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T6m tat - Dich chiét methanol tdng clia phan trén mat dat cay Rau
méo thu hai tai Thanh Tri, H& N6i thé hién hoat tinh (rc ché enzyme
Protein Tyrosine Phosphatase 1B (PTP1B) lén t&i trén 65% tai
néng d6 30 pg/mL. S dung phuong phap hoat tinh dan dwong,
bon hop chat bao gom protocatechuic acid (1), p-hydroxybenzoic
acid (2), caffeic acid (3) va methyl 3,4-dihydroxycinnamate (4) da
dwoc phan 1ap va nhan dang cu tric bang cac phuong phap phd
(NMR, IR, MS). Ca bon hep chat phan lap dwgc dwec thir hoat tinh
&rc ché hoat lwc enzyme PTP1B in vitro, véi ursolic acid dugc st
dung la chét déi chirng dwong. Ca bén hop chét (124) nay déu thé
hién hoat tinh (rc ché enzyme PTP1B v&i cAc gia tri ICs lan lwot 1a
29,59 + 3,99, 24,75 + 1,12, 27,05 + 2,94 va 36,12 + 0,89 puM. O thiy
nghiém nay, ursolic acid thé hién gia tri ICso = 4,12 + 0,09 uM.

T khoéa - cac chat (c ché enzyme PTP1B; cdy Rau meéo;
Orthosiphon stamineus Benth.; caffeic acid; ursolic acid.

1. Pat vin dé

Protein tyrosine phosphatase (PTP) cung véi cac
protein tyrosine kinases dong vai trd quan trong trong viéc
diéu chinh hang loat cac chirc ning cua té bao, bao gom ca
su tang sinh, biét hoa, va su chét theo chu trinh. PTPs khir
qué trinh phospho hoéa du luong tyrosine cta cac protein va
duoc coi 13 tac nhan diéu chinh tiéu cuc dén hoat luc cua
insulin. Trong sé cac PTPs khéc nhau, protein tyrosine
phosphatase 1B (PTP1B) dong mdt vai tro quan trong trong
viéc diéu chinh trong luong co thé, ngi can bang lugng
duong, bang cach hoat dong nhu mot b phan diéu chinh
ngugc con dudng dan truyén tin hiéu cua insulin va leptin
[1]. Su biéu hién qua muc cia protein ndy dan toi viéc trc
ché céc dan truyén tin hiéu cta cac co chat cam thu insulin,
va viéc tang su biéu hién ciia enzyme nay con dan téi tinh
trang khang insulin trong co thé. Trong khi do, cac nghién
ctru trén co thé chudt da duoc lam mét hoat lyc enzyme
PTP1B cho thiy su ting dang ké tinh @ng dung cua insulin,
chdng lai tinh trang béo phi cua co thé [2]. Do d6, viéc tim
ra cic tac nhan, dic biét 1a cac tac nhan cd ngudn gdc tir
thién nhién, c6 kha niang uc ché hoat lyc cua PTP1B hoic
lam giam mirc d¢ biéu hién cua enzyme nay khdng nhiing
la mot dich dén tiém ning trong nghién ciru phuong phép
diéu tri hiéu qua cin bénh tiéu dudng ma ca can bénh béo
phi va céc réi loan vé chuyén hoa [3].

/Cay Rau meo (Cat’s whiskers), con goi la Rau meo
x0dn, cay Bong bac, c6 tén khoa hoc la Orthosiphon
stamineus Benth., thuéc ho Bac ha (Lamiaceae) [4]. 6]
Vigt Nam, Rau meo phan bb rai rac ¢ vung dong bang va
mién nai nhu: Lao Cai (Sa Pa), Cao Bang, Thanh Hoa
(Vinh Loc), Ha Noi (Van Dién, Ba Vi), Son La, Bic
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Giang, Lam Pong (Pa Lat), Phi Yén (Tuy Hoa), Ninh
Thuan (Phan Rang), Kién Giang (Phi Quéc) ... [5]. Theo
Pong y, Rau méo co6 vi ngot nhat, tinh mat, khong doc; ¢
tac dung loi tiéu, thanh nhiét, trir thap, dung lam thuéc loi
tiéu manh, thdng mat, dung trong bénh soi than, soéi tdi
mat, viém tdi mat, dung tri viém than cap tinh va man
tinh; viém bang quang; soi tiét niéu [6]. Mot s6 cac hop
chat gdm flavonoids va dan xuét cua caffeic acid, dic biét
la mot sé iso-pimarane diterpenes di dwoc tim thay la
thanh phan héa hoc chinh cua loai [7].

Trén thé gisi di co nhiéu nghién ciu vé thanh phan hoa
hoc va hoat tinh sinh hoc cua cac loai Rau méo, trong do
phai ké dén cac hoat tinh noéi troi nhu chéng oxy hoa,
khang viém, ha huyét ap, irc ché sy phat trién cia khéi u,
dic biét 1 tac dung loi tiéu sir dung diéu tri soi than, soi tiét
niéu, bang quang [8]. Tuy nhién, hién chwa c6 bét ky
nghién ctru ndo vé thanh phan héa hoc lién quan dén hoat
tinh wc ché enzyme PTP1B ciia cdy Rau méo duoc cong bd
ca & Viét Nam va trén thé gisi, cac tac dung sinh hoc hién
dai ciing chua c6 nghién ctru ndo vé loai Rau meéo cua Viét
Nam duoc cong bd [9, 10]. Trong bai bao nay, bén hop
chat phan lap dugc tir phan trén mat dat ciia cdy Rau meéo
duoc tht hoat tinh khdng PTP1B. Viéc phan lap va nhan
dang cAu triic cac hop chat bang cac phuong phéap phd ciing
nhu viée xac dinh hoat tinh sinh hoc cua cac hop chét phan
lap dwoc s& duoc thao luan & phan noi dung trong bai.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén vt ligu va thiét bi nghién cizu

Cac pho cong huong tr hat nhan *H (500 MHz) va
13C (125 MHz) dugc do trén may quang pho ke cong
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huong tor hat nhan hiéu Bruker AM500 FT-NMR, véi
chuan ngi TMS sir dung cac dung méi CDCls, CD30D, va
acetone-ds. Cac phd khéi ion hoa electron dwoc do trén
may Agilent 1260 series single quadrupole LC/MS system.
Séc ky ban mong (TLC) dugc thyuc hién trén céc loai silica
gel trang truéc 60 Fasq (MA s6 1.05554.0001, Merck) and
RP-18 Fasss (Mé 1.15685.0001, Merck). Cac loai sic ky cot
hé (Open CC) dugc thuyc hién véi loai hat silica gel
Kieselgel 60 (40-63 um and 63-200 um, Merck) cho pha
thuong va YMC RP-18 silica gel (40-75 um, Fuji Silysia
Chemical Ltd., Japan) cho pha dao. DTT (1,4-
dithiothreitol), PMSF (phenyl methyl sulfonyl fluoride),
ethylenediaminetetraacetic acid (EDTA), co chat p-NPP
(4-Nitrophenylphosphate di(tris) salt) cia Sigma Aldrich.
Protein tyrosine phosphatase 1B (human recombinant) cta
Biomol International LP, Plymouth Meeting, PA, USA.
2.2. Péi twong nghién cizu

Ddi twgng nghién ctiru & day 1a toan by phan trén mat
dat cua cay Rau meo (O. stamineus Benth.). Mau nguyén
liéu dugc thu hai vao thang 01 nam 2017 tai Trung tdm
Nghién ciru trdng va ché bién cay thude, Vién Duoc liéu va
dugc dinh danh bai TS. Nguyén Qubc Binh, Bao tang
Thién nhién Viét Nam, Vién Han 1am KH&CN Viét Nam.
Tiéu ban mau (0S2017.01.HN) duoc luru trit tai Phong Hoa
phan tich, Vién Hoa hoc cac hop chét thién nhién, Vién
Han lIam Khoa hoc va Cong nghé Viét Nam.
2.3. Tach chiét, phan Igp va tinh ché cac hep chat

Mau nguyén liéu tuoi duogc phoi kho, sau d6 cit nho
(doan 2 cm) va ngam chiét voi MeOH (2 kg, 10 L x 4 1an)
c6 st dung siéu &m & nhiét do 40°C trong vong 5 tiéng
1 mé. Loc dich chiét va co quay dudi ap suét giam, thu
dugc cao chiét MeOH tong (196,4 g). Cao chiét sau dé
duogc tach phan 16p lan luot véi cac dung mdi n-Hexane,
EtOAc va BuOH, ¢6 quay dudi dung méi, thu duoc cac
phan doan twong ung. Phan doan BUOH (58 g) dugc chay
sac ky cot ho (8,0 x 25 cm) pha ddo (RP_C18, ¢& hat 150
um), sir dung hé dung moi MeOH va H,O (tir 1:5 dén 5:1)
thu dugc 10 phan doan nho ky hiéu la OSB-1 dén
OSB-12. Phan doan OSB-1 va OSB-2 dugc gop lai va
tiép tuc chay sic ky cot ho pha dao, sir dung hé dung moi
MeOH : H,0 = 4:6, thu dwoc hop chat 1 (35 mg) va hop
chit 2 (58 mg). Phan doan OSB-3 ciing dugc tiép tuc
chay sic ky cot ho pha dao véi hé dung méi MeOH : H,0
= 1:1, thu dugc hai hgp chat 3 (128 mg) va 4 (33 mg).

Protocatechuic acid (1): Bot mau tring; CTPT:
C7HeOs; KLPT: m/z = 154,02; IR vmax (MeOH): 3381,
2945, 2836, 1681, 1456, 1055, 1028 cm%H NMR
(MeOD, 500 MHz) 61 ppm: 6,64 (1H, d, J = 2,1 Hz, H-2),
6,66 (1H, d, J = 8,1 Hz, H-5), 6,52 (1H, dd, J = 2,1,
8,1 Hz, H-6); *C NMR (MeOD, 125 MHz) dc ppm: 124,5
(C-1), 116,5 (C-2), 146,3 (C-3), 144,7 (C-4), 116,5 (C-5),
120,6 (C-6), 171,2 (COOH).

p-Hydroxybenzoic acid (2): Bot mau tring; CTPT:
C/HeO3; KLPT: m/z = 138,03; 'H NMR (MeOD,
500 MHz) 6y ppm: 7,88 (2H, br, d, J = 8,7 Hz, H-2/ H-6),
6,80 (2H, br, d, J = 8,7 Hz, H-3/ H-5); **C NMR (MeOD,
125 MHz) Jc ppm: 122,9 (C-1), 133,1 (C-2/ C-6),
116,2 (C-3/ C-5), 163,4 (C-4), 170,3 (COOH).

Caffeic acid (3): Bot mau tring; CTPT: CoHgOq;
KLPT: m/z = 180,04; IR vmax (MeOH): 3383, 2946, 2836,
1659, 1431, 1280, 1055, 799 cm%'H NMR (MeOD,
500 MHz) dn ppm: 7,03 (1H, d, J = 1,8 Hz, H-2), 6,70
(1H, d, J = 8,1 Hz, H-5), 6,93 (1H, dd, J = 1,8, 8,1 Hz,
H-6), 7,53 (1H, d, J = 15,9 Hz, H-7), 6,25 (1H, d, J = 15,9
Hz, H-8); C NMR (MeOD, 125 MHz) éc ppm: 127,9
(C-1), 123,1 (C-2), 149,5 (C-3), 146,8 (C-4), 115,0 (C-5),
115,3 (C-6), 147,2 (C-7), 116,6 (C-8), 171,2 (COOH).

Methyl 3,4-dihydroxycinnamate (4): Tinh thé mau
tring; CTPT: CsHsOs; KLPT: m/z = 154,02; IR Vmax
(MeQH): 3497, 3320, 2959, 1685, 1635, 1603, 1527,
1280, 1182, 1112, 853, 810cm*;'H NMR (MeOD, 500
MHz) dn ppm: 7,03 (1H, d, J = 1,8 Hz, H-2), 6,70 (1H, d,
J =8,1 Hz, H-5), 6,93 (1H, dd, J = 1,8, 8,1 Hz, H-6), 7,53
(1H, d, J = 15,9 Hz, H-7), 6,25 (1H, d, J = 15,9 Hz, H-8),
3,75 (3H, s, COOCHs); 3C NMR (MeOD, 125 MHz)
dc ppm: 127,8 (C-1), 123,1 (C-2), 149,7 (C-3), 146,9
(C-4), 115,0 (C-5), 115,3 (C-6), 147,1 (C-7), 116,6 (C-8),
169,9 (COOH), 52,1 (COOCHs3).

2.4. Thir nghiém tac dung sc ché enzyme PTP1B

Phuong phép thir tac dung uc ché hoat luc enzyme
PTP1B duoc thyc hién trén cac phién nudi cay té bao 96
giéng theo phuong phap ciia Nguyen va cong su dugc mo
ta nhu trong tai liéu [11]. Cu thé: mdi giéng (thé tich cudi
cung la 110uL) dugc cho 2mM p-NPP (p-nitrophenyl
phosphate) va 1 luong 0,05-0,1 pg enzyme PTP1B pha
trong dung dich dém chia 50mM citrate (pH 6,0), 0,1M
NaCl, 1ImM EDTA, va 1mM dithiotheritol (DTT), c¢é
hoic khong c6 mau thir. Sau d6 dem u & 37°C trong
10 phdt, rdi thém 50 uL p-NPP trong dung dich dém. Sau
khi & & 20°C trong 20 phut, phan tng duoc dirng lai bang
céch bd sung 10 M NaOH. Luong p-nitrophenyl sinh ra
bing enzyme qua phan tng khir phét pho duoc tinh bang
cach do do hap thu & budc séng 405 nm bang may do
quang phé. Qua trinh thuy phan khéng enzyme cua co
chat p-NPP dugc hiéu chinh bang cach do su gia ting hap
thu ¢ 405 nm khéng cé mat ciia enzyme PTP1B.

Panh gia kha ning tc ché (% inhibition) cua céc chat
thir dugc tinh bai cdng thiac (Ac - As)/Ac x 100%, trong
d6 Ac 1a do hap thu cua chat kiém chiang va As do hap
thu ciia mau thir. Trong phép thir nay, ursolic acid dugc
sir dung lam chat ddi ching duong.

3. Két qua nghién ciru va thao luan
3.1. Xdc dinh cdu trac hoa hec ciia cac hep chat

Hop chét s6 1 phan lap dwoc du6i dang bot mau tring,
¢6 do tinh sach trén 95% (danh gia biang HPLC). Cong
thic phan tir 1a CsHsOa, Vi khdi lwong phan tur la
154,121 g/mol. Phd *H NMR ciia hop chét 1 cho thay duy
nhét ba pic dac trung cua hé vong thom ABX tai C4c vi tri
chuyén dich héa hoc lan luot 12 Jn 6,66 (1H, d, J = 8,1
Hz, H-5), 6,52 (1H, dd, J = 1,8, 8,1 Hz, H-6), va 6,64
(1H, d, J = 1,8 Hz, H-2). Trén pho C NMR cua 1 c6
7 carbons, trong d6 c6 mot nhom carboxylic tai dc 171,2
(COOH), mot carbon bac 4 (6c 124,5, C-1), ba nhom
carbon vong thom twong (ng vai cac vi tri C-2 (116,5),
C-6 (120,6) va C-5 (116,5), va 2 carbon bac bbn gin véi
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nguyén tir oxy lién ké& nhau, 146,3 (C-3) va 144,7 (C-4).
So sanh két qua phd thu dugc véi tai liéu cong bd, cho
phép két luan cong thic héa hoc cua hop chat 1 1a
protocatechuic acid [12].

Hop chit s6 2 ciing thu dugc dudi dang bot mau trang,
c6 cong thic phan tir 1a C7HsOs, khéi lugng phan tir 1a
138,031 g/mol. Phé *H NMR cuia hop chat 2 cho thay duy
nhat hai pic dic trung ciia hé vong thom dang AB tai cac
vi tri chuyén dich héa hoc lan luot 1a 5y 7,88 (2H, br, d,
J=8,7 Hz, H-2/ H-6) va 6,80 (2H, br, d, J = 8,7 Hz, H-3/
H-5). Phd C NMR cua 2 ciing ¢6 7 carbons, trong dé co
mot nhom carboxylic tai dc 170,3 (COOH), mot carbon
bac 4 (oc 122,9, C-1), hai nhém carbon vong thom tuong
{ing V&i cAc Vi tri C-2/ C-6 (133,1) va C-3/ C-5 (116,2) va
1 carbon bac bon gin véi nguyén tir oxy tai dc 163,4
(C-4). Céc két qua phan tich pho nay cho phép két luan
hop chét 2 1a p-hydroxybenzoic acid [13].

Hop chét s6 3 phan lap duoc dudi dang bot mau trang
nga, c6 cong thirc phan tur 1a CoHO4, khéi lwong phan tir
1a 180,042 g/mol. Phé *H NMR cua hop chit 3 cho ba pic
dac trung cta hé vong thom dang ABX tai cic vj tri
chuyén dich héa hoc lan luot 14 &4 7,03 (1H, d, J = 1,8
Hz, H-2), 6,70 (1H, d, J = 8,1 Hz, H-2), va 6,93 (1H, dd,
J=1,8, 8,1 Hz, H-6). Ngoai ra con cd hai olefin proton tai
vi tri 647,53 (1H, d, J = 15,9 Hz, H-7) va 6,25 (1H, d,
J = 15,9 Hz, H-8), véi cung hang s6 lién két J = 15,9 Hz
chimg to ciu hinh E cua vi tri C-7 va C-8. Trén phd
13C NMR cua 3 cho thay ¢ 9 carbons, trong d6 c6 mot
nhom carboxylic tai dc 171,2 (COOH), mot carbon bac 4
(oc 127,9, C-1), ba nhém carbon cua vong thom tuong
ang voi cac vi tri C-2 (123,1), C-6 (120,6) va C-5 (116,5),
va 2 carbon bac bén gin vai nguyén tu oxy lién k& nhau,
146,8 (C-4) va 149,5 (C-3). Tir két qua phan tich phé thu
duogc cho phép két luan hop chét 3 1a caffeic acid [12, 14].

OH o

HO HO.
HO HO
1 3
OH o
HO
HO HO
2 4

Hinh 1. Cdu tric héa hoc cia cac hop chdt 124

Hop chit sé 4 phan lap dugc c6 dang hinh tru mau
trang, c6 cong thic phan tir 1 CioH1004, Voi khdi lugng
phan tir 1a 194,057 g/mol. Phd 'H va 3C NMR cua hop
chat 4 cho thay su tuong dong so véi hop chat 3, ngoai trir
c6 thém mot nhém methoxy xuit hién tai vi tri oy 3,75
(3H, s) va dc 52,1. Hé ABX dic trung cta vong thom tai
céc vi tri chuyén dich héa hoc 8y 7,03 (1H, d, J = 1,8Hz,
H-2), 6,70 (1H, d, J = 8,1Hz, H-2), va 6,93 (1H, dd,
J = 1,8, 8,1Hz, H-6). Hai olefin proton tai vi tri 6y 7,53
(1H, d, J = 159Hz, H-7) va 6,25 (1H, d, J = 15,9Hz,
H-8). Trén phd *C NMR cua 4 c6 mot nhom carboxylic
tai dc 169,9 (COOH), mot carbon bac 4 (éc 127,8, C-1),
ba nhom carbon cua vong thom twong (ng vai céc vi tri
C-2 (123,1), C-6 (115,3) va C-5 (115,0), 2 carbon bac 4

gan voi nguyén tir oxy lién ké nhau tai dc 146,9 (C-4) va
149,7 (C-3). Tur két qua phan tich phd cia 4 cho thiy
nhém methoxy dugc gin vao vi tri oxy cua nhom
carboxylic tao thanh methyl ester (COOCH3) vi d6
chuyén dich hda hoc caa methyl carbon 1a dc 52,1 ppm;
néu thé tai cac vi tri oxy cua vong thom s& c¢6 do dich
chuyén hoa hoc 16n hon 55 ppm [15]. Két hop vai so sanh
cac dir liéu thu duogc voi tai liéu tham khao cho phép két
luan hop chat 4 1a methyl 3,4-dihydroxycinnamate [16].
3.2. Pdnh gid hoat tinh sc ché PTP1B ciia cac hep chat
phan lap

Viéc danh gia kha ning @c ché hoat luc enzyme
PTP1B cua cac hop chat phéan lap duoc dugc thuc hién
trén dia nudi cay 96-giéng, & phuong phap nay, ursolic
acid dugc sir dung lam chat d6i chiéu dwong, cac hop
chat thir dugc pha trong DMSO véi céc ti Ié nong do
thich hop truge khi s dung, 16 dbi chung &m sir dung
DMSO [11]. Tat ca bén hop chat phan lap dugc (1@4)
déu thé hién hoat tinh tc ché PTP1B véi cac gié tri ICso
tuong ung la 29,59 + 3,99 (protocatechuic acid, 1),
24,75 £ 1,12 (p-hydroxybenzoic acid, 2), 27,05 + 2,94
(caffeic acid, 3) va 36,12 + 0,89 uM (methyl 3,4-
dihydroxycinnamate, 4), trong khi d6 ursolic acid thé
hién hoat tinh wc ché gia tri vai 1Cso 1a 4,12 + 0,09 pM.
O hop chét s61 va 2 ¢6 su khac nhau vé cau tric véi mot
nhoém OH thé & vi tri C-3 (1) thé hién hoat tinh yéu hon
(29,59 + 3,99 pM) so véi chét s6 2 (24,75 £ 1,12 pM),
diéu nay goi y rang co thé viéc thé nhom OH tai vi tri
meta lam giam tac dung cua khung cau trc benzoic acid
nay. Twong ty nhu vay, ¢ hai hop chit con lai, viéc
methyl héa & vi tri cia nhom chirc carboxylic cling 1am
giam hoat tinh cua hop chat 4 (36,12 + 0,89 M) so Véi
hop chét sé 3 (27,05 # 2,94 pM).

4. Két luan

Bén hop chat bao gébm protocatechuic acid (1),
p-hydroxybenzoic acid (2), caffeic acid (3), va methyl
3,4-dihydroxycinnamate (4) da duoc phéan lap va nhan
dang cau tric héa hoc tir phan trén mit dat cua cay Rau
méo (Orthosiphon stamineus Benth.) thu hai ¢ Ha Néi.
Day la lan dau tién cac hop chat 1, 2 va 4 dugc phan lap
tir chi va loai nay. Ca bén hop chat phan lap dugc déu thé
hién hoat tinh trc ché hoat luc enzyme PTP1B véi cac gia
tri ICso trong khoang tir 24,75 dén 36,12uM. Pay ciing 1a
lAn dau tién loai O. stamineus & Viét Nam duoc thu
nghiém hoat tinh khang PTP1B, két qua cho thiy dich
chiét MeOH tong cua phan trén mat dat loai nay thé hién
kha niang wc ché trén enzyme thir nghiém 1én dén trén
65% & nong do6 30pg/mL. Lan dau tién céc hop chat
(1@4) phan lap duoc tir loai Rau méo dugc thir nghiém
hoat tinh rc ché enzyme PTP1B. Piéu nay phan nao
khing dinh cac tac dung dan gian nhu ha dwong huyét,
chdng tiéu duong cua duoc ligu Rau méo [4,5].

Loi cdm on:

Nhom téc gia xin gui 1oi cam on sau sic téi Chuong
trinh H3 tro can bo tré cdp Vién Han 1am Khoa hoc va
Coéng nghé Viét Nam (ma s dé tai: VAST.DLT.06/17-
18) da ho tro kinh phi dé thuc hién nghién ctu nay. Ngoai
ra nhém tac gia ciing giri loi cam on t6i Trung tdm Phé
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ng dung, Vién Hoa hoc (VAST) da ho trg trong viée do
cé&c pho coéng hudng tir hat nhan.
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