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ABSTRACT

The medicinal plant Scoparia dulcis is used for the treatment of
bronchitis, gastric disorders, antidiabetes, hypertension, hepatitis etc. In
this study, experiments were designed to evaluate in vitro the anti-
inflammatory activity and to isolate phytochemicals from the methanol
extract of leaves of Scoparia dulcis. The chemical investigation of this
extract, through chromatography method, led to the isolation of two
flavonoids, their chemical structures were identified as apigenin 7-O-
rutinoside (1) and isoquercitrin (2). In the anti-inflammatory assay, crude
ethanolic extract and ethyl acetate as well as methanol fractions had
potent anti inflammation activity through the inhibition of nitric oxide
formation in cells.

TOM TAT

Cam thao nam (Scoparia dulcis) duoc sir dung trong diéu tri cac bénh vé
duong tiéu hoa, dai thao dwong, cao huyét dp, bao vé gan... Nghién citu
nay trinh bay két qua vé hoat tinh khang viém cua cao chiét va qua trinh
phan ldp chat tir ld cam thao nam. Bang cac phwong phdp sdc ky, hai
Sflavonoid da dwogc phdn Idp va xdc dinh cdu tric héa hoc la apigenin 7-
O-rutinoside va isoquercitrin. Trén mé hinh khdng viém thong qua irc ché
viéc tao thanh nitric oxide, cao chiét con tong, cao phin doan ethyl
acetate, methanol co tac dung khdang viém.

1. GIGI THIEU

Cam thdo nam c6 tén khoa hoc 1a Scoparia
dulcis Linn (Scrophulariaceae), mot loai cay song
lau nam, thudng duge tim thdy ¢ cac nude nhiét dgi
va can nhiét doi trén thé gisi. Theo y hoc dan gian,
cay duoc sir dung dé diéu tri viém phé quan, réi loan
da day, tri dai thao dwong, cao huyét ap, viém gan ...
(D3 Tat Loi, 2004). Két qua phan tich hoa thuc vat
chta flavonoid,

cho thiy cay

triterpenoid, sterol, benzoxazinoid (Chen and Chen,
1976; Mabhato et al., 1981; Kawasaki et al., 1988;
Ahsan et al., 2012; Wu et al., 2012). Vé tac dung
dugc ly, cam thao nam thé hién hoat tinh chong oxy
hoa, chdng viém, giam dau, chdng ung thu va dai
thao duong (Latha et al., 2009; Tsai et al., 2011; Wu
et al., 2012). Tiép tuc trong nghién ciu vé phén 1ap
va danh gia hoat tinh sinh hoc cua cac hop chét thién
nhién trong cdy thudc Viét Nam (Dat et al., 2015;

diterpenoid,  ppah et al., 2016), bai béo nay thong bdo kit qua vé
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phan 1ap, xac dinh céu tric va danh gid hoat tinh
khéng viém cua cao tong va cao phan doan 14 cam
thao nam.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vat li¢u

La cam thao nam dugc thu hai tai huyén Viing
Liém, tinh Vinh Long. Mau nguyén liéu dugc x4c
nhan bai TS. Luu Hong Trudng, Vién sinh thai hoc
mién Nam. Miu tiéu ban (ky hiéu SD-05.2019)
duoc bao quan tai phong Hoéa sinh dugc, Vién khoa
hoc vat liéu ung dung.

2.2. Phwong phap nghién ctru

»Thiét bi: Phd NMR duoc ghi trén may quang
phd Bruker AM500 FTNMR (Bruker, Karlsruhe,
Pirc) sir dung TMS lam chét chuan noi, Vién Hoa
hoc (Vién Han 1am Khoa hoc va Coéng nghé Viét
Nam, Ha Noi, Viét Nam). Sic ky 16p mong duoc
thuc hién trén cac tdm silica gel 60 F254
(1.05554.0001, Merck, Darmstadt, Buc) pha thuong
va RP-18 F254S (1.15685.0001, Merck, Darmstadt,
Duc) pha dao. Cac vét duge phat hién bang cach sir
dung UV ¢ budc song 254 hoac 365 nm hoac H,SO,
/ EtOH. Séc ky cot dugc thuc hién trén silica gel
(240-430 mesh, Merck, Darmstadt, Puc), ODS (70-
230 mesh, Merck, Darmstadt, Duc) va Sephadex
LH-20 (GE Healthcare Bio-Sciences AB, Uppsala,
Thuy Dién).

Chiét xuat va phan 1ap: La cam thao nam (4,9
kg) dugc ngdm véi ethanol 96% (3x12 L). Dich
chiét duoc thu hdi dung méi trén thiét bi co quay
chan khéng ¢ 60° C, thu dugc cao tong (280 ). Tién
hanh sic ky cot silica gel cao tong, giai hap véi cac
don dung méi c¢6 d6 phan cuc ting dan, ¢6 can dung
moi thu dugc cao n-hexane (40,8 g), ethyl acetate
(90,8 g) va methanol (126,7 g). Cao methanol
(SDM) duoc tach phan doan trén sic ky cot silica
gel, giai hap bang hdn hop EtOAc: MeOH: H,0 (25:
1:1;20:1: 1;10: 1: 1; 8: 1: 1 va 5: 1: 1, viviv) thu
duoc 3 phan doan (SDM1-3). Phan SDM2 (21,9 g)
duoc nap vao cot silica gel va rira giai bang CHCl:
MeOH (30: 1; 10: 1 va 8: 1, v/ v) thu dugc tam phan
doan (SDM2. 1 -8). Phan doan SDM2.7 tlep tuc dugc
sic ky trén cot silica gel rira giai bang CHCls:
MeOH (8: 1; 5: 1, v/v) cho ra sau phan doan con
(SDM2.7.1-6).

Phan doan SDM2.7.3 duoc cho vao cot ODS su
dung MeOH:H0 (1:3) lam chét rira giai dé tao ra
bay phén doan (SDM2.7.3.1-7). Phan doan
SDM2.7.3.1 duoc tinh ché qua sephadex LH20
(MeOH), phan doan c¢6 mau vang dugc nap vao cot
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silica gel, rua giai bang CHCls: MeOH (6: 1) dé thu
dugc 1 (18,0 mg). Tiép tuc tach phan doan
SDM2.7.3.5 trén cot Sephadex LH-20 véi MeOH
1am chét rira giai va sau do 1a cot ODS ria giai véi
MeOH: H20 (1: 1) thu duoc 2 (22 mg).

Hop chét 1: chit bot vo dinh hinh mau vang;
Phé H NMR (CDs0D, 500 MHz), 54 ppm (J, Hz):
7,73 (2H, d, 9,0 Hz, H-2’/H-6"), 6,69 (2H, d, 9,0 Hz,
H-3’/H-5%), 5,04 (1H, d, 7,0 Hz, H-1"), 3,32 (1H,
m, H-2"%), 3,36 (1H, m, H-3"), 3,41 (1H, m, H-4""),
3,52 (1H, m, H-5""), 4,06 (1H, d, 9,5 Hz, H-6""a),
3,68 (1H, m, H-6"¢), 4,74 (1H, s, H-1°""), 3,66 (1H,
m, H-2"""), 3,49 (1H, m, H-3"""), 3,33 (1H, m,H-
4>), 3,47 (1H, m, H-5"""), 1,20 (3H, d, 6,5 Hz, H-
6°"). Phé 3C NMR (CD30D, 125 MHz): 8¢ ppm:
168,5 (C-2), 101,2 (C-3), 183,6 (C-4), 162,5 (C-5),
101,0 (C-6), 164,3 (C-7), 96,1 (C-8), 158,8 (C-9),
106,9 (C-10), 120,8 (C-17), 129,7 (C-2°/C-6"), 120,5
(C-3°/C-5"), 164,2 (C-4%), 100,8 (C-1°"), 74,8 (C-
2%), 77,8 (C-3""), 71,3 (C-4’"), 77,1 (C-5""), 67,4
(C-6""), 100,8 (C-1"), 72,3 (C-2""), 72,0 (C-3"""),
74,0 (C-4>), 69,7 (C-57""), 17,8 (C-6"").

Hop chat 2: chit bot vo dinh hinh mau vang;
Phé 'H NMR (DMSO-ds, 500 MHz), 84 ppm (J,
Hz): 6,19 (d, 2,0 Hz, H-6), 6,40 (d, 2,0 Hz, H-8),
7,55 (brs, H-2"), 6,83 (d, 9,0 Hz, H-5"), 7,56 (br d,
9,0 Hz, H-6"), 12,61 (s, 5-OH), 5,44 (d, 7,0 Hz, H-
1), 3,32 (m, H-2""), 3,08 (m, H-3"), 3,22 (m, H-
4%), 3,42 (m, H-5"), 3,55 (m, H-6a’"), 3,47 (m, H-
6b’"). Phé C NMR (DMSO-ds, 125 MHz): 8¢
ppm: 157,3 (C-2), 134,1 (C-3), 178,2 (C-4), 161,8
(C-5), 99,6 (C-6), 164,9 (C-7), 94,6 (C-8), 157,2 (C-
9), 104,8 (C-10), 122,0 (C-17), 117,0 (C-2°), 145,4
(C-3%), 149,1 (C-4), 116,2 (C-5%), 122,6 (C-6"),
101,7 (C-1°"), 74,8 (C-2""), 77,8 (C-3"’), 70,4 (C-
4), 77,0 (C-5°"), 61,5 (C-67").

Panh gia hoat tinh khang viém: Hoat tinh
khéng viém duogc danh gia thong qua tac dung uc
ché san sinh NO. Té bao dai thuc bao RAW264.7
thu nhan tir tiy xuong chudt duoc ciy vao dia nudi
cdy 96 giéng voi mat do thich hop. U trong 3 gio,
sau d6 dugc xir Iy véi cao thir hoac chét tinh khiét
¢6 ndng dd khac nhau trong 30 phut. Sau dé, khong
hoic bo sung chat kich hoat phan tng viém
lipopolysaccharide (LPS) néng d6 1 png/mL, u trong
24 gio 637 °C, 5% COs2. Sau 24 gio, Iay 100 uL. moi
treong nuoi cay trong mdi gleng chuyen sang mot
dia Elisa, bo sung 100 pL thudc thir Griess, do do
hap thu & budc séng 450 nm dé xac dinh lugng NO.
Dinh luong NO: Liy dich dong thé, bd sung 1%
albumin huyét thanh bo. Liy 1 mL hdn dich, thém 1
mL thubc thar Griess (1% sulfanilamide trong
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phosphoric acid 5% va 0,1% N- [1- Napthyl]-
Ethylenediamin), tron déu va do do hip thu cua
dung dich & 450 nm. Luong nitric oxide (NO) duoc
suy ra tir duong cong chuan caa natri nitrit.

3. KET QUA VA THAO LUAN

Hop chét 1 thu duoc & dang bot mau vang. Phé
IH NMR (MeOD, 500 MHz) xuat hién tin hidu cia
1 vong benzen 2 1an thé tai vi tri 1,4 [617,73 (2H, d,
9,0 Hz, H-2’ va H-6") va 6,69 (2H, d, 9,0 Hz, H-3’
va H-57)], m{t vong benzen 4 14n thé tai vi tri 1,2,3,5
[54 6,47 (1H, s, H-5) va 6,67 (1H, s, H-8)], mot
proton olefin ¢6 1ap tai 64 6,48 (1H, s, H-3), 2 proton
anomer tai [on 5,04 (1H, d, 7,0 Hz, H-1"") va 4,74
(1H, s, H-1""")], m6t nhém methyl bac ba 64 1,20
(3H, d, 6,5 Hz, H-6""), m{t nhom oxymethylen [y
4,06 (1H, d, 9,5 Hz, Ha-6"") va 3,68 (1H, m, Hy-6"")]
cung cac tin hi¢u oxymethine trong ving 3,32-3,92
ppm. Phd 13C NMR két hop veéi ki thuat DEPT cho
thdy, hop chat 1 ¢6 27 carbon bao gom 15 carbon
sp? cua khung flavonoid [8¢ 168,5 (C-2), 101,2 (C-
3), 183,6 (C-4), 162,5 (C-5), 101,0 (C-6), 164,3 (C-
7), 96,1 (C-8), 158,8 (C-9), 106,9 (C-10), 120,8 (C-
1°), 129,7 (C-2° va C-6"), 120,5 (C-3’ va C-5°) va
164,2 (C-4")] cung 12 carbon cta 2 phan tir duong
[5c 100,8 (C-17), 74,8 (C-2°"), 77.8 (C-3""), 71,3
(C-47), 77,1 (C-5"") va 67,4 (C-6")], va 101,0 (C-
1°°), 72,3 (C-2°""), 72,0 (C-3""), 74,0 (C-4"""), 69,7
(C-5""), 17,8 (C-6""")]. Dua vao viéc tin hiéu nhém
carbonyl xuét hién tai 183,6 ppm trén ph6 3C NMR
va trén phd HMBC, proton olefin ¢6 1ap & 6,48 cho
turong quan véi carbon carbonyl, khing dinh day 1a
mét flavonoid kiéu khung flavone.

Phé 3C NMR cho biét 1 c6 5 carbon bac ba
mang oxy, trir 2 carbon mang oxy cua khung
flavone, trong cAu tric phai mang ba nhoém hydroxyl
nira. Cac tin hi¢u proton va carbon ctia vong benzen
2 1an thé xut hién tring nhau trén phd NMR xéc
nhan day phai la vong B cua flavone va c6 cau triic
d6i xting. Do vay C-4’ phai mang nhom hydroxyl.
Hai proton ghép meta con lai phai thuc vong A va
gan vao C-6/C-8 hoic C-5/C-7. Ph HMBC khong
ghi nhan teong quan gifia 2 proton trén véi C-4, xac
dinh 2 proton trén gan vao C-6 va C-8. Twong quan
HMBC giira H-6 va H-8 véi tin hiéu tai 5c 164,3 at
han 1a C-8. Vay nhom hydroxyl con lai gin vao C-5
¢6 do dich chuyén hoa hoc 8¢ 162,5. Gia tri phd
NMR cho thay 2 phéan tor duong lan lugt 1a S-D-
glucose va a-L-rhamnose. Tuong quan giira proton
anomer cua rhamnose 8y 4,74 (1H, s, H-1°"") véi C-
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6’ cua glucose va proton anomer ctia glucose on
5,04 (1H, d, 7,0 Hz, H-1°") v6i C-7 khang dinh phan
tir rhamnose lién két vai glucose tai C-6°" va glucose
gan vao khung flavone tai C-7 thong qua lién két O-
glycoside.

Tir cac nhan dinh néu trén, két hop véi tai liéu
da cong bd (Kokotkiewicz et al. 2012), hop chat 1
duogc xac dinh la apigenin 7-O-rutinoside hay 4',5,7-
trihydroxyfavone 7-O-rutinoside (isorhoifolin).

Hop chat 2 c6 dang bot mau vang, cho phan tng
dwong tinh véi thudc thir 1% FeCly/EtOH. Pho H
NMR xuét hién céc tin hiéu cong huong caa 1 nhom
-OH kiém [81 12,61 (1H, s, 5-OH)], 1 vong benzene
thé 1,2,3,5 [+ 6,40 (1H, d, J = 2,0 Hz, H-8) va 6,19
(1H, d, J = 2,0 Hz, H-6)], 1 vong benzene thé 1,34
[6w 77,56 (1H, br d, 9,0 Hz, H-6"); 7,55 (1H, br s,
H-2%) va 6,83 (1H, d, 9,0 Hz, H-5")], 1 phan tir
duong Sglucose [on 5,44 (1H, d, 7,0 Hz, H-1"");
3,55 (1H, m, H-6a’"); 3,47 (1H, m, H-6b>); 3,42
(1H, m, H-5°%); 3,32 (1H, m, H-2""); 3,22 (1H, m, H-
4>’) va 3,08 (1H, m, H-3"")]. Phd 3C NMR két hop
ki thuat DEPT xuat hién 21 tin hiéu cong huong gdom
6 tin hiéu cong hudng ciia phan tir duwong S-glucose
[6c 101,7 (C-17); 77.8 (C-3"); 77,0 (C-57); 74,8
(C-2"); 70,4 (C-4’) va 61,5 (C-6")], va 15 tin hiéu
cong huong cua phan aglycone gom 1 carbon
carbonyl nhom chic ketone [dc 178,2 (C-4)], 7
carbon sp? bac bén mang oxygen [8c 164,9 (C-7);
161,8 (C-5); 157,3 (C-2); 157,2 (C-9); 149,1 (C-4’);
145,4 (C-3) va 134,1 (C-3)], 5 carbon sp? bac ba [5¢
122,6 (C-6°); 117,0 (C-2°); 116,2 (C-5"); 99,6 (C-6)
va 94,6 (C-8)] va 2 carbon sp? bac bdn [5¢ 122,0 (C-
1°) va 104,8 (C-10)].

S6 lieu phd NMR cho dy doan 2 c6 khung
flavone. Tin hiéu cong huong & 8y 12,61 trén phd tH
NMR khang dinh nhom -OH phai gén vao C-5. Pho
HMBC xuit hién tuong quan ciia nhom -OH kiém
ndi voi mot carbon sp? bac ba ¢ 5c 99,6 khing dinh
day 1a C-6. Proton H-6 6 546,19 (d, J = 2,0 Hz) ghép
meta vai proton & 6y 6,40 (d, J = 2,0 Hz), nén proton
nay chi co thé 1a H-8. Cac proton vong B g véi
vong benzene 3 1an thé tai vi tri 1,3,4 [84 7,56 (1H,
br d, 9,0 Hz, H-6"); 7,55 (1H, br s, H-2) va 6,83
(1H, d, 9,0 Hz, H-5")]. Phé HMBC cho thiy tuong
guan gitra proton anomer cua phan tir S-glucose ou
5,44 (1H, d, J=7,0 Hz, H-1"") v¢i carbon C-3 tai dc
134,1 ppm xac nhan phan tir dwong glucose gan vao
khung flavone tai C-3. Tir cac bién luan trén, hop
chat 2 dwoc xac dinh 14 isoquercitrin.
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Hinh 1. Céu tric hop chit 1 va 2
viém & ndng do thap. Tron

Két qua danh gia hoat tinh khéng viém ctia cac
cao chiét va cao phan doan dugc thé hién trong bang
1. Trong sb cac cao thir nghiém, cao con tong
(SDEt), cao chiét phan doan ethyl acetate (SDEA)
va cao chiét methanol (SDM) co tac dung khang

g 3 cao chiét thu duoc tir

phan doan methanol, cao chiét SDM2 c6 tac dung
khang viém manh nhét. Cac két qua trén cho thay
cam thao nam c6 tiém ning trong viéc phat trién cac
thudc khang viém.

Bang 1. Két qua danh gia tac dung khang viém ciia cac cao chiét

STT Tén miu

Noéng d9 miu

Ty 1€ wrc ché san sinh

Ty 18 té bao song sét

NO (%) (%)
Poi chimg (-) - 100,00+0,4 116,53+2,0
Déi chimg (+) 0,3 uM 17,10+0,8 85,82+0,1
[Cardamonin] 3,0 uM 96,60+0,6 85,85+0,1
LPS - 0,00+0,8 100,0£1,5
100 pg/mL 97,33+0,4 38,48+1,0
1  SDEt 30 pg/mL 56,90+0,84 68,35+1,0
3 pg/mL 31,5107 91,18+ 0,9
100 pg/mL 98,06 + 2,1 63,17+ 1,2
2  SDM 30 pg/mL 47,65+0,5 78,34+ 0,9
3 ug/mL 38,71+ 0,9 86,41 + 0.4
100 pg/mL 76,72+0,4 95,85+0,9
3  SDH 30 pg/mL 27,44+0,7 103,80+2,1
3 ng/mL 17,84+0,3 102,11+ 1,7
100 pg/mL 82,95+0,2 33,42+1,5
4  SDEA 30 pg/mL 74,72+0,6 58,56+0,5
3 ng/mL 26,30+0,4 94,60 + 1,9
Cao phan doan tir methanol

30 pg/mL 90,76 + 0,7 73,82+ 1,3
5  SDM2 10 pg/mL 58,92+0,3 85,77+ 0,7
3 ug/mL 41,62+0.9 91,26+ 1,1
100 pg/mL 99,54 + 0,9 43,15+ 1,5
6  SDM3 30 pg/mL 52,16+ 0,6 80,07 + 1,1
3 pg/mL 28,68 + 0,2 87,93+ 1,3
100 pg/mL 93,41+ 0,6 35,11+0,2
7 SDM1 30 pg/mL 55,46+ 0,2 63,71+ 1,0
3 pg/mL 28,38 0,9 91,48 +0,5

4. KET LUAN cam thao nam c6 tac dung khang viém & ndng do

Cao con tong (SDEt), cao chiét phan doan ethyl
acetate (SDEA) va cao chiét methanol (SDM) cua 14
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thip. Cao ghiét SDM2 thu duoc tr phan doan
methanol thé hién tac dung khang viém manh nhat.
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Tir cao SDM2, bing phuong phép séc ky cot vai cac
chét hip phu khac nhau, 2 chét thudc khung flavone
da dugc phan 1ap. Dya trén céc dir liéu phd NMR, 2
chét trén duoc xéac dinh ciu trac 13 isorhoifolin (1)
va isoquercitrin (2).

Loi Cdm on: Coéng trinh dugc tai trg boi Viér]
Han 1am Khoa hoc va Cong nghé Viét Nam trong dé
tai ma s6 NCVCC19.03/20-20.
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