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NO VGI CAU TRUC CUA CAC HOAT CHAT CO LAP TU CUC HOA TRANG
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Truong Pai hoc Khoahoc Tu nhién, PHQG-HCM
(Bai nhan ngay 08 thang 01 nam 2009, hoan chinh siza chita ngay 30 thang 05 nam 2009)

TOM TAT: NO Ia mgt goc tw do kém bén va ¢6 hogt tinh sinh hoc cao. Trong co thé,
NO dong vai tro quan trong nher |a tac nhan gop phan diéu hoa huyét ap, layeu to gay gian
mgch ngi sinh; c6 vai tro dan truyen than kinh, diéu hoa cam nhdn dau, diéu khién qua trinh tu
duy va tri nhé; 6 khd nang giét chét cac mam bénh va té bao ung thee. Tuy nhién, khi lzong NO
Ién s& gay ra ngi doc té doi véi co thé va dan d@én mét so bénh nghiém trong nhee: ung thee, tiéu
duwong, bénh tim mach,..... Theo y hoc cé truyen Viét Nam, clic hoa trang (Chrysanthemum
sinense Sabine.) diroc diing diéu trj cac bénh nhur thap khop va khang viém. Trong qué trinh
nghién cizu tim kiém nhiing cay thusc Viét Nam c6 kha nang chéng oxi hda, ching toi @& phét
hién cao methanol ti ctic hoa tring cé heat tinh izc ché goc tir do NO Véi gia tri 1Cs |a 142.8
ug/mL. Tir cao methanol, chiing t6i d& ¢ Idp dwoc 28 hop chat, bao gom 15 flavonoid, 7 dan
Xuat cua acid caffeoylquinic, va 6 dan xuat don gian cia phenol. Tat ca cac hop chat cd Idp
dwoc thir hoat tinh i#c ché NO, trong d6 cd 9 chat ¢6 hogt tinh véi 1Cs, trong khodng tir 29.4
dén 100 M. Nghién cizu moi quan hé giiza hogt tinh - cdu tric cac chat nay cho thay so
luwong va vi tri ciia cdc nhém OH trén vong B cua nhém flavonoid déng vai tro quan trong,
trong khi @6 ester methyl ciia acid dicaffeoylquinic lgi |am tang hogt tinh ¢ ché NO ciza nhém
nay.

1.PAT VAN PE

Nhu chiing ta da biét, oxy rat can thiét cho s sdng, tuy nhién né ciing dugc biét dén nhu
mot chit c6 hai. Oxi tré nén co hai khi nd ton tai dudi dang cac gbe tu do (con goi 1a ROS:
Reactive oxygen spieces). Cac gbc tu do ndy cd hoat tinh cao vakém bén, phan tir caa chiing co
chira mot dectron ty do. Cac gbc tu do cb ngudn gbc tir oxi nhu: superoxid (Oy), hydroxyl
(OH), hydroperoxid (HOO), peroxid (ROO), oxid nitric (NO) ion peroxynitrit (ONOO). Céc
goc tu do dugc tao ratrong co thé dé chong lai c&c loai vir(t vavi khuan gay bénh, tuy nhién khi
¢ ham lugng cao cac goc tu do nay phan ting voi protein, lipid, ADN va gay ra mot sd bénh
nghiém trong nhu: ung thu, suy than, bénh tim mach,.. ! Trong 50 céc gbce tu do thi NO la mot
gdc tu do c6 hoat tinh sinh hoc cao. NO la tac nhan gop phan diéu hoa huyét 4p; Iayeu t6 gay
gidn mach ndi sinh 23, co vai tro dan truyen than kinh % diéu hda cam nhan dau, diéu khién qua
trinh tu duy vatri nho : ¢6 kha ning giét chét cac mam bénh vaté bao ung thu 2°; Luong NO
I6n s3 gay randi doc td déi véi co thé, khi d6 NO phan tng véi cac ROS khéc dé tao ra cac
géc tu do gay hai cho co thé **,... Do d6 viéc nghién ciru cac hoat chét ¢ kha niang uc ché gbc
ty do NO dang la van ¢ quan tam. Theo mot s cong trinh nghién ciru dugc cong bd, céc
flavonoid, diterpen, cac din xuét acid caffeoylquinic, cac dan xuat acid caffeic ¢ tac dung tc
ché NO rat hiéu qua ®"®8, Cac hop chit nay thuong co mit trong céc loai tra ciing nhu céc thao
dugc gan giii vai doi sdng.

Tir mot ther nghiém sang loc hoat tinh e ché g tu do NO cia mot sb cao chiét tir dugc
lidu, chding t6i nhan thay cao metanol cua hoa clc trang, Chrysanthemum sinense Sabine.
(Asteraceage), co kha niang wc ché goc tu do NO (ICs, = 142.8 ng/mL). Chinh vi vay, d¢é tai
ndy s& khao sét tim kiém céc hoat chét c6 kha nang rc ché NO tir clic hoa trang, tir d6 nghién
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ciru mdi quan hé gitra hoat tinh va cau tric ciia chiing dé 1am co s cho viéc tim kiém céc loai
thuoc dac tri hitu hiéu nhirng cin bénh do goc te do NO géy ra.

2. THUC NGHIEM

2.1. Hoéa chét — dung cu

§ Dung dich natri nitroprussid (Merk) 10 mM: pha trong ¢ém phosphat pH 7.4 (20 mM)
trudc khi tién hanh thi nghiém va duoc bao quan trong chai téi maw.

§ Thudc thir Greiss (Merk): bao gdm hai dung dich A va B: Dung dich A: Sulfanilamid
2% trong acid phosphoric (HsPO,4) 4%. Dung dich B: N-(1-napthyl)-ethylendiamin 0.2% trong
nudce cat. Hai dung dich ndy dugc tron véi cuing ti 1é thé tich trudc khi thi nghiém.

§ Quercetin (Merk) va céc hop chat thir nghiém duoc ¢ 14p tir clc hoatrang, do tinh khiét
ctia cac chit ndy dugc xéc dinh theo phuong phap HPLC.

§ May UV-Vis Shimazu.

2.2. Co s& phwong phép *°

Natri nitroprussid bi phan hiy dudi anh sang sinh ra goc ty do NO. Trong dung dich nuéc,
NO sinh ra s§ phan ang véi oxi tao thanh san pham bén viing 1a nitrit va nitrat. Khi mau co
hoat chat (rc ché NO, thi hoat chit s3 phan wng canh tranh véi oxi, két qua 1am giam ndng do
nitrit tao thanh trong dung dich. Duatrén sy giam ham luong nitrit tao thanh cia mau cé hoat
chét trc ché NO so v6i mau khong c6 hoat chat tc ché NO (miu control), ta tinh duoc kha
nang trc ché goc tu do NO cua hoat chat. Ham lugng nitrit tao thanh duoc xéc dinh dya trén
phan &ng 1&n mau vai thudc thir Greiss vado méu ¢ 540 nm.

Kha nang trc ché goc tu do NO dugc x&c dinh dya trén phan tram tc ché | (%). Tir d6, ta
tinh dugc gia tri 1Csp, dai lugng dénh gia kha nang tc ché manh hay yéu cua c&c hoat chat.
ICs, (Inhibitory concentration) duoc dinh nghialanong dé ciamot mau matai d6 no co thé tc
ché duoc 50% gbc tu do NO. Bé cb co sd danh gia hoat tinh cia nhitng mau chét khao sét,
chiing t6i sir dung quercetin va acid caffeic 1am chat dbi chirng dé so sanh, vi déy 1a nhitng
chét c6 hoat tinh manh di véi goc tu do NO duoc sir dung 1am chat déi chung trong céc tai
liéu tham khao.

Quercetin Acid caffeic

2.3. Chuin bi mau

Hoa cuc tring dugc thu héi tai thanh phd Nha Trang, tinh Khanh Hoa vao thang 04
nam 2009. Hda kho (2,3 kg) duoc trich hoan luu bang methanol (MeOH) trong 3h. Sau khi cd
quay, cao methanol (500 g) dugc chiét lan lugc voi hexan (127 @), chloroform (21 g),
etylacetat (44 g), butanol (88 g), vanudc (200 g). Ly 18 g cao CHCl; cao EtOAc chay sic ky
cot pha thuong voi hé dung méi MeOH-CHCl; vathu duoc 7 phén doan. Tlep tuc sir dung sac
ky cot va sic ky ban mong diéu ché cac phan doan nay thu duoc 28 hop chat tinh khiét, chia
thanh 3 nhdm chinh |& nhém flavonoid (1 — 15), nhém dan xuét caa acid caffeoylquinic (16 —
22) va nhom céc phenol don gian (23 — 28) °. Céng thirc caa cac hop chit dugc trinh by nhu
sau:
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Mau cao va chat duoc hoa tan trong hdn hgp dung dich dém phosphat pH 7.4 —
etanol, nong dé etanol cudi cung khoang 2%. M6i mau duoc thir & 4 nong dd khac nhau,
trong dé:

- Mau cao metanol: 200, 100, 50 va 25 pg/mL

- Mau chét: 100, 50, 25, 10 pM.

2.4. Khao sét cac diéu kién tdi wu

2.4.1. Khdo sét @énh hwéng ciia pH 1én cwong dé mau cra phic mau diazo

MSi chat mau cé cuong d6 mau khac nhau tai cac khoang pH khac nhau. Do do,
ta can khao sat sy thay doi mau theo pH dé tim khoang pH toi wu cho phan ng.

Nhén xét: Dé phirc mau hinh thanh hoan toan va én dinh thi pH caadung dich phai ¢ trong
khoang 1,2 dén 2,0.

0.07 4
0.065 +
0.06 +

0.055 4

0.05 : : . :
0.5 1 1.5 2 25
pH

Pé thi 1. Anh huong cia pH |én cuong d6 mau caa phirc mau diazo.
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2.4.2. Khao sat s phan hiy natri nitroprussid trong chai téi mau ¢ nhiét @é khodng
250C

Natri nitroprussid bi phan hay dudi anh sang tao ra NO. Do d6, dé co duoc két qua phan
tich chinh x&c, ching téi tién hanh khao s& s phan huy caa natri nitroprussid trong chai ti
mau theo thoi gian dé co thé chuan bi va bao quan dung dich ndy mét cach hop ly trong qué
trinh thuc nghiém

0.02
A
._./0—0—0\’
0.01 |
0 T T T 1
0 25 50 75 100
t (phait)

Db thi 2. Sy phan hay natri nitroprussid trong téi theo thoi gian

Két qua cho thay natri nitroprussid khdng phan huy trong 90 phit sau khi chuan bi. Do do,
ta co the tien hanh thi nghiém véi dung dich natri nitroprussid trong khoang thoi gian trén ma
khéng anh huéng dén két qua do.

2.4.3. Khdo sét s sinh ra NO theo théi gian

Natri nitroprussid rat nhay voi énh sng va bj anh sang phan huy theo thoi gian. B¢ c6 thé
xé&c dinh I}rgng nitrit mot cach chinh xac nhat thi doi h{)i lugng NO §inh ra phai 6n dinh. Do
d0, viéc dau tién la phai khao sat dugc khoang thoi gian 6n dinh cianéng dé NO tao thanh.

Db thj cho thiy, sau khoang 180 phut u thi lwgng NO sinh ra 6n dinh. Do do, ta chon thoi
gian 12180 phit méi thyc hién [&n mau phan tng.

Tir két qua téi uu c&c diéu kién thuc nghiém, ching t6i tién hanh nghién ciru hoat tinh ciia
C&C MAu cao vamau chat.
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Po thi 3. NO sinh ratir natri nitroprussid theo thoi gian
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3. KET QUA VA BIEN LUAN
3.1. Két qua thir hoat tinh c ché NO ciia miu cao metanol cia hoa clc triang

Hoa clic tring (Chrysanthemum sinense Sabin.) dugc phoi kho, trich hoan luu bing
methanol. Thir hoat tinh irc ché NO mau cao thu dugc tacd két qua sau (bang 1):

Bang 1. Két qua hoat tinh trc ché NO cia cao MeOH — clc hoatring.

N6ng d6 |C50

: 200 100 50 25 _
(ugmL™) (ugmL™)
% tic ché 58.3 438 24.2 13.2 142.8

Nhu vay, trong thanh phén ciia hoa ctic hoa tréng c6 chira cac hop chét c6 hoat tinh e ché
NO. Bé tim hieu ro hon ve hoat tinh rc ché NO cua hoa ctic hoatrang, ching toi tiep tyc khao
sat hoat tinh cua 28 chat duoc cd 1ap tir hoa ctic hoa trang bao gom 15 flavonoid, 7 dan xuat
cuaacid caffeoylquinic, va6 dan xuat don gian caa phenol.

3.2. Két qua hoat tinh ic ché NO ciaa nhém flavonoid

Bang 2. Két qua hoat tinh trc ché gbc tu do NO ciia nhém flavonoid.

Mi % wrc ché ICso
au

100 pM 50 uM 25 uM 10 uM (UM)
Acacelin-7-O-(3-O-acetyl-b-D- | 156,11 | 77413 | 200+12 - >100
gluco pyranoside) (1)
Diosmetin (4) 344+07 | 185+10 | 11.7+17 6.4+08 | >100
Apigenin (5) 329407 | 249+07 | 159+04 85+14 | >100
Eupafolin (6) 68.8+09 | 60.7+21 | 403+08 | 192+25 | 370
Acacetin (8) 97155 79+13 - - >100
Jaceidin (9) 547+10 | 366+08 | 246+10 | 152+11 | 87.0
Tricetin 3',4',5 -trimethyl ether 109+ 15 _ B _ >100
(10)
5,7,3 -Trihydroxy-6,4',5'-
trimethoxyflavone (11) 478+13 | 31307 | 148+03 58+05 | >100
(Alg)gm'” 6.3 .5 timethyl ether | g5 3,01 | 549400 | 349+07 | 135+01 | 439
Acacetin-7-O-b-D- 69402 | 62+21 | 24+15 - >100
glucopyranoside (13)
Luteolin-7-O-p-D-glucosid (14) | 39.2+06 | 29.6+02 | 158+13 49+16 | >100
Eryodictyol (15) 309+04 | 281+03 | 142+02 66+06 | >100
Quercetin (chit chuén 1) 59.2+0.2 63.5+07 | 61.7+07 | 356+02 | 183
Acid caffeic (chit chuin 2) 68.8+0.7 | 61.9+02 | 407+02 | 234+03 | 36.0

Trong 6 12 chét khao sét thi c&c chét 6, 9, 12 c6 hoat tinh e ché NO. Trong d6, chat 6 ¢
hoat tinh irc ché NO manh nhat véi 1Cso = 37.0 uM (yeu hon quercetin nhung tuong duong véi
acid caffeic). Hop chat 12 c6 hoat tinh icc ché NO kh& manh véi 1Csy = 43.9 uM, trong khi hop
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chit 9 c6 hoat tinh e ché NO kha yéu véi ICs, = 87.0 uM. C&c hop chit 4, 5, 11, 14, 15 c6
hoat tinh trc ché NO rat yéu (ICs, > 100 uM).

Trong ciu trdc caa nhom flavonoid, nhdm OH nam & vi tri B-3' va B-4' cho hoat tinh uc
ché cao hon céc vi tri con lai (4, 5, 9, 11, 12) > (1, 8, 10), (14 > 13). Ddi vai céc chit maphan
tr c6 nhom duong thi hoat tinh e ché giam han (6 — 8 > (14 — 13). Bac biét nhém OH tai vi tri
B-4' ¢6 hoat tinh [6n hon han so voi B-3' (12 > 11). Khi nhém OH hién dién ca hai vi tri B-3,
B-4' thi hoat tinh wc ché NO rat manh (6 > 4, 5, 9, 11, 12). bic biét, khi so sanh véi chat
chuin quercetin, tathiy nhém OH nam & vi tri C-3 1am ting hoat tinh tc ché NO rat manh voi
ICso = 18.3 uM (chudn 1 > 6). Ngoai ra, ndi ddi gita C-2, C-3 ciing lam tang hoat tinh (6 »
15). Trong khi d6 thi nhém metoxy & cac vi tri trén vong B 1am tiang hoat tinh caa c&c hop chat
khao sét (12 > 9). Tathiy, nhém OH trén vong A hau nhu c6 hoat tinh tc ché NO rét thap, thé
hién & céc chat 1, 8, 10, 13.

Nhin chung, kha nang tc ché goc tu do caa nhém flavonoid 1a nho vao sb luong vavi tri
nhém OH trén vong B quyét dinh. Bong thoi, né con chiu anh hudng do ciu tric cong huong
kéo dai cua céc vong phenol.

3.3. Két qua hoat tinh ic ché NO cia cac din xuat acid caffeoylquinic

Bang 3. Két qua thir hoat tinh &rc ché gbc tu do NO cua cac dan xuit caffeoylquinic acid.

% tc ché ICso
100 uM 50 uM 25 uM 10 uM (UM)

3-O-Caffeoylquinic acid (16) | 49.0+02 | 47.4+01 | 29.8+0.2 | 153+0.2 | 100

MAu

5-O-Caffeoylquinic acid (17) | 38508 | 464+13 | 350+17 | 123+03 | >100

3,5-O-dicaffeoylquinic acid 504+09 | 421+12 | 353+12 | 168+0.7 | 976

(19)

3,5 O-Dicaffeoylquinicmethyl | o )\ 5 | 444407 | 389+02 | 216404 | 863
ester (21)

4,5-O-Dicaffeoylquinicmethyl | oo 5 | 609404 | 477£02 | 26.6+04 | 204
ester (22)

Quercetin (chit chuin 1) 50.2+0.2 | 635+07 | 61.7+0.7 | 356+0.2 | 183
Acid caffeic (chét chun 2) 68.8+07 | 61.9+02 | 407+02 | 234+03 | 36.0

Két qua cho thiy, cac hop chit dan xuét caa acid caffeoylquinic déu co hoat tinh tc ché
NO, trir chat 17. Trong d6, hop chat 22 ¢6 hoat tinh ¢ ché NO manh nhét véi 1Cs, = 29.4 uM
(yéu hon quercetin nhung manh hon acid caffeic). Cac hop chit 16, 19, 21 c6 hoat tinh trc ché
NO yéu véi |Cs 13N luot 12100, 97.6 va 86.3 uM.

Nhin chung, trong ciu tric caa cac dan xuat acid caffeoylquinic thi c&c di-caffeoyl ¢ hoat
tinh tuong dbi manh hon so véi momo-caffeoyl (19, 21, 22) > (16, 17). Nhém caffeoyl & vi tri
R? c6 hoat tinh manh hon & vi tri R* (16 > 17). Bac biét, khi nhém caffeoyl ¢ ca hai vi tri R,
R* ¢6 hoat tinh manh hon han vi tri khi chi ¢ R? hoac R* (22 > 21). Ngoai ranhom metyl ¢ trén
nhém carboxyl cua dicaffeoylquinic ciing lam tang hoat tinh trc ché NO (21 > 19). Nhu vay,
kha nang uc ché gbc ty do NO ciia c&c dan xuit caffeoylquinic acid khong chi do vi tri va sd
lwong goc caffeoyl quyét dinh ma con do nhém metyl trén nhém carboxyl quyét dinh.
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3.4. Két qua thir hoat tinh c ché NO ciia cac hop chit phenol don gian
Bang 4. Két qua thir hoat tinh trc ché caa céac hop chét phenol don gian.

. % Ucché | Csp
Mau
100 pM 50 uM 25 uM 10 pM (HM)
Methylcaffeat (24) 530+03 |447+07 | 303+66 | 80+18 82.0
3,4-Hydroxybenzaldehyd (25) 308147 | 104+06 | 41+11 - >100

3,4-Dihydroxybenzoic acid (26) 284+13 | 23.0+£19 | 11.7+03 21+13 >100

Dearabinosyl pneumonanthoside
@7

Quercetin (chit chuin 1) 50.2+02 | 63.5+0.7 | 61..7+0.7 | 356+0.2 18.3
Acid caffeic (23) (chit chuan 2) 68.8+07 | 61.9+02 | 40.7+02 | 234+03 36.0

432+10 | 26.9+26 | 10.0+0.7 1.1+08 >100

Déi voi cac hop chit phenol don gian thi cac din xuét cua acid caffeic 1a ¢ hoat tinh wc
ché twong déi cao. Trong do6, acid caffeic (23) ¢o hoat tinh tc ché manh nhét véi 1Cs, = 36.0
uM, ké dén la methylcaffeat véi 1Cs, = 82.0 uM. C&c chit 25, 26, 27 ¢6 hoat tinh trc ché thap
(|C50 > 100 MM)

Kha nang tc ché NO ciaa nhém acid caffeic ting theo sb nhém OH trén vong phenol (23,
24 > 25). Tuy nhién, nhém methyl trén carboxyl lai |am giam hoat tinh tc ché (23 > 24).

Hoat tinh cia chat 26 > 27 cho thay nhém adehid c6 hoat tinh tc ché cao hon 1a nhém
carboxilic. Ngoai ra, ta con thiy riang ciu tric cong huong kéo dai cd tinh quyét dinh dén hoat
tinh &rc ché caa céc hop chét phenolic don gian (23 » 26, 27).

Nhu vay, két qua khao sét cho thiy c6 9 chét c6 hoat tinh tc ché NO |&: eupafolin (6) (1Cso
= 37.0 uM), jaceidin (9) (ICso = 87.0 uM), apigenin 6,3',5-trimethyl ether (12) (ICs, = 43.9
1M), 3-O-caffeoylquinic acid (16) (ICsy = 100.0 uM), 3,5-O-dicaffeoylquinic acid (19) (1Cso =
97.6 M), 3,5-O-dicaffeoylquinicmetyl ester (21) (IC, = 86.3 uM), 4,5-0-
dicaffeoylquinicmetyl ester (22) (ICso = 29.4 UM), methylcaffeat (24) (ICs = 82 pM), acid
caffeic (23) (ICso = 36.0 pM). Hoat chit ciza c&c chit ndy tlly thuc vao cau tric caa ching.

4KET LUAN

Két qua nghién ciru ciia dé tai cho thiy, kha nang wc ché goc tu do NO cia clc hoa tring
la do sy c6 mat cua céc flavonoid, cac dan xuat caa acid caffeoylquinic, c&c dan xuét caa acid
caffeic vamot sb cac hop chat ciu tric phenol don gian khéc. Két qua nghién ciru nay 1a mot
minh ching khoa hoc cho viéc sir dung clc hoa tring trong y hoc ¢6 truyén diéu tri cac bénh
viém nhiém, thap khép, chong 130 héa... Két qua ndy, c6 thé khang dinh hon vai trd cua céc
hop chat thién nhién dbi vai co thé con nguoi, va hy vong trong tuong lai s3 ¢6 nhiéu hon cac
loai thudc tir thién nhién dic tri cho nhitng can bénh do géc tu do gay ra.
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STUDY ON THE STRUCTURE-ACTIVITY RELATIONSHIP OF ISOLATED
COMPOUNDS FROM CHRYSANTHEMUM SINENSE SABINE. AND NITRIC
OXIDE INHIBITORY ACTIVITY

Bui Huu Trung, Nguyen Thi Thanh Mai
University of Science, VNU-HCM

ABSTRACT: It is known that nitric oxide (NO) radical is not only a physical mediator
but, if excessive amounts, can be cytotoxic. An overproduction of NO is thought to contribute
to the development of disease states such as cancer, diabetic, heart diseases.... The flower of
Chrysanthemum sinense Sabine. (Asteraceae) has been used in Vietnamese traditional
medicine for the treatment of rheumatism and inflammatory diseases. In the screening
program for antioxidant activity of medicinal plants from Vietnam, the methanolic extract of
the flower of C. sinense exhibited significant NO radical inhibitory activity with an 1Cs, value
of 142.8 ug/mL. Phytochemical analysis of the MeOH extract of C. sinense resulted in the
isolation of 28 compounds including 15 flavonoids, 7 caffeoylquinic acid derivatives, and 6
simple phenolic compounds. All isolated compounds were tested on NO inhibitory activity, in
which 9 compounds showed activities with 1Csy values ranging from 29.4 to 100 xM. The
structure—activity relationship studies on active compound showed that the number and
position of hydroxyl groups in the ring B of flavonoids plays a crucial role, while the
methylation of the carboxyl group of dicaffeoylquinic acids promotes the NO inhibitory
activity.

Key words: Nitric oxide, NO inhibitory activity, Chrysanthemum sinense.
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