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TOM TAT: NO la mot gc'v'c tw do kém bén va cé hoat tinh sinh hoc cao. Trong co thé,
NO dong vai r6 quan trong nhu la tdc nhan gp phan diéu hoa huyét dap, la yéu 16 gay gian
mach ngi sinh; ¢6 vai tro dan truyén than kinh, diéu hoa cam nhdn dau, diéu khién qud trinh tu
duy va tri nh6; c6 kh ndng giét chét cdc mdm bénh va té béo ung thu. Tuy nhién, khi leong NO
lom s€ gdy ra néi doc 16 doi vdi co thé va dén dén mot s0-bénh nghiém trong nhu: ung thu, tiéu
duong, bénh tim mach,...... Theo y hoc c6 truyén Viét Nam, cic hoa tring (Chrysanthemum
sinense Sabine.) dwge dimg diéu tri cdc bénh nhw thdp khép va khdng viém. Trong qud trinh
nghién ciru tim kiém nhimg cdy thudc Viét Nam c6 kha néng chong oxi héa, chung t6i da phat
hién cao methanol tir ciic hoa trcfng c6 hoat tinh tic ché géc t do NO vi gid tri ICsp la 142.8
pg/mL. Tir cao methanol, ching t6i da cé ldp dwoc 28 hop chat, bao gém 15 flavonoid, 7 dan
xudt ciia acid caffeoylquinic, va 6 dén xudt don gian cia phenol. Tdt ca cdc hop chat cé ldp
dwgc thir hoat tinh vrc ché NO, trong dé c6 9 chdt cé hoat tinh véi ICsy trong khodng tir 29.4
dén 100 puM. Nghién ciru moi quan hé giita hoat tinh - cdu tric cde chdt nay cho thdy sé
lwgng va vi tri ciia cdc nhém OH trén vong B cua nhém Slavonoid déng vai troé quan trong,
trong khi do ester methyl ciia acid dicaffeoylquinic lai lam 1ing hoat tinh tzc ché NO cia nhém
nay.

1.DAT VAN PE

Nhur chiing ta da biét, oxy rét cn thiét cho sw séng, tuy nhién né ciing dugc biét dén nhu
moét chit cd hai. Oxi trd nén c6 hai khi né tdn tai dudi dang céc géc tir do (con goi la ROS:
Reactive oxygen spieces). Céc gbc tu do nay c6 hoat tinh cao va kém bén, phén tir ctia ching c6
chira mét electron tu do. Cac géc tr do c6 ngudn gbc tir oxi nhu: superoxid (O;), hydroxyl
(OH), hydroperoxid (HOO), peroxid (ROO), oxid nitric (NQ), ion peroxynitrit (ONOO"). Cac
gbe tw do duroc tao ra trong co thé dé chdng lai cac loai virtt va vi khun gay bénh, tuy nhién khi
& ham lugng cao cac gée tw do nay phan {ng véi protein, lipid, ADN va giy ra mét sé bénh
nghiém trong nhu: ung thu, suy thin, bénh tim mach,....! Trgng sb cac géc tur do thi NO la mot
goc tw do c6 hoat tinh sinh hoc cao. NO 14 téc nhan gép phén didu hoa huyét ap; 1a yéu tb gy
gian mach ndi sinh **; ¢4 vai trd din truyén thdn kinh *; didu hoa cam nhan dau, didu khién qué
trinh tu duy va tri nhé >*; ¢6 kha niing giét chét cac mim bénh va té bao ung thu **; Lwgng NO
l6n s& gdy ra ndi doc t6 dbi véi co thé, khi d6 NO phan g véi cde ROS khac d& tao ra cic
gde tyr do gay hai cho co thé *,... Do d6 viéc nghién ciru cac hoat chat c6 kha ning irc ché gbe
tw do NO dang 14 vin dé quan tdm. Theo mot s& cong trinh nghién ctru duge cong bd, cac
flavonoid, diterpen, cdc dan xut acid caffeoylquinic, cac dan xuat acid caffeic c6 tac dung e
ché NO rit hiéu qua *™. Cac hop chit nay thudng c6 mit trong cac loai tra ciing nhu céc thao
duoc gan giii véi doi séng.

Tir mét thir nghiém sang loc hoat tinh e ché goc tu do NO cua mét sd cao chiét tir duoc
li¢u, chiing t3i nhan thdy cao metanol ctia hoa ciic tring, Chrysanthemum sinense Sabine.
(Asteraceae), cé kha ning {rc ché géc twr do NO (ICso = 142.8 pg/mL). Chinh vi vdy, d& tai
ndy s& khao sat tim kiém cac hoat chét ¢ kha néng trc ché NO tir ctic hoa tring, tir d6 nghién
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clru moOi quan hé giira hoat tinh va cau tric cia ching dé 1am co s& cho viéc tim kiém cac loai
thude déc trj hiru hiéu nhirng can bénh do goc tu do NO gay ra.

2. THUC NGHIEM

2.1. Héa chit — dung cu

= Dung dich natri nitroprussid (Merk) 10 mM: pha trong dém phosphat pH 7.4 (20 mM)
trude khi tién hanh thi nghiém va dugc bao quan trong chai toi mau.

* Thudc thir Greiss (Merk): bao gdm hai dung dich A va B: Dung dich A: Sulfanilamid
2% trong acid phosphoric (H;PO,) 4%. Dung dich B: N—(l—napthyl) -ethylendiamin 0.2% trong
nudc cit. Hai dung dich nay dugc tron véi ciing ti 16 thé tich trude khi thi nghlem

* Quercetin (Merk) va cac hop chit thir nghiém dugc co lap tir clic hoa tring, @6 tinh khiét
clia céc chat nay dugce xdc dinh theo phwong phap HPLC.

* May UV-Vis Shimazu.

2.2. Co s& phwong phap "°

Natri mtroprusmd bi phan huty dudi 4nh sang sinh ra gbc tw do NO. Trong dung dich nuoc,
NO sinh ra s& phan mg v6i oxi tao thanh san phim bén vimg la nitrit va nitrat. Khi mau co
hoat chét irc ché NO, thi hoat chit s& phan ung canh tranh v&i oxi, két qua lam giam nong do
nitrit tao thanh trong dung dich. Dya trén su giam ham luong nitrit tao thanh cua mau c6 hoat
chét trc ché NO so voi miu khong c6 hoat chit tc ché NO (méu control), ta tinh duoc kha
nang trc ché goc tur do NO cua hoat chat. Ham lugng nitrit tao thanh dugc xé4c dinh duya trén
phén @ng lén mau vaéi thuoc thir Greiss va do mau & 540 nm.

Kha ning tc ché goc tr do NO duogc xéc dinh dya trén phan trim e ché I (%). Tir do, ta
tinh dugc gid tri ICso, dai luong danh gia kha nang e ché manh hay yéu cua cac hoat chat.
Ing (Inhibitory concentratson) dugc dinh nghia la nong d6 cia mét mau ma tal do no c6 thé trc
ché dugc 50% gbe tr do NO. Dé c6 co s& danh g1a hoat tinh cua nhing méu chat khao sat,
chung toi sir dung quercetm va acid caffeic lam chét d6i chirng dé so sanh, vi ddy la nhiing
chét c6 hoat tinh manh déi véi gbe tw do NO dugc sir dung 1am chét dbi chimg trong céc tai
liéu tham khao.

OH 0 OH

Quercetin Acid caffeic

2.3. Chuén bj miu

Hoa ciic tring dwgc.thu héi tai thanh ph Nha Trang, tinh Khanh Hoa vao thang 04
nim 2009. Héa khé (2,3 kg) dugc trich hoan lru bing methanol (MeOH) trong 3h. Sau khi c¢6
quay, cao methanol (500 g) dwgc chiét 14n lu'orc voi hexan (127 g), chloroform (21 ),
etylacetat (44 g), butanol (88 g), va nude (200 g). Liy 18 g cao CHCI; cao EtOAc chay sic ky
cdt pha thuong véi hé dung mdi MeOI—I—CI—IC[; va thu dugc 7 phéan doan. Tlep tuc sir dung sac
ky cot va sic ky ban méng diéu ché cac phan doan nay thu duoc 28 hop chat tinh khiét, chia
thanh 3 nhém chinh 1a: nhém flavonoid (1 - 15), nhém dan xuét ciia acid caffeoylquinic (16 -
22) va nhém céc phenol don gian (23 — 28) °. Céng thirc ctia cdc hop chat dugc trinh bay nhu
sau:
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Mau cao va chét dugc hoa tan trong hén hop dung dich dém phosphat pH 7.4 -
etanol, ndng dd etanol cudi cing khoang 2%. M&i mau dugc thir & 4 nong d6 khac nhau,
trong do:

— M4u cao metanol: 200, 100, 50 va 25 ug/mL

— Miu chét: 100, 50, 25, 10 M.

2.4. Khdo sat cac diéu kién tdi wu

2.4.1. Khdo sdt anh hwéng cia pH lén cuwong dp mau ciia phivc mau diazo

M01 chét mau ¢6 cudng d6 mau khéc nhau tai cac khoang pH khéac nhau. Do do,
ta cdn khao sat su thay ddi mau theo pH dé tim khoang pH t6i wu cho phan ung.

Nhdn xét: Pé phirc mau hinh thanh hoan toan va 6n dinh thi pH ctia dung dich phai & trong
khoang 1,2 dén 2,0.

0.07 -
0.065 -
0.06

0.055 -

0.05 — + . ,
0.5 1 1.5 2 25
pH

Pd thi 1. Anh hudng clia pH 1én cudng dd mau cua phirc mau diazo.
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2.4.2. Khao sdt sw phin hity natri nitroprussid trong chai 16i mau & nhiét dp khodng
250C

Natri mtroprussnd bi phan hity du6i anh sang tao ra NO. Do d6, dé c6 dugc két qua phén
tich chinh xac, chung t6i tién hanh khao sat sy phan hity cia natri nitroprussid trong chai tdi
mau theo thoi gian dé c6 thé chuin bi va bao quan dung dich nay mét cach hop Iy trong qué
trinh thue nghiém

0.02 1
A PRI L L
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0 ] T T 1
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" t (phit)

D6 thj 2. Sy phén hiy natri nitroprussid trong t6i theo thoi gian

Két qua cho thay natri nitroprussid khéng phan hiy trong 90 phut sau khi chuan bj. Do dé,
ta c6 thé tién hanh thi nghiém véi dung dich natri nitroprussid trong khoang thoi gian trén ma
khéng anh hudng dén két qua do.

2.4.3. Khao sdt sy sinh ra NO theo thoi gian

Natri nitroprussid rat nhay véi 4nh sang va bi 4nh sédng phan huy theo thoi glan Dé c6 thé
xac dinh luong nitrit mot cich chinh xac nhat thi doi hoi lugng NO sinh ra phai n dinh. Do
d6, viéc dau tién la phai khao sat duge khoang thoi gian én dinh cua néng @6 NO tao thanh.

Db thi cho thiy, sau khoang 180 phiit @i thi lugng NO sinh ra 6n dinh. Do d6, ta chon thoi
gian [a 180 phit mai thuc hién 1én mau phan ing.

Tir két qua t01 wu céc diéu kién thuc nghiém, ching tdi tién hanh nghién ciru hoat tinh cua
cac miu cao va mau chat.
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P thj 3. NO sinh ra tir natri nitroprussid theo thi gian
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3. KET QUA VA BIEN LUAN
3.1. Két quﬁ thir hoat tinh irc ché NO ciia miu cao metanol ciia hoa ciic tring

Hoa-ciic tring (Chrysanthemum sinense Sabin.) dugc phoi khd, trich hoan luu bang
methanol. Thir hoat tinh rc ché NO méu cao thu dugc ta c6 két qua sau (bang 1):

Bing 1. Két qua hoat tinh wc ché NO ciia cao MeOH — ciic hoa tring.

Nﬁﬂg do IC50

4 200 100 50 25 :
(ugmL™) (pg mL™)
% trc ché 58.3 43.8 24.2 132 142.8

Nhu vy, trong thanh phan ctia hoa ciic hoa tring c6 chira cic hop chit c6 hoat tinh trc ché
NO. Pé tim hiéu 5 hon vé hoat tinh irc ché NO cta hoa ciic hoa trang, chiing t6i tiép tuc khéo
sat hoat tinh cua 28 chit dugc ¢b 14p tir hoa cic hoa trang bao gom 15 flavonoid, 7 dén xuét
clia acid caffeoylquinic, va 6 dn xuat don gian cia phenol.

3.2. Két qua hoat tinh c ché NO ciia nhém flavonoid

Bang 2. Két qua hoat tinh tc ché gbc tw do NO ciia nhém flavonoid.

~ % trc Ché [C50
Mau
100 uM 50 uM 25 uM 10 uM (uM)

Acacetin-7-0-(3-O-acety-fD- | 156,11 | 77£13 | 290+12 - >100
gluco pyranoside) (1)
Diosmetin (4) 344407 | 18510 | 11717 64+08 | >100
Apigenin (5) 32.9+0.7 249+0.7 159+ 04 85+14 >100
Eupafolin (6) 68.8+09 | 60721 | 403+08 | 192+25 | 37.0
Acacetin (8) 07£55 7.9+1.3 = = >100
Jaceidin (9) 547+1.0 | 366+08 | 246+10 | 152=1.1 | 87.0
Tricetin 3°,4°,5’-trimethyl ether 109+ 1.5 _ _ _ >100
(10)
5,7,3"-Trihydroxy-6,4’,5°-
rimethoxyflavone (11) 478+13 | 313+07 | 148+0.3 58+05 | >100
‘&g‘)ge“‘“ 6,35"-trimethylether | coa, 01 | 549+00 | 34907 | 13501 | 43.9
Acacetin-7-0-D- 6902 | 62+21 | 2415 - >100
glucopyranoside (13)
Luteolin-7-0-f-D-glucosid (14) | 39.2=0.6 29.6+0.2 158+13 49+1.6 >100
Eryodictyol (15) 39.9+04 | 28.1%03 142+02 6606 | >100
Quercetin (chat chuén 1) 592+02 | 63.5+07 | 61.7£07 | 356+02 | 183
Acid caffeic (chit chuén 2) 688+0.7 | 619+02 | 407+£02 | 234%03 | 36.0

Trong s6 12 chét khao sét thi céc chét 6, 9, 12 ¢6 hoat tinh irc ché NO. Trong do, chat 6 c6
hoat tinh {rc ché NO manh nhét v&i ICso = 37.0 #M (yeu hon quercetin nhung tuong duong véi
acid caffeic). Hop chat 12 c6 hoat tinh trc ché NO kha manh véi ICs = 43.9 uM, trong khi hop
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chat 9 ¢6 hoat tinh &c ché NO khé yéu véi ICs; = 87.0 uM. Céc hop chét 4, 5, 11, 14, 15 ¢6
hoat tinh {rc ché NO rat yéu (ICso > 100 uM).

Trong cdu tric ciia nhém flavonoid, nhém OH ndm & vi tri B-3' va B-4' cho hoat tinh trc
ché cao hon céc vi tri con lai (4, 5, 9, 11, 12) > (1, 8, 10), (14 > 13). DBbi véi cac chat ma phén
tir c6 nhém dudng thi hoat tinh trc ché giam hin (6 — 8 > (14 — 13). Pic biét nhém OH tai vi tri
B-4' ¢6 hoat tinh 16n hon hén so véi B-3' (12 > 11). Khi nhém OH hién dién ca hai vi tri B-3’,
B-4' thi hoat tinh trc ché NO rit manh (6 > 4, 5, 9, 11, 12). Dac biét, khi so sénh vé&i chat
chuén quercetin, ta thiy nhém OH ndm & vi tri C-3 lam tang hoat tinh rc ché NO rat manh voi
ICso = 18.3 uM (chuin 1 > 6). Ngoai ra, ndi déi giua C-2, C-3 ciing lam tadng hoat tinh (6 »
15). Trong khi d6 thi nhém metoxy & céc vi tri trén vong B 1am ting hoat tinh ciia céc hop chat
khdo sét (12 > 9). Ta thdy, nhém OH trén vong A hau nhu c6 hoat tinh trc ché NO rit thp, thé
hién & cac chat 1, 8, 10, 13.

Nhin chung, kha ning tc ché goc tu do cua nhom flavonoid la nho vao s6 Iugng va vi tri
nhém OH trén vong B quyét dinh. Ddng thdi, n con chiu anh huéng do ciu triic cong hudng
kéo dai cia cac vong phenol.

3.3. Két qua hoat tinh irc ché NO ciia cic din xuét acid caffeoylquinic

Béng 3. Két qua thir hoat tinh rc ché géc t do NO cuia cac dén xuét caffeoylquinic acid.

% trc ché ICs,
100 uM 50 uM 25 uM 10 uM (uM)

3-0-Caffeoylquinic acid (16) 49002 | 474+0.1 | 29.8+0.2 | 15.3+0.2 100

Miu

5-O-Caffeoylquinic acid (17) 38508 | 464+£13 | 350+1.7 | 123+03 | >100

3,3-O-dicaffeoylquinic acid 50409 |421+12|353+12 | 168207 | 97.6

(19)

2;?;,0(-2[:i)caffeoquuinicmethyl 52.1+£3.0 | 444+0.7 | 389+02 | 21.6+04 | 863
:;ff('zn;)caffeoy]qmicmethyl 577402 | 609+04 | 477£02 | 266+04 | 29.4
Quercetin (chit chuén 1) 592+02 | 635+07 | 61.7+0.7 | 35602 | 183
Acid f.taffeic (chét chuén 2) 68.8+0.7 | 61.9+02 | 40.7+02 | 23.4+03 | 36.0

Ket qué cho thdy, cac hop chat din xuét cia acid caffeoylquinic déu c6 hoat tinh irc ché
NO, trir chét 17. Trong d6, hgp chit 22 c6 hoat tinh trc ché NO manh nhét voi ICsy = 29.4 pM
(véu hon quercetm nhung manh hon acid caffeic). Cac hop chét 16, 19, 21 c6 hoat tinh irc ché
NO yéu véi ICs lan lugt 12 100, 97.6 va 86.3 uM.

Nhin chung, trong cdu tric cia cac dén xuat acid caffeoylquinic thi cdc di-caffeoyl c6 hoat
tinh twong di manh hon so véi momo-caffeoyl (19, 21, 22) > (16, 17). Nhém caffeoyl & vi tn
R? ¢6 hoat tinh manh hon & vj tri R* (16 > 17) bac blet khi nhom caffeoyl & ca hai vi tri R’
R* c6 Hoat tinh manh hon han vi tri khi chi &@ R? hodc R? 22 >721). Ngoa: ra nhém metyl & trén
nhom carboxyl cua dicaffeoylquinic cling lam ting hoat tinh {rc ché NO (21 > 19). Nhu vay,
kha néng tic ché gbc tu do NO cua cac dén xuét caffeoylquinic acid khéng chi do vi tri va s6
lugng 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 e ché NO ciia cac hop chit phenol don gian
Béng 4. Két qua thir hoat tinh trc ché ciia cac hop chét phenol don gian.

. % Uc ché ICs

Mau M

100 uM 50 uM 25 uM 10 uM (uM)

Methylcaffeat (24) 53.0+03 [447£07 | 303£6.6 8.0+1.38 82.0
3,4-Hydroxybenzaldehyd (25) 30.8+4.7 [ 10406 | 4.1=1.1 - >100

3,4-Dihydroxybenzoic acid (26) 284+13 | 23.0£19| 11.7£03 2113 >100

'(szgrabi’“’Sylp“e“m"“amh‘“ide 432+10 |269+26| 100+£07 | 1.1+08 | >100

Quercetin (chét chudn 1) 592+02 | 63.5+£07 | 61.7+£0.7 356+0.2 18.3
Acid caffeic (23) (chét chuén 2) 688+0.7 | 619+02 | 40.7+0.2 234+0.3 36.0

Déi véi cac hop chit phenol don gian thi cac din xuét ciia acid caffeic la ¢ hoat tinh trc
ché twong ddi cao. Trong do, acid caffeic (23) c6 hoat tmh trc ché manh nhat véi ICs, = 36.0
uM, ké dén 1a methylcaffeat v&i ICsy = 82.0 uM. Cac chét 25, 26, 27 c6 hoat tinh trc ché thép
(ICso> 100 pM).

Kha ning irc ché NO ctia nhém acid caffeic ting theo s6 nhém OH trén vong phenol (23,
24> 25). Tuy nhién, nhém methyl trén carboxyl lai lam giam hoat tinh trc ché (23 > 24).

Hoat tinh ctia chit 26 > 27 cho thay nhom aldehid cé hoat tinh trc ché cao hon 12 nhém
carboxilic. Ngoai ra, ta con thdy ring cdu tric cng hudng kéo dai co tinh quyét dinh dén hoat
tinh trc ché ctia cac hop chét phenolic don gian (23 » 26, 27).

Nhur viy, két qua khéo sat cho thiy c6 9 chit c6 hoat tinh (rc ché NO la: eupafolin (6) (ICs
= 37.0 uM), jaceidin (9) (ICso = 87.0 uM), apigenin 6,3',5'-trimethyl ether (12) (ICs, = 43.9
uM), 3-O-caffeoylquinic acid (16) (ICsp = 100.0 #M), 3,5-O-dicaffeoylquinic acid (19) (ICs, =
976 uM), 3,5-O-dicaffeoylquinicmetyl ester (21) (ICs, = 86.3 uM), 4,5-0-
dicaffeoylquinicmetyl ester (22) (ICsp = 29.4 uM), methylcaffeat (24) (ICs, = 82 uM), acid
caffeic (23) (ICso = 36.0 #M). Hoat chét ctia cac chét nay tiy thude vao cau triic ciia ching.

4.KET LUAN

Két qua nghién ctru ciia d& tai cho thiy, kha niang tic ché géc tw do NO ctia ciic hoa trang
la do su c6 mit cuia céc flavonoid, céc dan xudt cia acid caffeoylquinic, cac dan xuit cia acid
caffeic va mot s cac hop chét cdu tric phenol don gian khac. Két qua nghién ctru nay 1a mot
minh chu'ng khoa hoc cho viéc sir dung cic hoa tréng trong y hoc cb truyén diéu trj cac bénh
viém nhiém, thip khop, chong ldo hoa... Két qua nay, cé thé khing dinh hon vai trd clia cc
hop chét thién nhién dbi v&i co thé con ngudi, va hy vong trong tuong lai s& c6 nhiéu hon céc
loai thudc tir thién nhién dic tri cho nhiing cin bénh do gbc ty do giy 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 (raditional
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 ICsy value
of 142.8 pg/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 ICsy values ranging from 29.4 to 100 uM. 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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