén 1a
diosbulbiferin A.
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Bang 3.4: Dit liéu NMR cua hop chit 1

Vi tri 5P 5u*° (J in Hz) NOESY
1 26.8 1.79
1.36 (td, 2.5, 14.5)
2 68.5 4.97 (br s-like) 1,3, OAC
3 25.2 2.18 (br d, 15.5)
1.85
4 39.8 2.94 (t, 6.0) 5, 6
5 37.0 2.38 (m) b-1, 4, 6, 20
6 75.6 4.50 (g, 4.0) 4,5
7 24.2 2.65 (dt, 4.0, 15.5)
2.16
8 44.9 2,50 20
9 32.7 -
10 29.1 1.80 12
38.7 2.10 (dd, 3.0, 14.5)
1.89
12 69.4 5.35(dd, 3.0, 125) 10
13 125.0 -
14 108.9 6.61 (d, 1.0)
15 143.9 7.67 (t, 1.5)
16 140.3 7.75 (s)
17 171.4 -
18 177.4 -
20 20.4 0.98 (s) b-1,5,8
2-OAC 169.6
21.0 1.92 (s) 2

3 Do trong DMSO-ds; ® 125 MHz; ¢ 500 MHz;
Céc vi tri dwoc quy két dua trén cac phan tich phé HSQC, HMBC, va COSY
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3.2.4.2. Két qua xdc dinh cau tric héa hoc cac hop chdt 2

Hinh 3.15: Ciu trac hoa hoc va cac tuong tac HMBC (—) va COSY (-) chinh
ctia hop chat 2

Hop chét 2 duoc phan 1ap dudi dang bot trang, vo dinh hinh. Cong thirc
phan tir dugc xac dinh 1a C1oH,,07 (Hinh 3.15) boi phd khéi luong phan giai
cao HRESIMS tai m/z 397.1056 [M+CI] (tinh toan 1y thuyét cho cong thirc
C1oH2,0,CI, 397.1054).

X10 5 |- Sean (rt: 1.0400 min) DLB_DB02.d
11
1.08
397.1086 [M+Cl]-
095
09
085
08
0.75
07
065
06
055
05
045

0.35
03

0.25

0.15

0.05 179.9896 " a1 479.0645
| 219.9839 244.9864 280.9772 353.2169 449.1709 513.0174 573.1573

160 180 200 220 240 260 280 300 320 340 360 380
Counts vs. Mass-to-

400 420 440 460 480 500 520 540 560 580 600
-Charge (m/z)

Hinh 3.16: Pho HRESITOF mass cta hop chat 2

Tién hanh phan tich phd H va 3C NMR (Hinh 3.17, Hinh 3.18 )cho
thay gan tuong ty voi hop chat 1, ngoai trir sy mat di tin hiéu ctia nhom acetyl
& vi tri C-2 & hop chét 2 so v6i hop chét 1 va sy thay thé cia nhom mot nhém
methine & hop chit 1 boi carbon khong lién két proton mang oxy tai dc

74,7(C-4) ¢ hop chat 2. Piéu nay phu hop vé6i sy khac biét vé cong thire phan
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tir gita ca hai hop chat, trong d6 2 c6 it hon hai nguyén tir va hai proton hon
so voi 1. Vi tri cia nhom hydroxy ¢ C-2 ctia hop chat 2 dugc nhan biét rd
rang boi do chuyén dich hoa hoc lén truong cao cua tin hiéu carbon
oxymethine tai 6y 63.4 (C-2) [so vai 68.5 (C-2) ¢ 1] va tuong tac HMBC tu
on 4,56 (2-OH) téi C-1, C-2 va C-3 (Hinh 3.15).
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Hinh 3.17: Phd 'H NMR (DMSO-ds, 500 MHz) cua hop chit 2
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Hinh 3.18: Phd 3C NMR (DMSO-ds, 125 MHz) cua hop chat 2
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Hinh 3.19: Phd HSQC (DMSO-dg, 500 MHz) caa hop chit 2
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Hinh 3.20: Phé HMBC (DMSO-ds, 500 MHz) cia hop chat 2
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Ngoai ra, lién két cia mot nhom hydroxy & C-4 ciia 2 duoc xac dinh
boi trong tic HMBC (Hinh 3.20) tir Ho-3 va H-5 dén C-4 ciing nhu tuong tac
NOESY (Hinh 3.22) giita oy 5,89 (4-OH) va oy 1,63 (Hp-3). Nhu thé hién
trong Bang 3.5, ghép nbi giita Hp-1 / H-2 (J = 2.0 Hz) va giita Hy-3/ H-2 (J =
4.0 Hz), cung véi dang tin hiéu “br s-like” ctia H-2, goi ¥ rang H-2 ¢6 tuong
tac equatorial-equatorial va equatorial-axial vai Hp-1 / Hy-3. Céac tuong tac
NOE tir H-2 dén H,-1, Hz-3, va H-5B, cling vdi viée thiéu twong tac NOE gitta
H-2 va H-10a, cho thidy H-2 c¢6 hudng quay B- equatorial [36,39]. Céc tuong
tac NOE gitra H-5 / H-6, H-5 / H3-20, H-6/4-OH va giira H3-20 / H-8 cho
thdy rang cac proton ndy nam trén cing mot mat khong gian cta phén tir.
Ngoai ra, H-10 da dugc chimg minh la c6 tuong tac gitta NOE véi H-12, chi

ra rang ca hai proton déu hudéng a.
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Hinh 3.21: Pho COSY (DMSO-ds, 500 MHz) cta hop chat 2
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Hinh 3.22: Ph6 NOESY (DMSO-ds, 500 MHz) caa hop chat 2
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Hinh 3.24: Pho NOESY gién ving 2 cua hop chat 2

Hinh 3.25: Cac tuong tac NOESY chinh cua hop chat 2

f1 (ppm)



44

Trén co s& cac phan tich quang phd, cau hinh twong dbi cia 2 duoc dé
xuat 1a tuong tu voi cAu hinh cta 1. Cu hinh cua 2 sau d6 d3 duogc lam rd
bang quang phd ECD phén tich bang chuong trinh TDDFT-Gaussian 16 W
[45]. Két qua 1a phd ECD thuc nghiém ciia 2 (Hinh 3.26) cho thiy hiéu ung
Cotton duong & budc song 206 (+3,25) va 232 (+4,74) nm, diéu nay phu hop
v6i dit liéu ECD tinh toan cho dong phan 2R.,4S,5R.,6S,8R.9S,10R,12S (Hinh
3.26). Nhu vay, cAu trac cua 2 dugce xac dinh va duge dat tén 1a diosbulbiferin
B. Piém thi vi ¢ day 13 sy hinh thanh nhom hydroxy ¢ C-4 khi c6 mit cta
cau ndi y-lacton gitra C-2 va C-4 trong ciu tric ctia hop chat 2 hiém khi dugc
phat hién trong sd cac diterpenoid loai norclerodane dugc bao cdo cho dén
nay [49].

= Exp. ECD of 2
= =« Calcd. ECD of (2R4S5R6S8R9S10R12S)-2
=+ = Calcd. ECD of (2S4R5S6R8S9R10S12R)-2

CD (mdeg)

I I 1 | | | 1
200 220 240 260 280 300 320 340 360 380 400

Wavelength (nm)

Hinh 3.26: Pho ECD thyc nghiém va tinh toan ctia hop chat 2
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Bang 3.5: Dir liéu NMR cua cac hop chét 2

Position 2
ScP 31> (J in Hz) NOESY
1 29.8 Ha: 1.60
Hb: 1.22 (td, 2.0, 13.0)
2 63.4 4.04 (br s-like) 1, 3,5, 2-OH
3 38.0 Ha: 2.27 (br d, 14.0)
Hb: 1.63 (dd, 4.0, 14.0)
4 74.7 -
5 45.0 2.02 (dd, 4.0, 12.5) b-1, 2, 6, 20, 4-OH
6 74.1 4.76 (m) 5, 4-OH
7 23.9 Ha: 2.65 (dt, 4.0, 15.5)
Hyp: 2.12
8 44.6 2.45 (q, 3.5) 20
9 32.8 -
10 28.1 1.81 a-1, b-3, 12
11 39.0 Ha: 2.11
Hp: 1.83
12 69.4 5.39 (dd, 3.0, 12.5) 10
13 125.3 -
14 109.1 6.60(d, 1.0)
15 143.8 7.50 (t, 1.5)
16 140.1 7.61 (dd, 0.5, 1.5)
17 171.3 -
18 176.1 -
20 20.5 0.97 (5) b-1,5, 8
2-OAc - -
2-OH - 4.56 (d, 2.0) 2
4-OH - 5.89 (br s) b-3,5, 6
1' - -
2' - -
3' - -
4' - -
5' - -
6' - -

3 Puroc do trong DMSO-d6; ° 125 MHz; €500 MHz
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3.2.4.3. Két qua xdc dinh cdu triic héa hoc cdc hop chdt 3

Hinh 3.27: Cau tric hoa hoc va cac tuong tac HMBC (—) va COSY (—)
chinh cta hop chat 3

Hop chat 3 thu dugc ¢ dang bot vo dinh hinh mau tring. Cong thirc
phan tir ciia né duoge thiét 1ap 1a Co7H34013 (Hinh 3.27) dua trén clorua ion
cong 0 m/z 601.1682 [M+CI]" (tinh theo don vi C27H34ClO157,601.1693) trong
HRESIMS.

x104 | Scan (rt: 1.0051 min) DLB_DB06.d
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| 1 | -
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Hinh 3.28: Phé HRESITOF mass cta hop chat 3
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Phan tich chi tiét NMR 'H va 3C va pho HSQC cuia 3 (Hinh 3.29, Hinh
3.30, Hinh 3.31) chi ra rang day la mot diterpenoid norclerodane glucosit.
Thiy phan bang axit sau d6 1a phan tich RP HPLC cua Céac san pham
thiocarbamoyl-thiazolidine din dén viéc xac dinh D-glucose [50]. Céc tin
hiéu dién hinh cta vi tri anome cta don vi duong tai oy 5,42 (d, J = 8,0 Hz,
H-1") / 8¢ 96,3 (C-1), cung voi tin hiéu carbon cta bén oxymethines & 8¢
74,0, 78,0, 70,9 va 78,9, va mot oxymethylene & 6¢ 62.2, cho théy su cO mat
cta mot nhanh duong B-glucopyranosyl. Trong 21 tin hi€u carbon con lai ctia
phan aglycone 19-norclerodane diterpenoid c6 thé nhan biét dugc bén nguyén
tur cacbon cacbonyl ¢ ¢ 208,5 (C-6), 173,5 (C-17), 173,9 (C-18), va 172,6 (2-
OAC), hai oxymethin sp® ¢ §C 70,1 (C-2) va 72,4 (C-12), 4 sp® methines, 4
sp® metylenes, mot sp® cacbon khong sinh ra & 8C 35,7 (C-9), mot metyl goc
d 8C 20,8 (C-20), va bén nguyén tir cacbon sp? cua vong furan.
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Hinh 3.29: Phé *H NMR (CD5OD, 500 MHz) ctia hop chét 3
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Hinh 3.30: Pho *C NMR (CD;0D, 125 MHz) cua hop chat 3
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Hinh 3.31: Phé HSQC (CD3;0D, 500 MHz) cua hop chét 3
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Hinh 3.32: Phé HMBC (CD30D, 500 MHz) ciia hop chat 3
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Hinh 3.33: Phé COSY (CD;0OD, 500 MHz) cua hgp chit 3
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Hinh 3.35: Cac tuong tac NOESY chinh cta hop chat 3
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So sanh dir liéu 'H va 3C NMR cua 3 véi dit liéu cua diosbulbin K cho
thdy sy tuong dong, ngoai trir viée su bd sung mdt nhom acetyl [C 172.6 va
21.4 / 8H 2.06 (s)] ¢ 3 va su thay thé ctia mot metyl este trong diosbulbin K
bdi mot don vi glucose trong 3 [36]. Vi tri cua nhom acetyl & C-2 cua
aglycone dugc gan boi sy chuyén dich héa hoc vé phai truong thap cua C-2 &
8¢ 70.1 ciing nhu twong quan NOE cua 8y 2.06 v6i ca Hp-1 va H-2. Phan gbc
glucozo dugc gin vao C-18 cua aglycone théng qua lién két glycosidic bang
tuong quan HMBC dugc tir H-1’ dén C-18 (Hinh 3.32). Cau hinh twong d6i
ctia 3 dugc xac dinh boi thi nghiém NOESY (Hinh 3.34) so véi thi nghiém
ctia ddng phan 1ap thé C-8, diosbulbins K va L [36]. Su chuyén doi hop nhat
cua cac vong A va B 1a dugc suy ra bdi tuong quan NOE gitra H-5 / H3—20 va
giita H-10 / H-12, trong khi tuong tac NOE giita H-8 va H-20 1a dau hiéu cua
su hop nhat dang cis cua cac vong B va C (Hinh 3.35). Cau hinh tuyét ddi cua
3 x4c dinh bang phan tich quang phé ECD (Hinh 3.36) sir dung Gaussian 16
W (Hinh 3.36). Do d6, cdu triic ctia hop chat 3 duoc xac dinh véi tén goi
diosbulbiferinoside A.

20+ —— Exp. ECD of 3

15—'.“. -+ = Calcd. ECD of (2R4R5S8R9S10R12S)-3
\

10 & - =+ Calcd. ECD of (254S5R8S9R10512R)-3

CD (mdeg)

-20

I I 1 1 | | | | | 1
200 220 240 260 280 300 320 340 360 380 400

Wavelength (nm)

Hinh 3.36: Pho ECD thyc nghiém va tinh toan ciia hop chat 3
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Bang 3.6: Dir liéu NMR ciia cac hop chét 3

Vi tri 3
Scb 812 (J in Hz) NOESY
1 315  Ha 2.07
Hp: 1.60 (td, 2.0, 14.0)
2 701 5.2 (brt-like, 3.0) 1,3
3 322  Ha: 258 (dd, 2.0, 15.0)

Hp: 1.95 (ddd, 2.0, 7.0, 15.0)

4 384  3.48(m) 3,5
5 49.9 2.52 (dd, 7.5, 12.0) b-1, b-3, 4, 8, 20
6 208.5 -
7 38.0 Ha: 3.22 (dd, 1.0, 17.0)
Hp: 2.80 (dd, 7.5, 17.0)
8 49.8 2.99 20
9 35.7 -
10 335 2.99 12
11 40.3 Ha: 2.35 (dd, 4.0, 15.0)
Hp: 2.09
12 72.4 5.42 (dd, 3.5, 9.0) 10
13 126.5 -
14 109.6 6.58 (dd, 0.5, 1.5)
15 1451  7.54(d, 1.5)
16 1413  7.62(s)
17 173.5 -
18 173.9 -
20 208 1.31(9) b-1,5, 8
2-OAc 172.6
21.4 2.06 (s)
2-OH - -
4-OH - -
1 96.3 5.42 (d, 8.0)
2/ 740  3.36(d, 8.0,9.0)
3 78.0 3.41
4 70.9 3.40
5’ 789  3.39(m)
6’ 62.2 Ha: 3.84 (dd, 1.5, 12.0)

Hp: 3.73 (dd, 4.0, 12.0)

3 Puroc ghi trong CD30D; 125 MHz; €500 MHz
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Bang cach sir dung phan tich quang phd NMR va HRESIMS tuong tu,
cAu tric cua 4 hop chit con lai dd dugc xac dinh ciu trac va 1a nhirng chat da
biét (Hinh 3.37) bao gom: diosbulbiferin C (4) [51], 8-creiosbulbin G (5) [44],
diosbulbin D (6) [52], 15,16-epoxy-6a-O-acetyl-8b-hydroxy-19-nor-clero-13
(16), 14-diene-17,12;18,2-diolide (7) [53].

1:R1=AC,R2=H

2:Ry=H,R,=0OH f 0
5: R1 =H, R2 =H S
o)
- - 0
o\ o) OH
Y Z
/ OAc
o]
6 7

Hinh 3.37: Ciu trac hoa hoc cua cac hop chit 1-7

3.3. PANH GIA HOAT TINH SINH HOC CUA 07 HOP CHAT TACH
CHIET bUGC

3.3.1. Hoat tinh giy ddc té bio ung thw ciia cic hop chat

Tat ca cac hop chét phan 1ap duoc danh gia vé kha ning gy doc té bao
ctia chung trén ba dong té bao ung thu & ngudi, bao gdm MCF-7, HepG2, va
SK-Mel-2 bang cach sir dung SRB [41]. Két qua cho thay & nong d6 100 uM,
hop chat 6 chi gay doc yéu dbi véi dong té bao MCF-7, véi sb té bao chét 1a
46.77 %; hop chat 4 va 7 c¢6 doc tinh yéu trén dong té bao SK-Mel-2, véi sb té
bao chét lan luot 13 40.00% va 44.74 %. Cac hop chat con lai dugc coi nhu

khong c6 hoat tinh gy doc dang ké ddi véi cac dong té bao ung thu thir
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nghiém. Ellipticine chat ddi chimg dwong hoat dong 6n dinh trong thi nghiém
v6indng d6 2.0 pg/mL.

Bang 3.7: Két qua gay doc té bao ung thu cta cac hop chat 1-7

Hop chat Té bao chét (%)
HepG2 MCEF-7 SK-Mel-2

1 23.95 36.32 38.68

2 36.50 39.13 25.43

3 28.02 32.49 31.38

4 32.90 28.51 40.00

5 33.28 35.59 24.82

6 29.44 46.77 31.29

7 20.98 34.34 44.74
Ellipticine” 80.13 84.51 71.78

*Poi chitng dwong thir & néng do 2.0 pgimL

3.3.2. Hoat tinh khang viém ciia cac hop chat

Tac dung khang viém in vitro cta cic hop chét cling duoc danh gia
thong qua mé hinh e ché san sinh qué murc nitric oxit (NO) & té bao BV2
duoc kich thich boi LPS. Trude tién, dé loai trir kha niang tac dung trc ché NO
cia cac hop chit co thé bi anh hudng bdi doc tinh dbi véi té bao BV2,
phuong phap MTT duoc ap dung dé danh gia anh hudng cta cac hop chat doi
v6i sy séng sot cua té bao BV2. Két qua cho thay cac hop chit déu khong co
doc tinh dang ké cho té bao BV2 (Bang 3.8) ¢ nong do 80uM. Nhu viy, cac
hop chit dugc tiép tuc danh gia tac dung wc ché d6i voi su san sinh NO trong
té bao BV2 kich thich boi LPS & ndng d6 cao nhét 1én dén 80uM. Cac chat
sach ky hiéu 1-7 duoc pha trong DMSO véi ndng d6 thir nghiém 20; 40 va
80uM, dé thir nghiém hoat tinh e ché san sinh NO & té bao BV2 cells kich
thich boi LPS & nong d6 1 pg/mL va sir dung chat chuan 1a Butein. Két qua
cho théy, trong s6 cac hop chat dang 19-norclerodane diterpenoids dugc thir
nghiém, hop chat 1 thé hién tac dung trc ché san sinh NO tét nhét, véi gid tri
ICs0 13 14,8 + 0,7 pM. Hop chét 2—4, 6 va 7 trc ché san sinh NO ¢ muc trung
binh, vai gia tri ICsg trong khoang tir 30,3 + 3,6 dén 37,1 £ 1,9 uM. Hop chét
5 trc ché san sinh NO ¢ mirc yéu, véi gid tri ICso 13 54,0 £ 2,7 pM.
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Bang 3.8: Két qua trc ché san sinh nitric oxit ctia cac hop chat 1-7

Compound  1Cso values (UM)? Té bao song (%) & nong df thir
nghiém 80 uM

1 148 £ 0.7 94.55
2 354+18 92.12
3 37.1+£19 91.49
4 30.3+3.6 05.23
5 54.0 £ 2.7 04.88
6 31.3+1.6 95.54
7 32416 06.27
Buletin® 43+0.1

aTrung binh = SD (n = 3), ® Péi chitng dwong, ¢ khéng c6 hoat tinh

Nhu viy, tir mau 14 va day leo ctia D. bulbifera, da tach chiét va xac
dinh cAu tric hoa hoc cua 07 hop chét ty nhién. Trong do chat Diosbulbiferin
A (1) 12 hop chat m&i va n6 thé hién hoat tinh khang viém trc ché san sinh NO
t6t nhat.
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CHUONG 4. KET LUAN VA KIEN NGHI
KET LUAN

- D3 thu thap va dinh danh dugc mau nghién ciru la Dioscorea
bulbifera bang cac chi thi sinh hoc phan tir.

- Pi phan 1ap va xéc dinh ciu triic hoa hoc ctia 07 hop chat tir 14 va day
leo cua cay Dioscorea bulbifera, bao gdm: 03 hop chat mai 13 diosbulbiferin
A (1), diosbulbiferin B (2), diosbulbiferinoside A (3) va 04 hop chét da biét:
diosbulbiferin C (4), 8-epidiosbulbin G (5), diosbulbin D (6), 15,16-epoxy-
6 a-O-acetyl-8b-hydroxy-19-nor-clero-13(16),  14-diene-17,12;18,2-diolide
(7).

- bi danh gia duoc tac dung giy doc té bao trén 03 dong té bao ung thu
ngudi thir nghiém, bao gdm HepG2, MCF-7, va SK-Mel-2 cho cic hop chat
phan 1ap dugc.

- b3 danh gia tac dung khang viém trén mo hinh tc ché san sinh NO &
té bao BV2 kich thich boi LPS. Két qua cho thdy 07 hop chat thé hién hoat
tinh rc ché san sinh NO, véi gia tri ICso trong khoang 14.8-54.0 uM. Trong
d6 chat méi diosbulbiferin A 1a chat c6 hoat tinh tot nhat.

KIEN NGHI
Can tiép tuc nghién ctru sau hon tac dung khang viém in vitro cua hop

chat diosbulbiferin A d6i véi cac dich phan tir khic ciia qua trinh viém.
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including three new norclerodane diterpenoids, diosbulbiferins A (1) and B (2) and diosbulbiferinoside A (3),
and one new natural congener, diosbulbiferin C (4), along with one new tetrahydrophenanthrene, diosbulbinone
(8). Their structures were elucidated by comprehensive analyses of spectroscopic methods, including NMR and
mass spectra. The absolute configurations of compounds 1-3 and 8 were deduced by time-dependent density
functional theory (TD-DFT) electronic circular dichroism (ECD) spectroscopic analyses. In addition, cytotoxic

effects against MCF-7, HepG2, and SK-Mel-2 cancer cells and in vitro anti-inflammatory effects of the isolated
compounds in LPS-stimulated BV2 microglial cells were also reported.

1. Introduction

Dioscorea bulbifera L. (Dioscoreaceae family) is a perennial creeper,
with a smooth and round stem and a large tuberous rhizome. Its leaves
are solitary, staggered, heart-shaped, with egg or spherical-shaped small
tubers at the axillaries. It is distributed in the Asian countries, such as
India, Myanmar, China, Japan, North Korea, Cambodia, and Vietnam, as
well as in Australia and Africa [1]. The aerial bulbils of the plant can be
used as food after hard boiling. In the Vietnamese traditional medicine,
the plant has been used to treat goiter, tuberculosis lymphadenitis,
stomach and intestinal ulcers, hemoptysis, vomiting blood, and nose-
bleed. The bulbils have also been used to treat pertussis, headaches, and
cancer or externally used to treat boils, snake bites, rabies bites [1]. The
rhizomes and bulbils of the plant have been reported to have a wide
range of pharmacological effects, including analgesic and anti-
inflammatory [2], anti-hyperglycemic and anti-dyslipidemic [3], anti-
microbial [4], and anti-tumor activities [5]. Besides, the methanol
extract of the D. bulbifera leaves has been shown to possess cytotoxic and
antioxidant activities [6]. Although the clerodane diterpenoids, pheno-
lics, steroidal saponins, and sapogenins have been well demonstrated as
the major constituents of D. bulbifera rhizomes and bulbils [7-10], little

* Corresponding authors.

is known about the chemical composition of the leaves and stems of this
medicinal plant. In our ongoing search for bioactive phytochemicals
from Dioscorea species [11], we report herein the isolation and structural
elucidation of 10 secondary metabolites, including four new compounds
(1-3 and 8) and one new natural product (4). In addition, cytotoxic and
in vitro anti-inflammatory effects of the isolated compounds were also
evaluated.

2. Experimental
2.1. Plant material

The leaves and stems of Dioscorea bulbifera were collected in Me Linh,
Vinh Phuc province, Vietnam during November 2018. The plant sample
was identified by Dr. Nguyen The Cuong, Institute of Ecology and Bio-

logical Resources, VAST. A voucher specimen (NCHG.DB.11-2018) was
deposited at the Institute of Genome Research, VAST.

2.2. Extraction and isolation

The dried and powdered leaves and stems of D. bulbifera (2.0 kg)
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Table 1
The NMR data of compounds 1.
Position  §¢*" 8y (JinHz)  8¢™° 5y (J in Hz) NOESY
1 26.8 1.79 28.2 H,: 1.95
1.36 (td, 2.5, Hy: 1.45 (brt, 13.8)
14.5)
2 68.5 4.97 (br s- 69.9 5.13 (br t-like, 1.8) 1, 3, OAc
like)
3 25.2 2.18 (brd, 26.4 H,: 2.47 (br d, 15.6)
15.5) Hy: 1.92 (ddd, 3.6,
1.85 7.8, 15.6)
4 39.8 2.94 (t, 6.0) 41.5 2.94 (t,7.2) 5,6
5 37.0 2.38 (m) 38.8 2.48 b-1, 4, 6,
20
6 75.6 4.50 (q, 4.0) 77.2 4.58 (q, 3.6) 4,5
7 24.2 2.65 (dt, 4.0, 25.4 H,: 2.90 (dt, 3.6,
15.5) 15.6)
2.16 Hy: 2.28 (dt, 6.0,
15.6)
8 44.9 2.50 46.6 2.52 20
32.7 - 34.0
10 29.1 1.80 30.5 2.01 12
38.7 2.10 (dd, 3.0, 40.6 H,: 2.25 (dd, 3.0,
14.5) 15.0)
1.89 Hy: 1.89 (br d, 15.0)
12 69.4 5.35 (dd, 3.0, 71.5 5.45 (dd, 2.4, 12.6) 10
12.5)
13 125.0 - 125.6
14 108.9 6.61 (d, 1.0) 109.0 6.49 (s)
15 143.9 7.67 (t, 1.5) 144.7 7.48 (d, 1.2)
16 140.3 7.75 (s) 140.7 7.55 (s)
17 171.4 - 173.8
18 177.4 - 179.2
20 20.4 0.98 (s) 21.2 1.11 (s) b-1,5,8
2-OAc 169.6 171.8
21.0 1.92 (s) 21.4 2.03 (s) 2

Overlapped signals are shown without multiplicity.
All the assignments were done by HSQC, HMBC, and COSY spectra.
2 Recorded in DMSO-dg.
b 125 MHz.
¢ 500 MHz.
4 In CD,0D.
¢ 150 MHz.
f 600 MHz.

were extracted with MeOH by maceration at the room temperature. The
MeOH extract was concentrated to a residue (190 g) which was then
suspended in HpO and partitioned successively with n-hexane and
CH5Cl, to afford n-hexane, CH,Cly, and water soluble extracts. The
CH,Cl, extract was evaporated and then subjected to a fractionation
over silica gel, eluted with decreasing rates of n-hexane (100-10%) in
acetone and finally washed with MeOH to yield five fractions (D1-D10).
D1 was chromatographed over Sephadex LH-20, eluting with MeOH-
H,0 (1:1, v/v) and further purified by reversed-phase (RP) C;g column
chromatography (CC), using MeOH-H20 (1:2, v/v) as eluent to provide 8
(1.9 mg). D2 was chromatographed over RP Cjg resin, eluting with
MeOH-H,0 (1:2, v/v) to give three subfractions (D2.1-D2.3). D2.1 was
further purified by silica gel CC, using CH3Cl,-MeOH (35:1, v/v) as
eluent to give 6 (21 mg). D2.2 was subjected to purification using silica
gel CC and CHyCly-acetone (20:1, v/v) as a mobile phase to release 7
(2.3 mg). D4 was introduced to fractionation over RP Cjg resin, using a
gradient elution of MeOH (50-100%) in H»O to afford five subfractions
(D4.1-D4.5). D4.2 was then separated by silica gel CC, eluting with n-
hexane-EtOAc (1:3, v/v) to give 4 (2.5 mg). D4.5 was purified using
silica gel CC and CH2Cl,-MeOH (30:1, v/v) to provide 1 (3.5 mg). The
water soluble extract was separated by Diaion HP-20 CC, using gradient
elution of MeOH in H30 to provide three fractions (W1-W3). W3 was
separated by RP Cyg CC, eluting with increasing ratio of MeOH in H,O
(1:1 to 5:1, v/v) and eventually washed with MeOH to give five sub-
fractions (W3.1-W3.5). W3.1 was separated by silica gel CC, eluting
with CH,Cly-MeOH (11:1, v/v) and subsequently purified by Sephadex

Table 2
The NMR data of compounds 2 and 3.
Position 2 3
8P Sy (Jin  NOESY 5c>¢ 8o (Jin NOESY
Hz) Hz)
1 29.8 Ha: 1.60 31.5 H,: 2.07
Hy: 1.22 Hy: 1.60
(td, 2.0, (td, 2.0,
13.0) 14.0)
2 63.4 4.04 (br 1, 3,5, 2- 70.1 5.12 (br t- 1,3
s-like) OH like, 3.0)
3 38.0 Ha: 2.27 32.2 H,: 2.58
(br d, (dd, 2.0,
14.0) 15.0)
Hp: 1.63 Hp: 1.95
(dd, 4.0, (ddd, 2.0,
14.0) 7.0, 15.0)
4 74.7 - 38.4 3.48 (m) 3,5
5 45.0 2.02 (dd, b-1, 2, 6, 49.9 2.52 (dd, b-1, b-3,
4.0, 12.5) 20, 4-OH 7.5,12.0) 4,8,20
6 74.1 4.76 (m) 5, 4-OH 208.5 -
7 23.9 H,: 2.65 38.0 H,: 3.22
(dt, 4.0, (dd, 1.0,
15.5) 17.0)
Hy: 2.12 Hy: 2.80
(dd, 7.5,
17.0)
8 44.6 2.45 (q, 20 49.8 2.99 20
3.5)
32.8 - 35.7 -
10 28.1 1.81 a-1, b-3, 33.5 2.99 12
12
11 39.0 H,: 2.11 40.3 H,: 2.35
H: 1.83 (dd, 4.0,
15.0)
Hy: 2.09
12 69.4 5.39 (dd, 10 72.4 5.42 (dd, 10
3.0, 12.5) 3.5,9.0)
13 125.3 - 126.5 -
14 109.1 6.60(d, 109.6 6.58 (dd,
1.0) 0.5, 1.5)
15 143.8 7.50 (t, 145.1 7.54 (d,
1.5) 1.5)
16 140.1 7.61 (dd, 141.3 7.62 (s)
0.5, 1.5)
17 171.3 - 173.5 -
18 176.1 - 173.9 -
20 20.5 0.97 (s) b-1,5, 8 20.8 1.31 (s) b-1,5, 8
2-OAc - - 172.6
21.4 2.06 (s)
2-OH - 4.56 (d, 2 - -
2.0)
4-OH - 5.89 (br b-3,5, 6 - -
s)
1’ - - 96.3 5.42 (d,
8.0)
2 - - 74.0 3.36 (d,
8.0, 9.0)
3 - - 78.0 3.41
4 - - 70.9 3.40
5 - - 78.9 3.39 (m)
6’ - - 62.2  H, 3.84
(dd, 1.5,
12.0)
Hy: 3.73
(dd, 4.0,
12.0)

Overlapped signals are shown without multiplicity;
All the assignments were done by HSQC, HMBC, and COSY spectra.
@ Recorded in DMSO-ds.
b 125 MHz.
¢ 500 MHz.
4 In CD;0D.
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Table 3
The NMR data for compound 8.
Position 5" 8y (mult., J in Hz) NOESY
1 72.5 4.90 (d, 6.0) b-3, 10
2 81.8 3.83 (m) a-3
3 43.6 H,: 3.29 (dd, 4.0, 17.5)
Hp: 2.79 (dd, 8.0, 17.5)
4 200.3 -
4a 125.7 -
4b 127.5 -
5 106.8 8.98 (s) 6-OCH3
6 152.7 -
7 148.3 -
8 111.3 7.19 (s) 9
8a 131.8 -
9 134.5 7.93 (d, 8.5)
10 125.0 7.61 (d, 8.5) 1
10a 144.1 -
2-OCH3 57.5 3.50 (s) b-3
6-OCH3 56.2 4.03 (s) 5
@ Recorded in CD30D.
b 125 MHz.
¢ 500MHz.

LH-20 CC, using MeOH-H0 (1:1, v/v) to release 10 (2 mg). W3.2 was
separated by RP C;g CC, eluting with MeOH-H,0 (1:1, v/v) and further
purified by silica gel CC, eluting with CH,Cly-acetone (5:1, v/v) to afford
5 (2.5 mg). Similarly, compound 2 (2.1 mg) was isolated from W3.3 by
silica gel CC, using CH,Cly-acetone (5:1, v/v) as the mobile phase. W3.4
was separated over RP C;g resin, eluting with MeOH-H,0 (1:1, v/v) to
give four subfractions (W3.4.1-W3.4.4). W3.4.2 was separated by silica
gel CC using CHyClo-MeOH-H30 (5,1:0.1, v/v/v) as eluent and then
purified using RP C;g CC and MeOH-H30 (1,3, v/v) as the mobile phase
to release 9 (8 mg). W3.4.3 was passed through Sephadex LH-20, eluting
with MeOH-H0 (1,1, v/v) and further purified by RP C;g CC, using
acetone-H50 (1,3.5, v/v) as eluent to provide 3 (3.0 mg).

Diosbulbiferin A (1): white, amorphous powder; [0:]12)5 = +55 (¢ =
0.1, DMSO); UV (MeOH) Amax (log €) 220 (3.00), 208 (4.02) nm; IR
(neat, cmfl) Vmax 2921, 2850, 1771, 1730, 1570, 1370, 1258, 1149,
1055, 1018, 874, 750, 603; ECD (MeOH) Apayx (A€): 223 (—5.99) nm;
HRESIMS: m/z 423.1207 [M + CI]~ (calcd for C21H240,Cl ™, 423.1216);
'H (DMSO-ds, 500 MHz and CDsOD, 600 MHz) and '3C NMR data
(DMSO-dg, 125 MHz and CD30D, 150 MHz): see Table 1.

Diosbulbiferin B (2): white, amorphous powder; [0:]12)5 = 466 (c =
0.1, DMSO); UV (MeOH) Amax (log €) 221 (3.07), 208 (3.97) nm; IR
(neat, cmfl) Umax 3406, 3279, 2919, 2851, 1791, 1717, 1502, 1467,
1383, 1310, 1271, 1177, 1151, 1027, 874, 792, 602; ECD (MeOH) Amax
(Aée): 206 (+3.25), 232 (+4.74) nm; HRESIMS: m/z 397.1056 [M + CI]~
(caled for C1oH200,Cl™, 397.1054); 'H (DMSO-ds, 500 MHz) and '°C
NMR data (DMSO-dg, 125 MHz): see Table 2.

Diosbulbiferinoside A (3): white, amorphous powder; [0(]1235 = 423
(c = 0.1, MeOH); UV (MeOH) Apax (log €) 221 (3.33), 208 (4.20) nm; IR
(neat, cmfl) Vmax 3371, 2918, 2851, 1783, 1731, 1593, 1466, 1375,
1248, 1195, 1063, 1023, 876, 790, 603; ECD (MeOH) Apax (Ag): 231
(—3.90), 283 (+1.38) nm; HRESIMS: m/z 601.1682 [M + Cl]~ (calcd for
Cy7H34015C1, 601.1693); 'H (DMSO-ds, 500 MHz) and '3C NMR data
(DMSO-dg, 125 MHz): see Table 2.

Diosbulbiferin C (4): white, amorphous powder; [05]12;5 = —-68 (c =
0.1, MeOH); UV (MeOH) Amax (log &) 219 (3.55), 208 (4.25) nm; IR
(neat, cm_l) Umax 3445, 2918, 2851, 1766, 1716, 1504, 1467, 1299,
1207, 1150, 1022, 979, 875, 735, 603; HRESIMS: m/z 379.0951 [M +
Cl]™ (caled for CigH2006Cl™, 379.0954); 'H NMR data (CDCls, 500
MHz): 6y 3.19 (m, H-4), 2.53 (m, H-5), 4.68 (q, J = 4.5 Hz, H-6), 2.44
(dd, J =4.0, 6.5 Hz, H-8), 1.95 (td, J = 3.5, 13.5 Hz, H-10), 5.37 (dd, J =
3.0, 12.5 Hz, H-12), 6.41 (dd, J = 0.5, 1.0 Hz, H-14), 7.41 (t, J = 1.5 Hz,
H-15), 7.47 (d, J = 0.5 Hz, H-16), 1.12 (s, H3-20). 13C NMR data (CDCl3,
125 MHz): 39.1 (C-1), 206.2 (C-2), 36.6 (C-3), 40.8 (C-4), 37.7 (C-5),
75.0 (C-6), 24.4 (C-7), 45.2 (C-8), 33.7 (C-9), 33.8 (C-10), 39.9 (C-11),
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69.9 (C-12), 124.4 (C-13), 108.3 (C-14), 143.8 (C-15), 139.8 (C-16),
170.1 (C-17), 176.4 (C-18), 21.2 (C-20).

Diosbulbinone (8): white, amorphous powder; [oz]%5 =-33(c=0.1,
MeOH); UV (MeOH) Apax (log €) 352 (3.84), 246 (4.32), 225 (4.58) nm;
IR (neat, cm_l) Umax 3301, 2918, 2850, 1735, 1661, 1516, 1487, 1446,
1269, 1106, 874, 795; ECD (MeOH) Amax (A€): 212 (—1.21), 229
(+1.85), 262 (—0.36), 320 (+0.25), 371 (—0.54) nm; HRESIMS: m/z
289.1078 [M + HI* (caled for Cy¢Hy702, 289.1071); 'H (CD3OD, 500
MHz) and '3C NMR data (CDsOD, 125 MHz), see Table 3.

2.3. Cytotoxic assay

Cytotoxicity of the compounds toward three human cancer cell lines,
including MCF-7, HepG2, and SK-Mel-2 were evaluated using SRB assay
[12] (see Supplementary material).

2.4. Anti-inflammatory assay

In vitro anti-inflammatory effects of the isolated compounds were
examined through inhibition of NO overproduction in LPS-stimulated
BV2 cells using the Griess assay [13] (see Supplementary material).

3. Results and discussion

Compound 1 was given as a white, amorphous powder. Its molecular
formula was established as C21H2407 by the chloride adduct ion at m/z
423.1207 present in the negative HRESIMS, implying 10 degrees of
unsaturation. In the 'H NMR spectrum (in DMSO-dg), signals for three
olefinic protons at &y 6.61 (d, J = 1.0 Hz, H-14), 7.67 (t, J = 1.5 Hz, H-
15), and 7.75 (s, H-16) were observed, suggesting the presence of a
p-substituted furan ring. The 'H NMR spectrum additionally showed
signals for three oxymethine groups at 8y 4.97 (br s-like, H-2), 4.50 (q, J
= 4.0 Hz, H-6), and 5.35 (dd, J = 3.0, 12.5 Hz, H-12) and an angular
methyl at & 0.98 (s, H3-20). Analysis of the 13C NMR and HSQC spectra
(in DMSO-dg) revealed 21 signals, including three carbonyl carbons at §¢
171.4 (C-17), 177.4 (C-18), and 169.6 (2-OAc), four sp2 carbons of the
p-substituted furan ring, three oxymethines, four methylenes, and one
methyl carbon. This spectroscopic data suggested that 1 has the
norclerodane-type diterpenoid skeleton, one of the major constituents of
this medicinal plant [7,10,14]. Accordingly, comparison of the 'H and
13C NMR data with those of the previously reported 19-norclerodane
diterpenoid, 8-epidioscbulbin G resulted in the close similarity, except
for the additionally presence of signals for an acetyl group [5¢ 169.6 and
8¢ 21.0/ 8y 1.92 (s)] in 1 [15]. This was confirmed by the deshielded
chemical shift of C-2 at 8¢ 68.5 and an NOE correlation between 5y 1.92
and 4.97 (H-2) (Table 1). The relative configuration of 1 was deduced by
an analysis of the NOESY spectrum (Fig. 2) as well as comparison with
that of 8-epidioscbulbin G [15]. In the NOESY spectrum acquired in
CD30D, a proton signal at 8y 5.13 (H-2) exhibited interactions with 8y
1.95 (H,-1), 1.45 (Hp-1), 2.47 (H,-3), and 1.92 (Hy-3) but not with 5y
2.01 (H-10a), suggesting that H-2 is p-oriented. In addition, the small
vicinal coupling constants (3J = 1.8-3.6 Hz) between H-2/Ho-1 and
between H-2/H,-3 were consistent with equatorial-equatorial and
equatorial-axial relationships between H-2 and Hp-1/H2-3, supporting
the p-equatorial position of H-2. This assignment was also in a good
agreement with those of the norclerodane congeners reported previ-
ously from D. bulbifera [7,10]. An NOE cross peak observed between H-
5/H3-20 revealed that these protons are located on the same side of the
molecule and the ring A is trans-fused to ring B. This was consistent with
the biosynthetic pathway of the norclearodane diterpenoids previously
isolated from D. bulbifera [7,10,14]. In addition, NOE correlations be-
tween H-5/H-4/H-6 and between H3-20/H-8 were also observed, sug-
gesting that these protons are f-oriented and the §-lactone (ring C) is cis-
fused to ring B. On the other hand, an NOE correlation between H-10
and H-12 suggested that both protons are oriented toward the a face of
the molecule. Finally, the absolute configuration of 1 was determined by
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Fig. 1. Chemical structures of compounds 1-10.
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Fig. 2. Selected COSY, HMBC, and NOESY correlations of 1-3 and 8.

comparison of experimental and calculated ECD spectroscopic data
using Gaussian program [16]. Conformational search for the given
structure was initially implemented using MMFF force field (Spartan’18
program), then optimization of the selected conformers were conducted
using b3lyp/6-311 g(d,p) basic set and the conductor-like polarizable
continuum model (CPCM) in MeOH [17]. ECD spectroscopic calculation
for the conformers were next carried out using TDDFT by Gaussian 16 W
[16]. Finally, the computed ECD spectra were simulated using SpecDis

1.71 program [18,19]. As depicted in Fig. 3, the calculated ECD spec-
trum for the 2R,4R,5S,6S,8R,9S,10R,12S-isomer of 1 was shown to have
an excellent fit with that of the experimental ECD evidence, whereas its
enantiomer exhibited the mirrored calculated ECD spectrum, leading to
an assignment of the gross structure of 1 (Fig. 1). On the basis of the
aforementioned analysis, 1 was identified as a new compound, namely
diosbulbiferin A.

Compound 2 was isolated as a white, amorphous powder and its
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Fig. 3. Experimental and calculated ECD spectra for 1-3 and 8.

molecular formula, C;9H2207 was established by the negative HRESIMS:
m/z 397.1056 [M + Cl]~ (calcd for C19H2207Cl ™, 397.1054). Analysis of
the 'H and 13C NMR, as well as HSQC spectra revealed that this is also a
norclerodane diterpenoid (Table 2). Accordingly, its 'H and 3C NMR
data were found to be in a close proximity with those of 1, except for the
missing signals of the acetyl group at C-2 in 2 and a replacement of a
methine group in 1 by a non-protonated carbon bearing oxygen [8¢ 74.7
(C-4)] in 2. This was in a good agreement with the difference in mo-
lecular formula between both compounds, where 2 has less two carbons
and two protons than that of 1. The location of the hydroxy group at C-2
of 2 was clearly recognized by the upfield shift of the oxymethine carbon
signal at 8y 63.4 (C-2) [vs. 68.5 (C-2) in 1] and HMBC correlations from
8y 4.56 (2-OH) to C-1, C-2, and C-3 (Fig. 2). Furthermore, the attach-
ment of a hydroxy group at C-4 of 2 was confirmed by HMBC cross-peaks
from both Ho—3 and H-5 to C-4 as well as an NOESY correlation between
8u 5.89 (4-OH) and &y 1.63 (Hp-3). As shown in Table 2, the small
coupling between Hy-1/H-2 (J = 2.0 Hz) and between Hy-3/H-2 (J = 4.0
Hz), along with the peak shape “br s-like” of H-2, implied that H-2 has
equatorial-equatorial and equatorial-axial interactions with Ho—1/Ho-3.
Furthermore, NOE correlations observed from H-2 to Ho—1, Hy-3, and H-
5p, together with the lack of an NOE interaction between H-2 and H-10a
(Table 2), revealed that H-2 possesses a f-equatorial position [7,10].
NOE interactions between H-5/H-6, H-5/H3-20, H-6/4-OH, and be-
tween H3-20/H-8 revealed that these protons are located on the same
spatial side of the molecule (Fig. 2). In addition, H-10 was shown to have
an NOE interaction with H-12, indicating that both protons are a-ori-
ented. On the basis of the spectroscopic analyses, the relative configu-
ration of 2 was suggested to be similar with that of 1. The absolute
configuration of 2 was subsequently clarified by ECD spectroscopic
analysis by TDDFT-Gaussian 16 W program using mpwlpw91/6-311 g
(d,p) basic set [16]. As the result, the experimental ECD spectrum of 2
showed positive Cotton effects at 206 (+3.25) and 232 (+4.74) nm,
which were in a good agreement with the computed ECD data for the
(2R,4S,5R,6S,8R,95,10R,12S) stereoisomer (Fig. 3). Thus, the gross
structure of 2 was elucidated as shown in Fig. 1, named diosbulbiferin B.

It is noted that the formation of the hydroxy group at C-4 in the presence
of the y-lactone bridge between C-2 and C-4 in the structure of 2 is rarely
found among the norclerodane-type diterpenoids reported so far [20].
Compound 3 was obtained as a white, amorphous powder. Its mo-
lecular formula was established as CoyH34013 based on the chloride
adduct ion at m/z 601.1682 [M + Cl]™ (caled for Cy7H34ClO13,
601.1693) in the HRESIMS. Detailed analysis of the 'H and *C NMR and
HSQC spectra of 3 indicated that this is a norclerodane diterpenoid
glycoside. Acid hydrolysis followed by RP HPLC analysis of the
thiocarbamoyl-thiazolidine products resulted in the identification of p-
glucose [21]. The typical signals for the anomeric position at &y 5.42 (d,
J = 8.0 Hz, H-1')/ §¢ 96.3 (C-1), along with carbon signals of four
oxymethines at 8¢ 74.0, 78.0, 70.9, and 78.9, and one oxymethylene at
8¢ 62.2, revealed that 3 contained a f-glucopyranosyl moiety. The
remaining 21 carbon signals of the 19-norclerodane diterpenoid,
including four carbonyl carbons at §¢ 208.5 (C-6), 173.5 (C-17), 173.9
(C-18), and 172.6 (2-OAc), two sp3 oxymethines at 8¢ 70.1 (C-2) and
72.4 (C-12), four sp3 methines, four sp3 methylenes, one sp3 non-
protonated carbon at §¢ 35.7 (C-9), one angular methyl at 8¢ 20.8 (C-
20), and four sp? carbons of the furan ring were also recognized. Com-
parison of the 'H and '3C NMR data of 3 with those of diosbulbin K
resulted in the close resemblance, except for the addition of an acetyl
group [8¢ 172.6 and 21.4/ 8y 2.06 (s)] in 3 and the replacement of a
methyl ester in diosbulbin K by a glucose unit in 3 [7]. The location of
the acetyl group at C-2 of the aglycone was assigned by the downfield
chemical shift of C-2 at 8¢ 70.1 as well as NOE correlations of &y 2.06
with both Hp-1 and H-2. The glucose moiety was attached to C-18 of the
aglycone via a glycosidic linkage by an HMBC correlation observed from
H-1' to C-18 (Fig. 2). The relative configuration of 3 was determined by
the NOESY experiment in comparison with those of C-8 stereoisomers,
diosbulbins K and L [7]. The trans-fusion of the rings A and B was
deduced by NOE correlations between H-5/H3-20 and between H-10/H-
12, whereas an NOE interaction between H-8 and H-20 was indicative of
the cis-fusion of rings B and C (Fig. 2). Similarly as in case of 1 and 2, the
p-equatorial position of H-2 of 3 was deduced by the small 3J1,2 and 3J3,2
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coupling constants (J = 2.0 Hz), along with NOE correlations between
H-2/H5-1 and between H-2/H,-3 and the absence of an NOE interaction
between H-2 and H-10a (Table 2). Finally, the absolute configuration of
3 was clarified by ECD spectroscopic analysis using b3lyp/6-311 g(d,p)
basic set, Gaussian 16 W. As shown in Fig. 3, the calculated ECD curves
for the 2R,4R,5S,8R,9S,10R,12S-isomer showed a good fit with the
experimental ECD spectrum, while the reversed curves were observed
for the enantiomer, therefore confirming the stereochemistry of 3 as
depicted in Fig. 1. Consequently, the new structure of 3 was concluded
as shown, namely diosbulbiferinoside A.

Compound 8 was obtained as a colorless gum. Its HRESIMS exhibited
a quasi-molecular ion [M + H]" at m/z 289.1078 [M + H]" (caled for
C16H1702, 289.1071), corresponding with the molecular formula of
C16H1605, with nine indexes of hydrogen deficiency. The 'H NMR
spectrum contained signals for two ortho-coupling aromatic protons at
8y 7.93 and 7.61 (each, d, J = 8.5 Hz, H-9 and H-10) and two aromatic
protons with para-coupling relationship at 8y 8.98 and 7.19 (each s, H-5
and H-8), suggesting that 8 possesses one 1,2,3,4-tetrasubstituted and
one 1,2,4,5- tetrasubstituted aromatic ring, respectively. In addition,
signals for two oxygenated protons at &y 4.90 (d, J = 6.0 Hz, H-1) and
3.83 (m, H-2) and two methoxy groups at &y 3.50 (s, 2-OCH3s) and 4.03
(s, 6-OCH3) were also observed in the 'H NMR spectrum. Analysis of 13C
NMR and HSQC spectra pointed out the presence of 11 sp? carbons
[including one carbonyl carbon at 8¢ 200.3 (C-4), four aromatic
methines, and six aromatic non-protonated carbons] and five sp> car-
bons of which two oxymethines at §¢ 72.5 (C-3) and 81.8 (C-4), one
methylene at 5¢ 43.6 (C-3) and two methoxy groups were recognized
(Table 3). This spectroscopic evidence suggested that 8 belongs to the
1,4-phenanthraquinone family which has been reported in several Dio-
scorea species [22,23]. Comparative analysis of the 'H and 3C NMR
spectroscopic data of 8 with those of the reported 1,4-phenanthraqui-
none derivative, dioscoreanone revealed that both structures are
closely related, except for the replacement of the carbonyl carbon (C-1)
in dioscoreanone by one oxygenated methine carbon at §¢ 72.5 in 8,
suggesting that 8 is a tetrahydrophenanthrene. This feature was
confirmed by a COSY correlation between H-2 and H-1 and HMBC cross-
peaks from H-2, Hy-3, and H-10 to C-1 (Fig. 2). Furthermore, the loca-
tion of two methoxy groups at C-2 and C-6 were approved by HMBC
correlations from 8y 3.50 to C-2 and from &y 4.03 to C-6, respectively.
The relative large coupling value between H-1 and H-2 (J = 6.0 Hz)
suggested that both protons have an axial-axial trans relationship [24],
which was further supported by NOESY correlations between H-1 and
Hp-3 and between H-2 and H,-3. In addition, the proton signal of Hy-3
showed an NOE correlation with 2-OCHj3, suggesting that Hy-3, 2-OCHg,
and H-1 are cofacial. The stereochemistry of 8 was then confirmed by
TD-DFT ECD spectroscopic analysis using b3lyp/6-311++g(d,p) basic
set, Gaussian 16 W [16]. As shown in Fig. 3, the calculated ECD spec-
trum for the (1R,2R)-steroisomer of 8 was in a good agreement with that
of the experimental ECD evidence, while calculated ECD spectrum for
the (1S,2S)-isomer showed the mirrored image. Thus, the gross structure
of 8 was established as (1R,2R)-1,7-dihydroxy-2,6-dimethoxy-2,3-
dihydrophenanthren-4(1H)-one, named diosbulbinone.

By using the similar NMR and HRESIMS spectroscopic analysis, the
structure of 4 was established as shown in Fig. 1. Since the structure was
reported previously as an unnamed synthetic product [25], 4 was
therefore considered as a new natural compound, named diosbulbiferin
C.

The remaining compounds were identified as 8-epidiosbulbin G (5)
[15], diosbulbin D (6) [26], 15,16-epoxy-6a-O-acetyl-8b-hydroxy-19-
nor-clero-13(16),14-diene-17,12;18,2-diolide (7) [27], corchoionoside
C (9) [28], and (Z)-3-hexenyl-1-O-$-D-glucopyranoside (10) [29] by
comparative analysis of their NMR data with those reported in the
literature.

All of the isolated compounds were evaluated for their cytotoxic
activity against three human cancer cell lines, including MCF-7, HepG2,
and SK-Mel-2 using SRB assay [12]. However, none of the compounds
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Table 4
Nitric oxide inhibitory effects of 1-10 in LPS-stimulated
BV2 cells.
Compound ICsg values (uM)”
1 14.8 + 0.7
2 354 +1.8
3 371 +1.9
4 30.3+ 3.6
5 54.0 + 2.7
6 31.3+1.6
7 324+1.6
8 27.2+1.4
9 239+1.2
10 >80°
Buletin” 4.3+0.1

@ Mean + SD (n = 3).
b positive control
¢ Inactive.

exhibited significant cytotoxicity at the tested concentration up to 100
puM.

The in vitro anti-inflammatory effects of the compounds were also
examined through inhibition of the nitric oxide (NO) overproduction in
LPS-stimulated BV2 cells. As the result, among the tested 19-norclero-
dane diterpenoids, 1 was shown to have the best NO inhibitory effect,
with an ICsg value of 14.8 + 0.7 pM (Table 4); 2-4, 6 and 7 suppressed
the NO overproduction in the similar fashion, with ICsy values ranging
from 30.3 + 3.6 to 37.1 + 1.9 uM, whereas 5 exhibited a weak effect,
with an ICsg value of 54.0 + 2.7 pM. Besides, the tetrahydrophenan-
threne (8) and the megastigmane (9) inhibited NO overproduction, with
ICsp values of 27.2 + 1.4 and 23.9 + 1.2 pM, respectively, while 10 was
inactive (ICsp > 80 pM).

4. Conclusion

In conclusion, our phytochemical study on the leaves and stems of
D. bulbifera led to isolation and identification of 10 compounds,
including three new norclerodane diterpenoids (1-3) and one new
natural congener (4), along with one new tetrahydrophenanthrene (8).
All of the isolated compounds, except 10, showed NO inhibitory effects
in LPS-stimulated BV2 cells, with ICs( values ranging from 14.8 to 54.0
pM. However, all of the compounds were noncytotoxic toward MCF-7,
HepG2, and SK-Mel-2 carcinoma cells. Our results contribute to unrav-
elling the chemical constituents of the leaves and stems of D. bulbifera
and provide a scientific base for further studies on mechanisms of action
for 19-norclerodane diterpenoids and tetrahydrophenanthrenes with
respect to the anti-neuroinflammatory activity.
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VIEN HAN LAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN Doc 14ap - T do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

$6: 399 /QD-HVKHCN Ha Noi, ngay 25 thdng 04 ndm 2023

QUYET PINH
Vé viée thanh 14p H6i dong danh gia luin vin thac si

GIAMPOC
HOQC VIEN KHOA HQC VA CONG NGHE

Can cit Quyét dinh s6 303/0D-VHL ngay 01/03/2023 ciia Chil tich Vién Han
lém Khoa hoc va Cong nghé Viét Nam vé viéc ban hanh Quy ché té chitc va hoat djng
cua Hoc vién Khoa hoc va Cong nghé;

Can cir Thong tw s6 15/2014/TT-BGDBT ngay 15/5/2014 ciia B trudng Bo
Gido duc va Pao tao ban hanh Quy ché dao tao trinh dg thac st

Cen et Quyét dinh s6 775/0B-HVKHCN ngay 21/11/2016 cia Gidm déc Hoc
vién Khoa hoc va Cong nghé ban hanh Quy ché dio tao trinh dp thac st:

Céin cir Quyét dinh s6 1502/QD-HVKHCN ngay 18/11/2019 ciia Gidm déc Hoc vién
Khoa hoc va Cong nghé Vvé viéc cong nhdn hoc vién cao hoc tring tuyén dot 2 nam 2019;

Cén cit Quyét dinh s6 319/QD-HVKHCN ngay 19/03/2021 cia Gidm doc Hoc vién
Khoa hoc v Cong nghé vé viéc cong nhdn dé tai va cir nguoi hudng dén ludn vin thac st

Cén cir Quyét dinh s6 1916/QP-HVKHCN ngay 17/11/2022 cia Gidm déc Hoc
vién Khoa hoc va Céng nghé vé viée gia han thoi gian hoc tdp lan 3 cho hoc vién Vi
Vin Truong;

Xét dé nghj ciia Trudng khoa Khoa Céng nghé sinh hoc, Trudng phong Dao tao.

QUYET PINH:

Piéu 1. Thanh 14p Hoi dbng danh gid luan vin thac si cho hoc vién Vi Vin
Trudng v6i dé tai: “Nghién ctu hoat tinh gay doc té bao ung thu va khéng viém cta
cac hop chit thir cAp tir 14 cdy Khoai troi (Dioscorea bulbifera L.)”.

Chuyén nganh: Sinh hoc thuc nghi€ém Mi s6: 8 42 01 14

Danh séch thanh vién Hoi ddng danh gi ludn vin kém theo Quyét dinh nay.

Pitu 2. Hoi ddng c6 trach nhiém danh gid ludn vin thac si theo dung quy ché
hién hanh cua B6 Gido duc va Do tao, Hoc vién Khoa hoc va Cong nghé. Quyét dinh
ndy c6 hiéu lyc trong thoi han t61 da 60 ngay lam viéc ké tir ngay ky.

Hbi ddng tu giai thé sau khi hoan thanh nhiém vuy.

Pidu 3. Trudong phong T4 chirc - Hanh chinh va Truyén thong, Trudng phong
Do tao, Trudng phong Ké toan, Truong Khoa Cong ngh¢ sinh hoc, céc thanh vién c6
tén trong danh sich Hoi déng va hoc vién cao hoc cé tén tai Diéu 1 chiu trdch nhiém
thi hanh Quyét dinh nay./. %/

Noinhan:

- Nhu Diéu 3;

- Luu hd so hoe vién;
-Luu: VT, BT, MT.14.

SSUg&€TS. Vii Dinh Lim
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DANH SACH HOI PONG PANH GIA LUAN VAN THAC SI

KHQA H C V
CON(} NL:HF

an van cla hoc vién: Vu Van Tru:ong

at thu cp tir 14 cay Khoa1 troi (Dzoscorea bulbifera L.).

Chuyén nganh: Sinh hoc thuc nghiém

Mi sb: 8 42 01 14

Ngudi huéng dan: TS. Nguyén Thi Thanh Ngan

- Vién Nghién ctru hé gen, Vién Han 1am KHCNVN

Trach nhiém

TT Ho va tén, h?c ham, Ch“lyin Co quan cong tic trong Hoi
hoce vi nganh dong
1 GS.TS. Nghiém | Vi sinh vat Vién Nghién ctru hé gen, Chil tich
" | Ngoc Minh hoc Vién Han 1am KHCNVN '
N ; : Sinh hoc Vién Cong nghé sinh hoc, 5 BEE
2. | TS. Tran Minh DPtc phén £ Vién Han 14m KHCNVN Phén bién 1
PGS.TS. Truong Sinh hoc Vién Cong nghe sinh hoc e
3. Qu éc Phon han t va Cong nghé thuc pham, Phén bién 2
& P Pai hoc Bach Khoa Ha Noi
4 | TS.Lé Thi Nguyén Sinh hoc Vién Nghién ctru hé gen, Uy vién -
" | Binh phén tir Vién Han 1am KHCNVN Thu ky
5 TS. Khong Ngan S s Vién Di truyén Nong nghi€p, Uryrvien

Giang

Vién Khoa hoc Nong nghiép Viét Nam

(Hpi dong gom 05 thanh vién)./. )i




VIEN HANLAM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA HQC VA CONG NGHE VN DPocldp - Ty do - Hanh phiic
HOQC VIEN KHOA HQC VA CONG NGHE

Ha N¢i, ngay 08 thdang 05 ndm 2023

BIEN BAN HQP HQI PONG PANH GIA LUAN VAN THAC ST

Thue hién Quyét dinh sb: 399/QD-HVKHCN ngay 25/04/2023 ctia Gidm
dbc Hoc vién Khoa hoc va Cong nghé vé viéc thanh 1ap Hoi déng danh gia ludn
vén thac s cta hoc vién Vi Van Truong

Tén d& tai: Nghién ctu hoat tinh gy doc té bao ung thu va khang viém
ctia cic hop chit thﬁ'»CEALp tur 14 cay Khoai troi (Dioscorea bulbifera L.).

Nganh/Chuyén nganh: Sinh hoc thuc nghiém

M4 sb: 8 42 01 14

Hom nay, ngay 08/05/2023 Hbi ddng d& hop tai phong hop 1710, A28,
Hoc vién Khoa hoc va Cong nghé vao lac 09 gitr 00, Hbi dong gbm 05 thanh

vién:

1. GS.TS. Nghiém Ngoc Minh Chu tich hoi dong

2. TS. L& Thi Nguyén Binh Thu ky hoi dong

3. TS. Tran Minh Dtc Phan bién 1

4. PGS.TS. Truong Qubc Phong Phéan bién 2 (

5. TS. Khéng Ngan Giang Uy vién hdi dong e d
, N

Thanh vién vang mat: ...... O (Phan bién hoac uy vién,

dd c6 ban nhan xét ddng v cho phép hoc vién duge bao vé trude Hoi ddng danh

gia ludn van thac s7).
NOI DUNG LAM VIEC

1. Pai dién co s ddo tao doc quyét dinh thanh 14p Hoéi ddng danh gid ludn vin
2. Chut tich Hé1 déng? didu khién phién hop

3. Thu ky HD, doc li lich khoa hoc va bang diém cua hoc vién

4, Hoc vién trinh bay luan van truédc Hoi c‘[éng
5. Phan bién 1: ' 3 ) ,, | o
e it (}f I, A, .fiﬁ.*.)f.‘i et dop.. Bisasns. 1ae s i ol Cosfl, 120>

e /] - - £ ,',1 X - 8 e YA % ; v st P )2 =i - i K 7 /
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10. H6i ddng hop kin va cho diém

- H6i ddng bau ban kiém phleu gom 3 thanh vién:
Trudng ban N .h.&. W .U.} VL IEN! .J/I(.«./. \; ............
Uy vien:. T, l\.f.k.t.z. [\h\m .............................
va1en.....<.7....l. .j.u.f.\..fp..}... g,

- Két qua kiém phiéu nhu sau:

S6 phiéu phatra:...H...........

S6 phleu thuvé:...:0. ...,
b & 1/

Tong sb diém:.... A 2; Re NI

Piém trung binh: .. K0S



Piém thudng cong trinh cong bb:. ... /{/ R
Téng diém danh gia luan vin va thudng cong trinh céng bd:.. . )/S- ........
- Két luan cta Hoi dong _
+ Ludn vin .7/ \.J.T. .Lﬁﬁ.t./. A (dat/khéng dat yéu cau)
+ Tinh khong trung Iap ndi dung va tén & tai V01 cac cong trinh cong b
= .\\\rm.&w.s ek A, Ae ’.’Z%.....V.QL.&??.(\. ‘ ,ﬂv?: . /(4{“ ..l.én ..(././LC./..é.(.?j. R SO
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11. Chti tich Hoi dong, cong bd két qua, yéu cau hoc vién chinh sra luan vin véi
cac ndi dung sau:.

.......................................................................
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CONG HOA XA HOUCHU NG|
Doc lap - TLr do — Ha

BAN NHAN XET PHAN BIEN LUAN VAN THAC Si

Ho va tén nguoi nhan xét: Tran Minh Dtec. Hoc ham, hoc vi: Tién si
Chtre danh trong Hoi ddng: Phén bién 1

Co quan cong tac: Vién Cong nghé sinh hoc, Vién HLKHCNVD

Ho va tén hoc vién: Vi Vin Truong

Tén d& tai: Nghién ciru hoat tinh gy doc t€ bao ung thu va khéng vicm cia cic hon
chét thir cAp tir 14 ciy khoai tri (Dioscorea Bulbifera L.)

Chuyén nganh: Sinh hoc thue nghiém. Mi sb: 84201 14

.

NOI DUNG NHAN XET

1. Tinh cép thiét, tinh thoi su, v nghia khoa hgc va thyc tién cia dé€ tai ludn vén:

Viét Nam la nu6ce ¢6 khi hdu nhiét d&i gid mia dm nén co hé thue vat ras do
phong phu, nhit 13 cac loai cdy thao duge. Cac 1 ai fuge lidu da duage ing réng
rdi trong dan gian tr rat 1au, nhung nhitng hiéu biét vé cic loai hop chat thir cap ¢ trone

céc loai cdy nay con rat han ché. Be tai nghién ciu hoat tinh gdy ddc t€ bao ng thu v
khang viém cta cac hop chét thir cp tir 14 cdy khoa troi cO Lmh thoi su, v nghiz «hoa
hoc va thuc tién cao khi tip trung vao nghién ciru xéce dmﬂ cau triic cac hop chat mai Vi

hoat tinh sinh hoc cia ching. Thanh céng cua dé tai ¢y nghia 1on trong vige agh
ctru phat trién cac loai thude chita ung thu va khang vidm 6 ngudn gde thao dime

tuong lai.

2. Su khong trung ldp cua d& tai nghién ctu so vai cé
cong bd & trong va ngoai nudc; tinh trung thuc 16 vang va da
tham khdo:

Pé tai tlep can nghién ctru hoat tinh gy djc t
hop chét thtr cp tach chiét tir 14 cly khoai tro1 da |
do. Tai licu tham khao duoc trich dan o rang va day du.

3. Su phil hop giita tén d tai véi ndi dung nghién e eling nhw véi chuyén agach vi
mi s dao tao:

Céac ndi dung nghién ctru pht hop véi tén de tal va chuyén nganh dao tao.

4. Do tin cdy va tinh hién dal ctia phuong o}*ép n T’m &n ctru d3 st dung dé hoan thanh
luén van:

Dé tai sir dung cic phuong phap nghién cin
16p méng (TLC), Phé cong hudng tir he nhan
gdy doc té bao ung thu, Phuong phap kidm tra |
5. Két qué nghién cru cta ludn van:

>R

- D4 thu thap va dinh danb dwgc mau nghidn ot & Dicscorea bulbifera bang =4 ol
thi sinh hoc phén ti.

- Dé phan 18p dugc cac hop chat tir cao chiét tong cia canh va 14 cAy khoal i béne
phwong phép séc ky két hop

i
it
{
i
kil




- P x4c dinh dugc ciu tric hod hoc cia cic hop chit phan 14p duge, trong do ¢o 3 hgp
chit méi va 4 hop chét da biét.

- Ba danh gia hoat tinh gy doc (& bao cua céc hop chit trén 3 dong té bao ung thu. bao
gdm HepG2, MCF-7 va SK-Mel-2.

- ba danh glé tac dung khang viém trén mé hinh (e ché san sinh NO ¢ tg bao BV2 kich
thich bai LPS. Két qua cho thay, ca 7 hop chat thé hién hoat tinh rc ché NO. voi giatr
ICso trong Khoang 14.8-54 uM. Trong do, chat mai diosbulbiferin A la chit ¢6 hoat tinh
cao nhit.

6. Nhitng han ché, thiéu sot cia luan vin vé noi dung, hinh thrc va cau hoi:

a. Hinh thuc

- Con nhiéu 13i chinh ta va danh may.

-Bd sung vao bang viét tat mot s chir viét tit: MS, ESI-MS, EI-MS

- Théng nhat s dung ADN hay DNA

- Dénh s trang 26

- Stra lai don vi pL

b. N6i dung

- Cén chuyén muc 2.2.2 & phan Phuong Phép Nghién Ctru xubng trude muc 2.2.5 d¢
phu hop véi logic ctia luén vin.

- Tén Bang 3.8 cén duoc viét rd hon

- Nén tach bang 3.8 thanh 2 bang riéng biét vé ti 18 té bao séng va IC50 valuc.

1. Trong thi nOhlem danh gla kha nang khang viém ctia cac hop chét, tai sao hoc v é:‘
khéng sir dung ndng do chét la 100pM nhu trong thi nghxem gdy doc té bao ung ths

2. Hoc vién c¢6 danh giatile té bao song & ndng dd hop chat 100uM va hon khéng?

7. Néu tac gia chua viét bai bao khoa hoc thi néi dung cda ludn vin c6 thé duoc \w
thanh cac bai bao dé guri dang trén trén tap chi khoa hoc, sach chuyén nganh hodc tuy ¢n
tdp cong trinh hoi nghi khoa hoc cap quc gia, qudc té hay Kkhong?

...........................................................................................................................................
...........................................................................................................................................
.........................................................................................................................................

..........................................................................................................................................

8. Két luan chung (khang dinh mirc do dap ung cac yéu ciu dbi véi mot luan van Thac
sT; luan vin c6 thé duara bao v¢ dé nhan hoc vi Thac si duoc hay khong?): Co

Ludn vén dép ing yéu cau dbi véi mot luan van thac si

Luan vin c6 thé dua ra bao vé dé nhén hoc vi Thac sJ.

#ﬁé/ ngay 6. thang £ Tam 202 3

Newoi nhin xét
(Ky, ghi r6 ho tén)

Tran Minh Dirc



CONG HOA XA HOI CHU NGHIA VIET NAM
Doc 18p — Tu do — Hanh phiic

BAN NHAN XET PHAN BIEN LUAN VAN THAC ST

Ho va tén nguoi nhan xét: Truong Qubc Phong; Hoc ham, hoc vi: PGS.TS

Chirc danh trong Hoi ddng: Phan bién

Co quan cong tac: Pai hoc Bach khoa Ha N1

Ho va tén hoc vién: Vii Van Trudng

Tén d8 tai: Nghién ctru hoat tinh gy doc t& bao ung thu va khang viém clia cac hop
chét thir cép tir 14 cay khoai trodi (Dioscorea bulbifera L.)

Chuyén nganh: Sinh hoc thuc nghiém. Mi s6: 842 01 14
NOI DUNG NHAN XET

1. Tinh cép thiét, tinh thoi su, y nghia khoa hoc va thuc tién cia dé tai luan van:

Viét Nam 13 nu6c nhiét d6i véi ngudn tai nguyén thién nhién phong phti va da
dang. Trong d6 c6 rat nhidu thuc vét 1a cac cay thudc co gia tri phong va diéu tri nhiéu
loai bénh khac nhau. Hudng tiép can tach chiét, danh gia dic tinh dé tim kiém cac hoat
chét c6 hoat tinh sinh hoc quy nhu khang té bao ung thu, khang khuédn, khang nim,
chbng oxi ho4,... 13 rat cin thiét dé tao ra dugc cic san pham cé gia tri phuc vu con
ngudi. Do d6 dé tai luan vin Nghién ctru hoat tinh gy ddc té bao ung thu va khang viém
ctia cac hop chét thir cp tir 14 cy khoai trdi (Dioscorea bulbifera 1.) cia hoc vién Vi
Vian Trudng 12 cn thiét va cé ¥ nghia ca vé khoa hoc va thuc tién.

2. Su khéng tring 13p ctia dé tai nghién ciru so véi cac cong trinh khoa hoc, luan vin da
cong bd & trong va ngoai nudc; tinh trung thuc, 18 rang va diy du trong trich dan tai liéu
tham khao:
- Theo hiéu biét va théng tin c6 duoc ciia ngudi viét nhan xét thi luan van nay
khong trung 18p véi céc cong trinh khoa hoc khac.
- Céc tai liéu tham khao duoc trich dn trung thuc va diy di.

3. Su phul hop giita tén dé tai véi ndi dung nghién ctru ciing nhur v6i chuyén nganh va
ma s0 dao tao:

- Tén de tai 1a phu hgp vé1 nd1 dung nghién ciru cling nhu chuyén nganh va mé so
dao tao

4. P tin cdy va tinh hién dai ciia phuong phap nghién ctru dé sir dung dé hoan thanh
luén véan:
- Luéan vin da sir dung c4c phuong phap nghién ctru hién dai va phu hgp véi ndi
dung nghién ctru.



5. Két qua nghién ciru cta lun van:

- Pai dinh danh dugc mau nghién ctru 1a Dioscorea bulbifera b?mg chi thj sinh hoc
phan tir.

- Daphan l4p va x4c dinh cAu tric héa hoc clia 7 hop chét tir 14 va ddy leo cia cay
Dioscorea bulbifera, bao gébm: 3 hop chit méi 1a diosbulbiferin A (1),
diosbulbiferin B (2), diosbulbiferinoside A (3); 4 hop chét da biét: diosbulbiferin
C (4), 8-epidiosbulbin G (5), diosbulbin D (6), 15,16-epoxy- 6a-0O-acetyl-8b-
hydroxy-19-nor-clero-13(16), 14-diene-17,12;18,2-diolide (7).

- P4 danh gia dugc tac dung gy doc té bao trén 3 dong té bao ung thu nguoi thir
nghiém, bao gdm HepG2, MCF-7, va SK-Mel-2 cho cac hop chat phén 1ap dugc.

- Da danh gia dugc tic dung khang viém trén m6 hinh tc ché san sinh NO ¢ te bao
BV?2 kich thich bi LPS. Két qua cho thdy 7 hop chét thé hién hoat tinh trc che
san sinh NO, véi gia tri IC50 trong khoang 14.8-54.0 uM. Trong d6 chat moi
diosbulbiferin A 12 chit c6 hoat tinh tét nhat.

6. Nhitng han ché, thiéu s6t cta luén van vé ndi dung, hinh thirc va cdu hoi: 3

- Céhc phuong phap nghién ctru dugc sir dung trong luén van cén c6 trich dan tai

liéu tham khao.

- Chn chi thich rd ddi v6i cac hinh anh két qua.

- Cinbb sung két qua giai trinh tu géc vao Phu luc

- Muc 3.2.1 can trinh bay 13 co s& khoa hoc phan tich cac hoat chit/nhém hoat
chat. Vi du, tai sao lai chi ding phin doan D2 va D4 dé tiép tuc tach phan doan.
Két qua muc 3.4.1 nén bd sung ddi chimg 1a té bao binh thuong

7. Néu tic gia chua viét bai bao khoa hoc thi ndi dung cia luan vin c6 thé dugc viét
thanh céc bai bao dé giri dang trén trén tap chi khoa hoc, sach chuyén nganh hoic tuyén
tap cong trinh hdi nghi khoa hoc cap qudc gia, qudc t€ hay khong?

- C6
8. Két luan chung (khing dinh mirc d ddp img cac yéu céu d6i v6i mot luan van Thac
sT; luin vin c6 thé dua ra bao vé d€ nhan hoc vi Thac st dugc hay khong?):

- Luan vin con mot s§ diém g?m b’(‘) sung, lam r3, tuy nhién trén tdng thé thi ndi

dung di dép g dugc yéu cau do1 vo1 mot luén vén Thac si.
- Luéan vin c6 thé dua ra bao vé d€ nhén hoc vi Thac si.

Ha Noi, ngay(/. thang 45 nim 2023

Nguwoi nhén xét

(Ky, ghi 15 ho té(nl__/———

PGS.TS Trwong Quéc Phong



VIEN HAN LAM
KHOA HOQC VA CONG NGHE VN
HOQC VIEN KHOA HQC VA CONG NGHE

CONG HOA XA HQI CHU NGHIA VIET NAM

Poc ldp - Tw do - Hanh phic

BAN GIAI TRINH CHINH SUA LUAN VAN
THEO KET LUAN CUA HQI PONG PANH GIA LUAN VAN THAC SI

Ho tén hoc vién: Vi Van Truong

Lép: 2019B

Tén d8 tai luAn vin: Nghién ctru hoat tinh gdy doc té bao ung thu va khang viém clia cac
hop chét thi cép tir 14 cAy Khoai trdi ( Diocorea Bulbifera L.)

Chuyén nganh: Sinh hoc thuc nghiém
M3 sb: 8 42 01 14

Ngudi huéng dan khoa hoc: TS. Nguyén Thi Thanh Ngén

Ngay bao vé€ luan van: 08 / 05 /2023

Cin cr bién ban hop hoi déng danh gia luan vin thac s va 05 nhén xét ciia cic
thanh vién hoi dong, hoc vién d& nghiém tuac tiép thu céc y kién gop y va chinh st s

luan van chi tiét nhu sau:

Azﬁ

“-

HOC VIEN
KHOA HOC V

N6i dung dé nghi bo sung,
STT i
chinh siwra

\
" Z
Noi dung da bo sung, chinh sira

',5
\

A
\\. ‘A’

CAc hinh minh hoa cin duoc
1| trich dan véo timg muc cu thé

cua luan van.

Céac hinh minh hoa d& duogc trich dan cu

thé vao timng muc ctia luan vin (trang 06,
08,09, 10, 11, 20, 28, 29, 30, 33, 37, 40,
46, 47).

§

MOt s6 cau can hoan thién lai

D4 hoan thién lai cac cau thiéu thanh

ADN hay DNA, don vi pLL

2 ; 5 thanh phan trong cau cua luédn van (tran,
vi thiéu thanh phan trong cau. P s ’ (trang
02, 12, 22).
T ba sdp xép lai cac muc trong phan
Can sap xep lai cac muc trong « 5o ;
e .~ | ‘CHUONG 3. KET QUA VA THAO
3 | phan két qua cho hop ly va he¢ % . ;
g LUAN’ cho luan van hgp ly va hé thong
thong hon. :
hon (trang 24, 27, 28, 54).
. %.x. .- . . ; | Dachinh sua loi chinh t4, in an, va cac
Con mét so 10i chinh ta, in an, | ..
4 B, . % .. , 10i cau trong luén van (trang 01, 02, 07,
101 cau can chinh stra.
13,22, 26, 55).
. Thong nhat str dung danh phép | Thong nhat st dung danh phap: DNA, va

don vi: pL (trang 14, 15).

ON(} NGH



hay pl.

Bo sung vao bang viét tat mot

P4 bb sung vao ‘DANH MUC CAC
KY HIEU, CHU CAI VIET TAT’

6 |sbchirviéttit: MS, ESI-MS, | ., ,
mot sO chir viét tat nhu: MS, EST —
EI — MS.
MS, EI - MS.
Ha No¢i, ngay 22 thdng 05 nam 2023
CHU TICH HOI PONG TAP THE HUONG DAN HQC VHN

Nowe Ming Gttt 1) U

XAC NHAN CUA CO SO PAO TAO

KT. GIAM POC
PHO GIAM POC
S\

Nguyén Thj Trung




