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(57) Sang ché dé cap dén hop chat vernoamyosit E c¢6 cong thire (I) va phuong phap chiét
cac hop chét nay tir cay 14 dang Vernonia amygdalina thu dugc tai Viét Nam. Hop chat nay
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dai thao duong chtra hop chat nay ciing nhu cac din xuét cua ching.
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Linh vye k§ thuit dwoc dé cap

Séang ché thudc linh vuc tim kiém cac hop chét c6 ngudn gdc tir thién nhién
c¢6 hoat tinh sinh hoc rc ché enzym o-amylaza va enzym o-glucosidaza nhim
nghién ctru Ung dung chita bénh dai thdo dudng. Cu thé, sang ché dé cap dén
phuong phép chiét hop chit méi vernoamyosit E (vernoamyside) tir cay 14 ding

(Vernonia amygdalina Delile, 1826) & Viét Nam.

Tinh trang k§ thuit ciia sang ché

Viéc st dung cac hop chét c6 ngudn gdc thién nhién 1am thudc chita bénh
da va dang dugc nhiéu nha khoa hoc trong va ngoai nudc quan tdm boi sy da dang
vé chu tric, hoat tinh sinh hoc cling nhu doc tinh thép cua ching. Dic biét, nudc ta
c¢6 ngudn tai nguyén duge lidu tr thue vat rit da dang va phong phu, da va dang
duge str dung 1am thubc chira nhidu bénh khéc nhau, trong d6 c6 mét sb cay thudc
duoc st dung chita bénh dai thdo dudng. Bénh dai thao dudng dang trd thanh cin
bénh nguy hiém va kha phd bién & nudc ta va trén thé gidi. Bénh tiéu duong c6 thé
gy nén cac bién ching trén tim mach, ban chan, suy than, mu ldoa va nhiéu rai ro
khéc. Cay 1a ding ciing dugc st dung trong dan gian lam thudc chita bénh tiéu
dudng. Vi vy nhitng nghién ctru siu hon vé cay thudc nay, nhét 1a viéc phat hién
ra hgp chit méi vernoamyosit E tir cay 14 dang c6 hoat tinh sinh hoc tc ché enzym
a-amylaza va enzym a-glucosidaza 13 c6 y nghia ca vé khoa hoc va thuc tién.

Tir két qua nghién ctu sang loc nhdm tim kiém céc chét co kha ning chdng
dai thdo dudng thong qua viéc danh gia cac chét c6 kha ning (e ché enzym a-
amylaza va enzym o-glucosidaza tap thé tac gia sang ché da di sau nghién cliru
thanh phén héa hoc cua cdy 14 déng va da phan lap dwoc mot hop chit méi 1a
vernoamyosit E, mot hop chit thudc 16p chét sterol glycosit c6 dang khung

stigmastan thé hién hoat tinh khd cao Gc ché enzym a-amylaza va enzym a-
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glucosidaza. Dy 1a mot phét hién hoan toan méi, hop chét vernoamyosit E chua
duoc phét hién phat hién tir trude dén nay trén thé gioi.
Ban chit ky thuit cia sang ché

Séang ché dé cap dén phuong phap chiét hop chét vernoamyosit E

(vernoamyside) tir cdy 14 déng Vernonia amygdalina, c6 cdng thirc cu tao (I) sau:

6
HO
41 5| O

i

N @D
HOHO 3 2 OH l

Hop chét vernoamyosit E theo sang ché thé hién hoat tinh kha cao trc ché
enzym a-amylaza va enzym o-glucosidaza 13 co s& dé nghién ciru phét trién cac
duge pham c6 téc dung didu tri bénh déi thao duong.

Theo mdt phuong 4n, sang ché dé cap dén phuong phép chiét hop chét
vernoamyosit E néu trén tr cay 14 ding Vernonia amygdalina don gian, dé thyc

hién va cho hiéu suat twong ddi cao.

MB5 ta chi tiét sang ché
Hop chét vernoamyosit E (vernoamyside) theo sang ché c6 cong thirc cu

tao (I) sau:
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HO ' 1)

i M

HO 2' r
HO 3 OH

Tén khoa hoc theo IUPAC la: (2R,3R,4S,5S,6R)-2-(((3S,10S,13R)-17-
((2R,5S,6S)-2,6-dihydroxy-6-isopropyl-5-methoxy-5-methylhexahydrofuro[3,2-
b]furan-3-yl)-10,13-dimethyl-2,3,4,5,6,10,12,13,14,15,16,17-dodecahydro-1H-
cyclopenta[a]phenanthren-3-yl)oxy)-6-(hydroxymethyl)tetrahydro-2 H-pyran-
3,4,5-triol.

Tén khoa hoc theo danh phap Viét Nam la: (2R,3R,4S,5S,6R)-2-
(((38,10S8,13R)-17-((2R,58S,6S)-2,6-dihydroxy-6-isopropyl-5-metoxy-5-
metylhexahydrofuro[3,2-b]furan-3-yl)-10,13-dimetyl-
2,3,4,5,6,10,12,13,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-
yl)oxy)-6-(hydroxymetyl)tetrahydro-2 H-pyran-3,4,5-triol.

Céc thong sd hoa Iy ctia hop chét nay 14 nhu sau:
Cong thure phan tir: C;HsO,
Khéi Iwong phan tir: M = 664;
Céc thong sb vat Iy:
+ Chét bot vO dinh hinh mau tréng;
+ D0 quay cyc [o]? +27° (¢ 0,15, MeOH);
+ Phd khdi lugng phan giai cao HRMS-ESI tai m/z 687.3708 [M+Na]", tinh
toan ly thuyét 687.3720 cho cong thirc CyH,O,,Na;

+ Phd cong huéng tir hat nhan dugc dua ra trong Bang 1.



Bang 1. S6 lieu phd 'H- NMR va “C-NMR (8, ppm) cua hop chit
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(2R,3R,4S,55,6R)-2-(((3S,108,13R)-17-((2R,5S,65)-2,6-dihydroxy-6-isopropyl-5-
methoxy-5-methylhexahydrofuro[3,2-b]furan-3-yl)-10,13-dimethyl-
2,3,4,5,6,10,12,13,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-3-
yDoxy)-6-(hydroxymethyl)tetrahydro-2 H-pyran-3,4,5-triol (I)

C 5™ du™¢, dang pic (J, Hz) HMBC (H—C)
1 35,8 1,34 (m)

1,99 (m)
2 30,8 | 1,93 (m)
3 78,9| 3,71 (m)
4 34,8 1,32 (m)

| 1,88 (m)

5 40,1 | 1,41 (m)
6 30,3| 1,61 (m)

1,97 (m)
7 121,4| 5,43(d, 5,0) 58,9
8 1372 ] -
9 144,8| -
10 36,8 -
11 119,5| 5,53(d, 5,5) 8, 10, 13
12 41,9| 2,04 (m)

2,22 (m)
13 42,7 -
14 51,9 2,26 (m)
15 242 1,49 (m)

1,86 (m)
16 28,0 1,53 (m)

2,18 (m)
17 45,4] 2,08 (m) 12, 14, 18,20
18 129 0,57 (s) 12,13, 14, 17
19 19,8 0,93 (s) 1,5,9,10
20 50,2 | 1,95 (m) 13, 16, 23
21 100,0 | 5,43 (d, 5,0) 17,22, 23
22 81,0 4,26t 5,5)
23 91,3| 4,45(d, 5,5)
24 832 -
25 32,7| 2,20 (m)
26 17,4| 0,94 (d, 7,0) 24,25,27
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27 18,1] 0,95 (d, 7,0) 24,25, 26
28 112,9| -
29 174| 1,42 (s) 22,24, 28
1 102,6 | 4,42 (d, 7.5) 3
2 74,8 | 3,18 (dd, 7.5, 9.0)
3 774 | 329t 9,0)
4 71,4 | 332 9,0)
5" 77,7] 3,39 (m)
6 62,6 | 3,70 (dd, 5,5, 12,0)
3,87 (dd, 2,5, 12,0)
28-OCH; 483 | 3,21(s) 28

“Po trong CDCls, °125 MHz, °500 MHz

Phuong phap chiét cac hop chit vernoamyosit E tir cdy la déng Vernonia
amygdalina theo sang ché bao gdm cac budce sau:

(i) miu 14 cay 14 ding Vernonia amygdalina duoc thai nhd, siy kho & nhiét
d6 50°C rdi nghién thanh bdt, sau d6 bot nay duge chiét ngam béng siéu 4m 3 4n,
mdi 1an 1 gid, véi rugu metylic & nhiét do 50°C;

(ii) gdp céc dich chiét trong rugu metylic thu dugc & bude (i) lai, loc qua gidy
loc va cét dé loai bo dung méi dudi ap suat giam dé thu dugc dich ¢ trong rugu
metylic, ky hiéu 1a dich c6 A;

(iii) hoa tan dich ¢6 A véi nude cat rdi chiét phan b 1an Iuot bing dung méi
n-hexan, rdi dén diclometan va sau cing 12 etyl axetat, mdi dung mdi tién hanh
chiét 3 1an véi ty 16 1/1 v& thé tich, dich chiét etyl axetat duoc tién hanh loai bo
dung moi dudi p sudt giam thu duge dich cb etyl axetat, ky hi€u 1a dich B;

(iv) dich B duoc tién hanh phén tach trén cot sic ky &i luc vé6i chat hap phu 1a
silica gel pha thuong (Kiesegel 60, c& hat 230-400 mesh, Merck) véi hdn hop
dung mdi rira giai ting din ndng d6 metanol trong diclometan (metanol/diclometan
100/1- 0/1) rdi rira cot bang metanol thu dugc nim phan doan ky hiéu 13n luot 13
tir VAE-1 dén VAE-5;

(v) hoa tan phan doan VAE-3 vao hdn hop dung mdi diclometan/metanol v&i

ty 18 2,5/1 vé thé tich va tién hanh phan 1ap trén sic ky trén cot véi chit hip phu 1a
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silica gel pha thuong (c& hat 230-400 mesh, ty 16 B-4B/silica gel = 1/20 vé& khdi
lugng) thu dugc ba phan doan ky hiéu 1a VAE-3.1 dén VAE-3.3; va

(vi) hoa tan phan doan VAE-3.3 vao hdn hop dung méi diclometan/metanol
véi ty 16 2/1 vé thé tich va tién hanh phan 1ap trén séc ky trén cot sic ky pha dao
YMC*GEL ODS-A (c& hat 12 nm) va st dung hén hop dung moéi rira giai 1a
metanol/nuéc véi ty 16 1/1 vé thé tich, thu duoc hop chit méi do chung t6i dat tén
1a vernoamyosit E du6i dang chét bot vo dinh hinh mau tréng.

Hop chét vernoamyosit E ¢ dang bot vo dinh hinh mau tréng, d6 quay cuc
[0]Z +27° (c 0,15, MeOH), cong thirc phan tir 1d CssHsO1y, ¢6 phd khdi luong
phén giai cao tai ion m/z 687.3708 tuong ng véi ion [M+Na]", c6 cac dit kién phd
NMR nhu néu tai Bang 1.

Vi du thye hién sang ché
Vidul
Phan 1ap hop chét vernoamyosit E tir cdy 14 dang Vernonia amygdalina

M4u 14 ciy 14 ding tuoi (7 kg) duge thai nhd, sdy kho & 50°C (thu duge 1 kg
khé) roi nghién thanh bot min, sau d6 bot nay duogc chiét ngam b%lng siéu 4m 3 1an,
mdi 14n 1 gid, v6i ruou metylic & nhiét do 50°C.

Céc dich chiét trong ruou metylic thu duoc duge gop lai, loc qua gidy loc va
cét dé loai bd dung moi dudi 4p suit giam dé thu duoc dich ¢b trong ruou metylic,
ky hiéu 1a dich c6 A (60 g).

Hoa tan dich ¢6 A vé&i nude cit (2 1it) rdi chiét phan bd bing dung méi n-
hexan, rdi d¢én diclometan va sau cung 14 etyl axetat, mdi dung mdi tién hanh chiét
3 1an véi ty 1& 1/1 vé thé tich, dich chiét etyl axetat dugc tién hanh loai bo dung
mdi dudi ap sudt giam thu duoc dich o etyl axetat, ky hiéu la dich B (20 g).

Dich B (20 g) dugc tién hanh phan tach trén sic ky c6t (@ 8 cm, L 50 cm)
v6i chat hap phu 13 silica gel pha thuong (Kiesegel 60, ¢ hat 230-400 mesh,
Merck) véi hdn hop dung méi rira giai ting din ndng d6 metanol trong diclometan

(metanol/diclometan 100/1- 0/1) rdi rira cdt bing metanol thu duge nam phan doan
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ky hidu lan luot 13 tir VAE-1 (3 g), VAE-2 (4 g), VAE-3 (5 g), VAE-4 (3 g) va
VAE-5 (5 g).

Hoa tan phan doan VAE-3 (5 g) vao hdn hop dung méi diclometan/metanol
v6i ty 18 2,5/1 vé thé tich va tién hanh phén 1ap trén séc ky trén cot v6i chit hip
phu 12 silica gel pha thudng (c& hat 230-400 mesh, ty 18 B-4B/silica gel = 1/20 vé
khéi lwong) thu duoc ba phan doan ky hiéu la VAE-3.1 (1 g), VAE-3.2 (2 g) va
VAE-3.3 (2 g).

Hoa tan phan doan VAE-3.3 (2 g) vao hén hop dung moi
diclometan/metanol v&i ty 18 2/1 vé thé tich va tién hanh phan 1ap trén séc ky trén
cot séc ky pha ddo YMC*GEL ODS-A (c& hat 12 nm) va st dung hdn hop dung
mdi rira giai 1a metanol/nudc véi ty 16 1/1vé thé tich thu duge 40 mg hop chét

vernoamyosit E duéi dang chit bt vo dinh hinh mau tring.

Hop chét vernoamyosit E ¢6 dang bot v dinh hinh mau tring, do quay cuc

[a]? + 27° (c 0,15, MeOH), cong thirc phéan tir 1a CssHssO11, 6 phd khbi luong
phén giéi cao tai ion m/z 687.3708 twong ng véi ion [M+Na]®, c6 céac dit kién
phd NMR nhu néu tai Bang 1. Vi du 2

Thir nghiém vé tac dung duoc 1y ciia hop chét vernoamyosit E

Hop chit vernoamyosit E theo sang ché dugc thir nghiém vé hoat tinh @c ché
enzym a-glucosidaza nhu sau:

Hoat tinh ¢ ché o-glucosidaza dwgc thuc hién dua trén phan Ung thuy phan
4- nitrophenyl-a-D-glucopyranosit (p NPG) thanh dudng glucoza va p-
nitrophenol, hop chit c6 mau vang, duéi xtc tic clia enzym a-glucosidaza. Khi
mau thtr ¢6 hoat tinh @c ché enzym o-glucosidaza, sy tao thanh hop chét p-
nitrophenol s& giam, do vy mat d6 quang (OD) ctia p-nitrophenol so vi mau d6i
ching, khong bi trc ché s& giam theo. Mét d6 quang(OD) cia p-nitrophenol sinh ra
sau phan ung dugc do & bude séng 405 nm va duge ding dé danh gid hoat dong
tic ché enzym ctia mau thu. Nong do trc ché 50%, IC50 dugc xay dung trén 5 ndng

d6 thir nghiém. Gid tri IC50 dugc xac dinh theo phuong phéap hdi quy tuyén tinh
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trén phan mém Graphpad Prism 5.0. Phép thir duoc thuce hién trong diéu kién cu
thé nhu sau:

trong mdi giéng nghién ctru chira: 50uL miu thir va 100pLL dung dich
enzym oa-glucosidaza duge & 25°C trong 5 phut, tiép tuc bd sung 50pL 4-
nitrophenyl- a- D-glucopyranosit (p NPG), do trén may ELISA & buGc song
405 nm. Chat chuln duong (positive control) acarboza dugc dung dé kiém
so4t do 6n dinh va danh gi4 hoat tinh @c ché twong duong. Céc phép thir duogc
lap lai 3 lan.

Két qua dugc néu trong Bang 2:

Bang 2: Két qua hoat tinh trc ché enzym a-glucosidaza

Tén mau Nong do ther (ng/mL) | % Uc ché | Sai sb
Vernoamyosit E 100 50,17 1,03
B 500 60,03 3,85
100 9,69 2,28

Acarboza 500 FERE oo

Vidu3
Thtt nghiém v& tac dung dugc Iy cua hop chit vernoamyosit E

Hop chét vernoamyosit E theo sang ché duoc thir nghiém vé hoat tinh trc ché
enzym a-amylaza nhu sau:

Hoat tinh @c ché enzym o-amylaza dwoc thuc hién dya vao phén Ung tao
mau cua tinh byt xanh Starch azure (Brilliant Blue R) v6i dung dich dém Tris
dudi xuc tdc clia enzym a-amylaza. Khi mau thir c6 hoat tinh trc ché enzym a-
amylaza: sy phan cdt lién két a-1,4 cia thanh phin amiloza va amilopectin
trong tinh bdt bi can trd, sy tao thanh cac polysacarit nho, disacarit glucoza va
chit mang mau xanh (Brilliant Blue R) gidm. Phép thtt dugc thyc hién trong
didu kién cu thé nhu sau:

Trong mot dng miu c6 chira 100 uL mau, 100 pL tinh bot xanh va 50 pL
enzym a-amylaza, sau d6 @ 37°C trong 15 phut, tiép tuc 250 pL axit axetic
ding dé phan tng, ly tdm & tbc do 3000 vong/phut trong 5 phtt, sau d6 hit
200 pL dich trong vao hai giéng, do trén may ELISA & budc song 595 nm.
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Két qua dugc néu trong Bang 3:

Bang 3: K&t qua hoat tinh &rc ché enzym o-amylaza

Tén mdu Nong do thir (ug/mL) | % Ucchd | Saisb
Vernoamyosit E 50 22,53 3,63
" 200 50,99 1,96
10 71,09 0,42
Acarboza 100 9506 ol

Két qua trén cho thiy hop chat méi vernoamyosit E ¢6 hoat tinh sinh hoc trc
ché enzym a-amylaza va enzym a-glucosidaza kha cao so v&i chit ddi chimg
duong acarboza.

Hiéu qua dat dwoc cia sang ché

Séang ché dé cap dén phwong phap chiét dugec mot hop chit méi vernoamyosit
E tlr tir cdy 14 ding Vernonia amygdalina thu duge & Viét Nam. Hop chat nay thé
hién hoat tinh khé cao {rc ché enzym o-amylaza va enzym a-glucosidaza so véi
chat chudn ddi ching acarboza. Sang ché nay tao co s& khoa hoc vitng chic cho
c4c nghién ctru ting dung tiép theo nhim tao ra cdc dugce phim c6 téac dung phong
va diéu tri bénh dai thdo dudng dua trén viéc khai thac nguén dugc liéu qui, san ¢

trong nudc vao phuc vu cudc song.

-10-
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc chung (1):

2. Phuwong phap chiét hop chit vernoamyosit E ¢6 cong thic (I) tir ciy l4 déng
Vernonia amygdalina bao gdm céc budc:

(i) miu 14 cdy 14 déng Vernonia amygdalina duge thai nho, sdy khd & nhiét
d6 50°C rdi nghién thanh bot, sau d6 bot nay duoc chiét ngdm béang siéu 4m 3 1an,
mdi 1an 1 gid, véi rugu metylic & nhiét 6 50°C;

(ii) gop cac dich chiét trong rugu metylic thu duge & bude (i) lai, loc qua gidy
loc va cét dé loai bo dung méi dudi 4p suét giam dé thu duge dich co trong rugu
metylic, ky hiéu la dich ¢6 A;

(iii) hoa tan dich c6 A vé6i nude cat rdi chiét phan bd 14n luot bang dung moi
n-hexan, rdi dén diclometan va sau cung la etyl axetat, mdi dung méi tién hanh
chiét 3 14n véi ty 1& 1/1 v& thé tich, dich chiét etyl axetat dwoc tién hanh loai bd
dung méi dudi 4p suat giam thu duoc dich cb etyl axetat, ky hiéu la dich B;

(iv) dich B dugc tién hanh phan tach trén cot séc ky ai luc véi chit hip phu 1a
silica gel pha thuong, cu thé 1a Kiesegel 60, c& hat 230-400 mesh, v6i hon hop

dung mdi rira gidi ting dan ndng d6 metanol trong diclometan, cu thé 1a

-11-
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metanol/diclometan 100/1- 0/1, rdi rira cot biang metanol thu dwoc nim phan doan
ky hiéu l4n luot 1a tir VAE-1 d&én VAE-5;

(v) hoa tan phan doan VAE-3 vao hdn hop dung moi diclometan/metanol véi
ty 18 2,5/1 vé thé tich va tién hanh phan lap trén séc ky trén cot v6i chét hép phu 1a
silica gel pha thuong, cu thé 13 ¢6 ¢& hat 230-400 mesh, ty 186 B-4B/silica gel =
1/20 vé khdi lwong, thu duoc ba phan doan ky hiéu 1a VAE-3.1 dén VAE-3.3; va

(vi) hoa tan phan doan VAE-3.3 vao hdn hop dung méi diclometan/metanol
v6i ty 1€ 2/1 vé thé tich va tién hanh phan 14p trén sic ky trén cot séc ky pha dao
YMC*GEL ODS-A, ¢ hat 12 nm va sit dung hdn hop dung mdi rira giai 1a
metanol/nuée véi ty 16 1/1 vé thé tich, thu duoc hop chéit vernoamyosit E dudi

dang chat bt v6 dinh hinh mau tréng.
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