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MO PAU
1. Tinh cip thiét ciia luin 4n

Xanthine oxidase (XO) la enzyme xtic tac qua trinh oxy hoa
hypoxanthine thanh xanthine va xanthine thanh acid uric trong
qué trinh phéan huy purin. Do d6, e ché XO duoc xem 1a huéng
diéu tri tiém nang cho ting acid uric mau va cac bénh lién quan
dén stress oxy hoa (ROS). Nhiéu nghién ciru dich t& hoc cho
thiy bénh Gout 1am ting nguy co méc Dai thao dudng, va ca
hai déu 1a yéu t6 nguy co ciia bénh tim mach. Pai thao dudng 1a
r6i loan man tinh do thiéu hodc giam hiéu qua cua insulin, anh
huong dén gan 12% dan sé toan cau, lam gia ting nhu cau vé
lidu phap diéu tri méi. Gan day, cac san pham tu nhién duoc
chu ¥ nho hiéu qua da dang va it tdc dung phu.

Rau déng dat — dugc lidu phé bién & mién Nam Viét Nam —
dugc ghi nhéan co nhiéu hoat tinh sinh hoc nhu diéu hoa mién
dich, bao v¢ gan, khang khuén, ha lipid, ha glucose va chéng
oxy hoa. Tuy nhién, dir liéu vé tic dung trc ché XO va a-
glucosidase cua cdy nay con han ché. Trong bdi canh do, duoc
ly mang ndi 1én nhu hudng nghién ciru méi giup giai thich co
ché da muc tiéu va cai thién hiéu qua diéu tri, song dén nay hoat
chét va co ché tac dung cua Rau déng dat trén bénh Dai thao
duong va Gout van chua dugc khao sat theo huéng nay.

Vi véy, voi mong muén tim kiém cac hoat chit méi ing dung
tri bénh trong Y Dugc tir nguon nguyén liéu thién nhién va du
doan co ché tac dung nhiam nang cao gia tri sir dung ciing nhu
g6p phan vao kho tang cdy thudc cua Viét Nam, chung toi tién
hanh d tai “Nghién ctru thanh phin hoa hoc va hoat tinh trc ché

enzyme o — glucosidase, xanthine oxidase cuia cay Rau dang dat



[Glinus oppositifolius (L.) A. DC.], ho Rau ding dat
(Molluginaceae)”

2. Muc tiéu nghién ciru ciia luin an
- Pénh gia dugc tac dong wc ché enzym o—glucosidase va
enzym xanthine oxidase cua cc cao phan doan
- Phan lap, tinh ché va xac dinh dwoc cdu tric mot s6 hop chat
c¢6 hoat tinh trc ché enzym a—glucosidase va enzym xanthine
oxidase tir cdy Rau déng dit
- Pénh gia dugc tac dong e ché enzym o—glucosidase va
enzym xanthine oxidase cua cac chat phan 1ap duoc
- Phan tich, du doan co ché tac dung cta Rau ding dat trong
diéu tri bénh Pai thdo dudng typ 2 va Gout s dung phuong
dugc 1y mang va docking.

3. Cac ngi dung nghién ctru chinh cia luin an
- Chiét xuét va diéu ché cao téng va cic cao phan doan
- Khao sat hoat tinh tng ché enzym a-glucosidase va
xanthine oxidase cua cao phan doan
- Phén lap va tinh ché cac hop chit tir phan doan c6 hoat tinh
- Xac dinh c4u tric cac chét tinh khiét phan lap duoc
- Thir nghiém hoat tinh e ché enzym a-glucosidase va
xanthine oxidase cua céac chét tinh khiét phan 1ap duoc
- Phan tich dugc Iy mang co ché tic dung ctia Rau ding dat
trong diéu tri bénh Péi thdo duong typ 2 va Gout. Docking phan
tir giita hoat chat quan trong va dich tic dong tiém ning.

CHUONG 1. TONG QUAN NGHIEN CUU

1.1.Téng quan vé Dii thiao dudong
Dai thao dudng 1a bénh chuyén hoa khong dong nhét, dic trung
boi tinh trang ting duong huyét do khiém khuyét vé tiét insulin,



vé tac dong ctia insulin hodc ca hai. Tang duong huyét mén tinh
kéo dai co thé gy rdi loan chuyén hoa glucid, lipid, protid va
gdy ton thuong cho nhiéu co quan khac nhau, dic biét 1a tim va
mach méu, mét va h¢ than kinh, than

1.2. Tong quan vé bénh Gout

Bénh Gout, hay con goi la théng phong, dugc dinh nghia la sy
r6i loan chuyén hoa purin, dan dén tinh trang ting nong do acid
uric trong mau. Su tich tu cac tinh thé natri urat xay ra trong
nhiéu loai mé, bao gém mang hoat dich khdp, sun xuong, gan,
cling nhu t6 chirc dudi da. Bénh dic trung boi nhitng dot viém
khop cép tinh tai phat, thuong gy ra nhiing con dau dir doi va
¢6 kha niang dién bién thanh viém khop man tinh

1.3. Tong quan vé cAy Rau ding dat

1.3.1. So lwoc vé cdy Rau ding dit

Than thao séng hang nam. Than va canh manh, moc tda sat mat
dat, co long, tiét dién tron, thdn non mau xanh, than gia cung,
mau nau d6, mau phinh to va mau nau dé. Cay c6 vi rat ding.
La don, moc vong. Cum hoa: chum 3-6 hoa ¢ nach 1a. Hoa
ludng tinh, miu 5, vo canh. Nhi 5, déu, dinh xen k& 14 dai, chi
nhi dang sQi, mau tréng. Bao phén 2 0, 101, xép song song canh
nhau, hudng trong, dinh day. Hat phin roi, mau trdng, hinh bau
duc hay hinh tron. Qua nang, 3 6. Hat nho, nhiéu, hinh than,
mau nau do, vach c6 u 10i, co phu bd o té.

1.3.2. Thanh phin héa hoc

Nhiéu két qua nghién ctru cho thiy thanh phan hoéa hoc trong
cdy Rau ding dit thudc nhiéu nhom khac nhau nhu: flavonoid,
saponin triterpenoid, cic hop chit thom, steroid, dan chét acid

acylamin, nucleosid va mot vai hop chat khac. Trong do6



flavonoid va saponin triterpenoid 1a hai thanh phan cha yéu va
c¢6 nhiéu tac dung duoc 1y da dugce ching minh trén nhidu mo
hinh thtr nghiém.
1.3.3. Tac dung dwoc ly
Nhiéu nghién ciru cho thiy cdy Rau déng dat c6 tac dung chong
oxy hoa, bao v€ gan, khang khuén, giam dau, khang viém,
khang nim, khang ky sinh tring sét rét, chéng ung thu, ha
dudng huyét, ha lipid huyét, an than, giai lo u...
1.4. Téng quan vé dwge Iy mang (Network pharmacology)
va docking phan tir
Dugc 1y mang dua trén su tich hop clia cac nguyén tic chuyén
nganh khac nhau nhu sinh hoc phan tir, sinh hoc sinh hoa va tin
sinh hoc. Dugc Iy mang ngay cang phd bién do ty 1é thanh cong
cao trong cac thir nghiém 1am sang, tac dung phu thip hoic gia
ca phai chiang, hidu qua thudc dugc cai thién, diéu chinh con
dudng truyén tin hidu véi nhidu kénh va twong tac ciia nhiéu
gen va protein c6 thé dé dang nham muc tiéu dé gay bénh.
Docking phan tir 1a nghién ctru vé cach hai hodc nhiéu ciu trac
phan tir (thube, enzym, protein) phti hop véi nhau. Docking 1a
mot k¥ thudt moé hinh hoéa phan ti dugc st dung dé du doan
cach mdt protein (enzym) tuong tac vdi cac phan tir nho.
CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ctru
Phan trén mat dat cua cdy Rau dfmg dat duoc thu hai tai tinh
Tay Ninh (thang 4/2022) va dugc xac dinh tén khoa hoc boi
Tién s Nguyén Thuy Vy, Khoa Sinh hoc — cong nghé sinh hoc,
Truong Pai hoc Khoa hoc Ty nhién Thanh phé Hb Chi Minh.



2.2. Phwong phap nghién ciru

2.2.1. Chiét xudt va phén tich cdc phin doan

Rau déng dat twoi (31 kg) dugc sdy kho va xay thanh bot tho
(8,0 kg). Bot kho duge ngdm kiét & nhiét do phong véi con 70%
(30 lit x 4 1an) thu dugc dich chiét con, thu hdi dung méi & ap
suat giam thu dugc cao 16ng (9 lit). Chiét phan b cao long thu
dugc voi EtOAc (9 lit x 5 14n), 16p EtOAc duoge ¢b giam ap thu
dugc cao EtOAc (78 g). Lop dich nudce con lai s& tiép tuc duoc
chiét phan bd v6i n-BuOHbhn (9 lit x 7 14n), c6 giam éap thu
dugc cao n-BuOH (117 g).

2.2.2. Phwong phdp phén ldp cdc hop chit

Cao EtOAc (60 g) dugc tach bang sic ky cot silica gel va ria
giai bang hdn hop gradient CHCly/MeOH (100:0 — 60:40, v/v)
thu duoc 9 phan doan (E1 — E9). Phan doan E1 (15,9 g) tiép tuc
dugc sic ky trén cot silicagel rira giai bang CHCL/EtOAc
(80:20 = 50:50, v/v) thu dugc 7 phan doan (E1.1-E1.7). Phan
doan E1.2 (210 mg) dugc phéan tach tiép trén cot silica gel rira
giai bang CH,Cly/MeOH (90:10 — 50:50, v/v), sau d6 két tinh
trong MeOH thu dugc G-20 (10 mg). Phan doan E1.4 (128 mg),
E1.5 (100 mg) dugc tinh ché va két tinh trong MeOH thu duoc
lan lugt G-13 (18 mg), G-14 (13 mg). Phan doan E2 (0,96 g)
tién hanh tach tiép trén cot sephadex LH — 20 v6i dung moi
methanol thu dugc G-8 (13 mg) va G-16 (20 mg). Phan doan
E3 (1,65 g) tién hanh tach tiép trén cOt sephadex LH — 20 véi
dung m6i MeOH thu dugc G-2 (52 mg) va G-18 (16 mg). Phan
doan E4 (17,01 g) tiép tuc dugc phan lap trén cot pha dao C-18
bang hé dung méi MeOH/H,0 (0:100 ©22:78, v/v) thu dugc 5
phan doan (E4.1-E4.5). Phan doan E4.1 (234 mg) tién hanh tach



tiép trén cot sephadex LH — 20 voi dung méi MeOH thu duoc
G-19 (20 mg). Phan doan E4.2 (160 mg), E4.4 (85 mg), E4.5
(74 mg) duoc hoa trong mot lugng ti thibu MeOH, loc va dé
lanh cho két tinh, loc va rira br:ing MeOH lanh, thu duoc lan luot
G-3 (50 mg), G-4 (15 mg), G-5 (19 mg). Phan doan ES5 (8,42 g)
dugc phan tach tiép trén cot sephadex LH — 20 v6i dung moi
MeOH thu duoc ba phan doan (E5.1- E5.3). Phan doan E5.2 (45
mg) duoc tiép tuc tién hanh tinh ché bang hé thong sic ky 1ong
diéu ché vé6i pha dong 1a MeOH/H,0 (60:40, v/v) thu duge G-7
(12 mg). Phan doan E5.1 (55 mg) duoc tinh ché va két tinh
trong methanol thu dugc G-9 (15 mg). Phan doan E5.3 (42 mg)
dugc tinh ché va két tinh trong methanol thu dugc G-10 (20
mg). Cao n-BuOH (90 g) dugc phan tach trén cot silica gel, rira
giai v6i hé dung méi c6 do phan cuc ting dan CHCly/MeOH
(95:5 — 40:60, v/v) thu duoc 8 phan doan (B1-B8). Phan doan
B3 (7 g) duoc phan lap bang cot silica gel voi dung moi
CHCI3/EtOAc (90:10 > 50:50, v/v) thu dugc 6 phan doan
(B3.1-B3.6). Phan doan B3.4 (2 g) dugc phén tach tiép trén cot
pha dao C-18 khai trién bang hé dung méi MeOH/H,O (15:85
> 23:77, v/v) thu dugc 5 phan doan (B3.4.1 — B3.4.5). Phan
doan B3.4.2 (220 mg) duoc tinh ché tiép bang hé thong sic ky
long diéu ché véi pha dong 1a ACN/H,O (20:80, v/v) thu duoc
G-12 (12 mg). Phan doan B3.4.4 (80 mg) dugc sir dung dé phan
1ap trén cot Sephadex LH-20 vdi dung méi MeOH thu dugc G-
15 (16 mg) va G-11 (13 mg). Phan doan B5 (1,8 g) dugc phan
tach tiép trén cot pha dao C-18 voi hé dung méi MeOH/H,0
(10:90 >100:0, v/v) thu dugc 4 phan doan (B5.1 — B5.4). Phan
doan B5.1 (130 mg) duoc hoa trong lugng methanol tbi thiéu,



loc va dé lanh cho két tinh, loc va rira béng MeOH lanh, thu
dugc G-6 (25 mg). Phan doan B6 (2,1 g) dugc phan lap bing
cdt pha dao C-18 voi h¢ dung moi MeOH/H»O (10:90->80:20)
thu dugc 8 phan doan (B6.1-B6.8). Phan doan B6.1 (35 mg)
dugc tinh ché tiép bang hé thng sic ky long diéu ché pha dong
1a ACN/H,0 (15:85 (v/v), dung mdi pha méu acetonitril — nuréc
(15:85, v/v) thu dugc G-17 (19 mg). Phan doan B6.2 (150 mg)
dugc st dung dé phan 1ap trén cot sephadex LH-20 v6i dung
moi 1a methanol thu duwoc G-1 (97 mg).

2.2.3. Phwong phdp xdc dinh ciu triic héa hoc cic hop chit:
St dung cac phuong phap phd bao gdm: Phé khdi lugng (MS),
phé cong huong tir hat nhan (NMR), phd hdng ngoai (IR) va
ph6 UV.

2.2.4. Phwong phdp ddnh gid hoat tinh irc ché enzym a-
glucosidase

Hon hop phan mg trong dung dich dém phosphat 0,1 M (pH
6,8), bao gébm 50 pL dich chiét & cac nong do khao sat (cao
chiét dugc hoa tan trong DMSO (Merck), sau d6 pha lodng
thanh day ndng do sao cho nong d6 DMSO khong qué 2,5%) va
50 puL dung dich dém c6 chira a-glucosidase (Saccharomyces
cerevisiae, G5003, Sigma) 0,2 U/mL. Hon hop nay duoc o & 37
°C trong 10 phut, sau d6 thém 50 pL dung dich p-nitrophenyl-a-
D-glucopyranoside (pNPG, Sigma). Hon hgp phan tng tiép tuc
dugc 0 ¢ 37 °C trong 20 phit, sau d6 do hap thu quang ciia hdn
hop sau phan tng dugc do ¢ bude song 405 nm bang may doc
dia Elisa da nang (Biotek, USA) va so sanh véi mot mau chimg

chita 50 pL dung moi pha mau thay cho mau thir. Acarbose



(Sigma, >95% HPLC) dugc sir dung lam chimg dwong. Moi
phép do duoc lap lai 3 lan.

2.2.5. Phwong phdp dinh gid hoat tinh irc ché enzym
xanthine oxidase

Hon hop phan tng ban dau chira 200 pl mau thir & cac nong do
khac nhau (mau thir duoc hoa tan trong DMSO (Merck) tuyét
dbi, sau d6 pha lodng thanh diy nong do can khao sat sao cho
ndéng do DMSO khéng qua 2,5%), 50 ul XO (X4376, Sigma)
0,2 U/ml va 950 pl dung dich dém natri phosphat (50 mM, pH
7,5), hon hop phan ung duoc 0 & nhiét dd phong (25 °C) trong
15 phat. Sau d6, phan ung dugc bd sung 400 pl xanthine
(Sigma) 1,5 mM, U & nhiét do phong trong 30 phat. Hon hop
phan tng sau d6 dugc do mat d6 quang bang may do quang phd
& budc song 295 nm. Phép do duogc lap lai ba lan. Allopurinol
(Sigma) dugc sir dung lam chiing duong.

2.2.6. Phwong phdp phén tich dwoc ly mang

Céc budc tién hanh bao gém: sang loc cac thanh phan hoat chat
ctia cdy Rau ding dat va cac protein dich lién quan; xdy dung
mang ludi hoat chit — dich tac dong; xay dung mang ludi twong
tac protein -protein (PPI) cia cac dich tac dung tiém ning; Phan
tich GO va con duong KEGG

2.2.7. Phwong phadp docking phan tir

Docking phéan tir dugc thuc hién béng phﬁn mém Autodock
Vina 1.1.2. C4u trac 3D ciia protein dich tac dong tiém ning &
dang phtrc hop dugc tim kiém trén ngan hang dit liéu RSCB
PDB database (http:/www.rcsb.org/). Protein va ligand dong két
tinh duogc tach riéng st dung Discovery Studio 2024 (file pdb),

sau d6 dugc loai nudc, thém lién két hydro phan cyc, gin



truong luc Kollman bing Autodock took 1.5.7 (file pdbqt).
Ligand dugc tai tr Pubchem hodc v§, ti thiéu hoa nang lugng
bang phan mém Chem3D 19.0 va chuyén thanh tap .pdb bang
PyMOL 3.0.4. Dung AutodockTool 1.5.7 dé chuyén thanh tap
pdbqt. Két qua danh gia dua trén ning lugng gin két
(kcal/mol).
CHUONG 3. KET QUA VA THAO LUAN

3.1. Két qua thir hoat tinh sinh hoc ciia cac cao phan doan
3.1.1. Két qua thir hoat tinh wc ché enzyme a-glucosidase
cuia cac cao phin doan

Bang 3.1. Két qua thir hoat tinh &rc ché enzym a-glucosidase

cua cac cao phan doan cta cay Rau dang dat

Mau thir ICso (ug/mL)
Cao con 70% 448,55 + 1,86
Cao EtOAc 105,10 + 1,56
Cao BuOH 484,99 + 4,47
Acarbose 659,46 + 6,97

3.1.2. Két qua thir hoat tinh irc ché enzyme xanthine oxidase

Bang 3.2. Két qua thir nghiém hoat tinh trc ché enzym xanthine
oxidase ctia cic cao phan doan ciia ciy Rau dang dét

Mau thir ICso (ug/mL)
Cao con 70% 130,56 + 3,79
Cao EtOAc 29,67 + 1,02
Cao BuOH 83,16+ 0,27
Allopurinol 0,52 £ 0,02

Cao con 70%, va cac cao phan doan cuia cay déu cé tac dong tic
ché a-glucosidase va xanthine oxidase. Trong d6 cao EtOAC c6
hoat tinh manh nhit. Do d6, cac phan doan c6 hoat tinh dugc

tiép tuc phan 1ap va xac dinh hoat tinh sinh hoc.
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3.2.Xdc dinh ciu triic héa hoc cic hop chét phan lap
3.2.1. Hop chit G-6: Apigenin-5-O--D-glucopyranosyl-8-C-
S-D- glucopyranosid (hgp chit méi)

Hinh 3.8. Ciu triic héa hoc va twrong tac HMBC cia G-6
Hop chit G-6 duoc phan lap ¢ dang bot vo dinh hinh, mau
vang. Pho UV cua G-6 trong dung moi methanol xuat hién cac
cuc dai hap thy ¢ 268 nm, 338 nm. Trén pho hong ngoai xuat
hién cac dinh dac trung: 3421 (-OH), 1658 (C=0), 1575 (Ar),
1075 (C-O-C). Cong thuc phan ti cia G-6 dugc xac dinh la
C27H30015 (Q=13) bang phuong phap phé khéi phéan giai cao (-
)-HR-ESI-MS dua vao peak ion phan tu gia tai m/z 593,1502
[M-H] (tinh toan 1y thuyét cho cong thirc [CasHOis]"
593,1512 ; A = - 1,69 ppm). Trén ph6 *C-NMR cta G-6 xuat
hién 27 tin hiéu C, trong d6 c6 15 tin hiéu c6 do dich chuyén
ving C thom (6-3-6) goi y day 1a 1 flavonoid. Pong thoi trong
ving 60-80 ppm c6 11 tin hiéu kém 1 tin hi€u ¢ 101,2 goi v
cau trac glycosid v6i 2 duong hexose. Céu tric Flavon duoc
xac dinh thong qua dich chuyén héa hoc cia carbon carbonyl
vung trudng thip véi 8¢ 182,3 va sy hién dién cua carbon =CH
— duogc gan cho C; vai dc 102,5 va oy 6,86. Trong cAu tric nay,
vong B duoc xac dinh 13 d6i xtmg 1 nhom thé tai vi tri Cq khi
trén phd C-NMR cho 2 tin hiéu cudng do cao & dc 129,2;
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115,9 va hai cap d6i 2H duogc gan cho H-2°,6’ va H-3",5" (Ju
8,06 va 6,90). Hop chit G-6 cho thdy cic dic tinh cua mot
glycosid flavonoid cé khung aglycon 1a apigenin [13]. Cac tin
hiéu proton anomer ¢ du 4,88 (d, 10,0 Hz) va 4,95 (d, 7,5 Hz)
xuét hién trén phé "H-NMR ching t6 su tdn tai hai ciu hinh )
cia mdi don vi duong trong ciu tric cia hop chit G-6. Trong
phd HSQC, tin hiéu proton anomer cho lién két vi hai tin hiéu
carbon & dc 73,3 va 101,2 dugc gan cho cac carbon anomer.
Duya trén sy dich chuyén héa hoc ctia hai nguyén tir carbon nay,
da c6 sy hién dién cua ciu trac C-glycosid va O-glycosid trong
hop chat G-6. Vi tri ctia cac gde duong trong cdu triuc dugc xac
dinh thong qua phan tich twong quan HMBC. Mbi tuong quan
HMBC giita o 4,95 v6i dc 160,8 cho thay don vi glucose dau
tién duoc lién két v6i nhom hydroxy cua aglycone ¢ C-5; Phd
HMBC ciing cho thiy twong tic giita mot proton anomer khéac
(0u 4,88) véi oc 107,2, 155,0 va 161,2 trong khung flavon
ching to phan tir glucose thir hai lién két vai vi tri C-8.

Bing 3.8. Dit liéu pho NMR ctia hop chat G-6

G-6 (DMSO-ds, 500 MHz)

C oc ou (ppm) c dc ou (ppm)
(ppm) J (Hz) (ppm) J (Hz)

2 164,6 - Gle-1” 733 4,88d(10,0)

3 102,5 6,86 s 2” 71,7 3,72 m

4 1823 - 3” 78,5 336 m

5 160,8 - 4> 70,7 338 m

6 985 6,615 57 81,9 3,28 m

7 1612 - 6” 61,3 3,78 m;3,54m

8 1072 - Gle- 1012 495d(7,5)

ped
9 1550 - 2 73,4 3,35m
10 105,7 - 3 75,9 331 m

I’ 121,1 - 4 69,5 32l m
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2’ 1292  8,06d(9.0) 5 77,1 341 m
3 1159 6,904 (9.0) 6 60,6 3,70 m; 3,50 m
4 1617

5 1162 6,96d(9,0)

6 1286  7.92d(9.0)

3.2.2. Hop chit G-11: Spergulin C (Hop chat méi)

Hinh 3.13. Céu trac hoéa hoc va twong tic HMBC cia G-11
Hop chit G-11 dugc phan 1ap tir & dang bot v6 dinh hinh, mau
trang. Phd UV ciia G-11 trong dung moi methanol xuét hién
cuc dai hép thu ¢ 203 nm. Trén phé héng ngoai xuat hién cac
dinh dac trung: 3480 (-OH), 1700 (>C=0). Cong thuc phan tir
ctia G-11 dugc xac dinh 1a C3sHs3012S (Q = 7) bang phuong
phap phd khdi phan giai cao (-)-HR-ESI-MS dua vao peak ion
phan tir gia tai m/z 701,3567 [M-H] (tinh toan 1y thuyét cho
cong thure [C3sHs7012S]: 701,3576 ; A = - 1,28 ppm). Tuong tu
G-9, pho *C-NMR va DEPT ciia G-11 ciing xuat hién 35 tin
hi€u carbon, trong d6 co6 30 tin hi¢u cia khung aglycon triterpen
va 5 tin hidu ctia duong pentose. Trong d6 xuét hién cac tin hi¢u
ciia 6 nhom carbon bac 4 véi mot >C=0 (¢ 214,4), 8 nhom
>CH; va 7 nhém >CH-. Tu tuong tac gitta H29, H17, H20 vai
C22 ciing nhu giita H30 voi C21 trén phé HMBC cho biét
nhém methylceton gan vao C21. Tin hiéu H3 (S 3,26 m), H12
(64 4,22 m) va H16 (64 4,15 m) & ving truong thip cling nhu

céc tin hi¢u carbon twong (g cho thdy xuét hi¢n nhém —OH &
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C3 (& 88,1), C12 (& 69,7) va C16 (& 64,4). C21 (& 52,8) gan
v6i nhom methyl C29 (& 21,1) va diéu nay dugc chimg minh
thong qua twong tac trén phé HMBC. Nhu viy c6 thé nhan dinh
rang phan aglycon thudc khung hopan v6i nhom acetyl gan vao
C21, nhém methyl C29 gan vao C21, ba nhém hydroxy gan tai
C3, C12 va C16. C4c tin hiéu trén pho *C-NMR cho thdy 7 tin
hiéu nhém methyl (-CH3) nim ¢ viing trudng cao lan lugt 1a &
28,0; 16,5; 15,9; 16,5; 17,1; 19,4; 21,1; 26,0 (twong rng lan luot
v6i cac tin hiéu dudi dang peak don trén phd 'H-NMR tai &
1,22 5; 0,94 5; 0,77 s; 1,00 s; 1,39 5; 1,69 5, 2,36 5). So sanh véi
G-9, phd NMR cua G-11 thiéu 1 tin hiéu methyl & ving truong
cao tuong ung véi 1 tin hidu singlet trén phd 'H-NMR nhung
xuét hién thém mét tin hiéu & 61,4 ; 614,36 (1H, d, 10,8) duoc
gan cho C-28 duya trén tuong tac HMBC véi H17 (2,52 d (11,5).
Phd BC-NMR xuét hién tin hiéu ctia carbon anomer va 4 nhom
oxymethine (Jc 106,3; 73,6; 83,1; 70,6; 66,1), dua vao dir li€u
phd tham khao xac dinh day 1a duong D-xylose véi vi tri C3
gan nhém —HSO; thay cho —OH din dén d6 dich chuyén cua
C3’ bi dich chuyén vé phia tir truong thap hon so véi tin hiéu
C3’ cua duong xylose binh thuong. Carbon anomer cua duong
c6 & 105,8 cho thdy day 1a mot O-glycosid. Két hop voi phd
HMBC, H1’ twong tac v6i C3 ctia algycon cho thiy duong D-
xylose gin vao C3 cuia khung aglycon va H1” ¢6 &1 4,92 (d; 7,0
Hz) cho biét cdu hinh £-D-xylose (H1’ va H2’ déu hudng axial
v6i mit phing vong). Cac twong tic cta cac proton k& can ghi
nhan duoc tir dit liéu phd COSY cia hop chit G-11 cho phép

gan cac vi tri cla cac proton nay trong cau tric.
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Bang 3.13. Dit liéu pho NMR cua G-11

G-11 (Pyridine-ds,500MHz)

C Jdc ou (ppm) C dc on (ppm)
(ppm) J (H?) (ppm) J (Hz)
1 38,5 0,84 m 19 46,1 1,9 m
2 26,5 1,8 m 20 37,8 1,83 m
2,09 m
3 88,1 3,26 m 21 52,8 -
4 39,3 - 22 214,4 -
5 55,3 0,68 d (10,7) 23 28,0 1,22 s
6 18,4 1,28 m 24 16,5 0,94 s
7 33,5 1,19 m 25 15,9 0,77 s
1,23 m
8 45,7 - 26 17,1 1,00 s
9 49,2 1,41 m 27 19,4 1,39 s
10 36,7 - 28 61,4 4,36 d (10,8)
11 31,5 2,07 m 29 21,1 1,69 s
12 69,7 4,22 m 30 26,0 2,36 s
13 56,6 1,87d (11,0) Xyl-1' 106,3 4,92d (7,0)
14 419 - 2' 73,6 4,02 m
15 455 1,74 m 3 83,1 5,40 m
16 64,4 4,15 m 4' 70,6 4,7 m
17 632 2,52d (11,5) 5 66,1 4,23 m
18 52,6 -

3.2.3. Hop chiat G-17: L-(-)-(N-cis-cinnamoyl)-arginin (hop
chat moi)
NH B 0‘ —> HMBC
m N HN§ OOHZ :iCOSY
Bang 3.19. Cau triic hoa hoc va tuong tac HMBC ciia G-17
Hop chit G-17 duoc phéan lap ¢ dang bot vo dinh hinh, mau
vang. Pho UV ctia G-17 trong dung mdi methanol xuét hién cuc
dai hip thu & 256 nm. Trén phd hdng ngoai xuét hién cac dinh
dac trung: 3348, 3119 cm™ (N-H); 1681 cm™ (C=0); 1608,
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1503, 1493 va 1450 cm™ (C=N, phenyl C=C). Cong thirc phan
tir cia G-17 dugc xac dinh 1a CisHx0N4O; (Q= 8) bang phuong
phap phd khdi phan giai cao (-)-HR-ESI-MS dua vao peak ion
phan tir gia tai m/z 303,1442 [M-H](tinh toan 1y thuyét cho
cong thirc [CisH1oN4Os3]: 303,1457 ; A = - 4,9 ppm) va m/z
305,1597 [M+H]*(tinh toan 1y thuyét cho cong thirc
[C15sH21N4O5]": 305,1608 ; A = - 3,6 ppm). Phd "H-NMR xuit
hién mdt bd nam proton tuong tng véi mdt vong thom & dy
7,27 (2H), 7,30 (1H) va 7,47 (2H), ngoai ra con c6 hai proton
olefin & du 6,77 d va 6,08 d dic trung cho cAu tric cinnamoyl.
Céu hinh cis ctia ndi d6i duoc xac dinh tir hang s6 ghép voi J =
12,5 Hz. Sy hién dién cua nhém cis-cinnamoyl dugc xac nhén
thém bang tuong quan 'H-'H COSY cua H-7"/H-8', cing véi
cac trong quan HMBC tir H-7'/H-8' dén C-9' (8C 169,1), tir H-
8" dén C-1' (dc 136,8), tir H-7' dén C-2'/C-6' (6c 130,2), tir H-
2'/H-6' dén C-7' (dc 138,0) va cic twong quan khac ctia vong
benzen. Phd *C-NMR cho thay 13 tin higu carbon, trong d6 9
tin hi¢u thudc khung cis-cinnamoyl. Cac tin hi¢u carbon con lai
thudc vé ba methylen (dc 26,1; 30,9; 42,1), mdt methin (Jc
55,3) va hai carbon béc bdn (dc 158,6, 178,1) phu hop voi cac
tin hiéu cta acid amin arginin. Cu tric arginine dugc 1am sang
t6 bang cac twong quan cia H-2/H-3/H-4/H-5 trong phd COSY
'H-'H va cac tuwong quan HMBC tir H-2 dén C-1/C-3/C-4, tix
H-3 dén C-2/C-4, va tir H-5 dén C-4. Do d6, hop chit nay duoc
du doan 1a din xuét cis-cinnamoyl cta arginin. Trén phd
HMBC, méi twong quan dugc quan sat giita on 4,29 (H-2) va ¢
169,1 (C-9"), cho thay ring mot trong cic nguyén tir hydro cua

nhom a-amino di duoc thay thé bang cinnamoyl. o quay cuc
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ctia G-17 [a]37— 16.7° nén ciu hinh tuyét ddi ¢ vi tri C-2 duoc

két luan 1a (S). Khi so sanh phd NMR cta G-17 vé6i hop chit L-

(-)-(N-trans-cinnamoyl)-arginin [14] cho thay su khac biét &

céu hinh dong phan cis (C7°=C8"), két hop véi dir liéu phé MS

cho phép xéc dinh G-17 1a L-(-)-(N-cis-cinnamoyl)-arginin.
Bang 3.19. Dit liéu phdo NMR cua G-17

G-17 (CH30H-ds, 500 MHz)

C oc ou (ppm) C oc on (ppm)
(ppm) J (Hz) (ppm) J (Hz)
Amino acid cinnamoyl
1 178,1 I 136,8 -
2 55,3 4,31t(6,5) 2°,6’ 1302  7,49d (9,0)
3 30,9 1,83 m 3,5 129,3 7,29 m
1,71 m
4 26,1 1,52 m 4’ 129,5 7,29 m
5 42,1 3,15m 7 138,0 6,79d (12,5)
6 158,6 - 8’ 125,1 6,09d (12,5)
2-NH 9’ 169,1 -

Bing viéc phan tich két hop cac dir liéu phdé HR-MS, phd NMR
da xac dinh ciu triic 20 hop chit (G-1->G-20), bao gom 3 hop
chit méi trong tu nhién G-6 (Apigenin-5-O-p-D-
glucopyranosyl-8-C-4-D- glucopyranoside), G-11 (), G-17 (L-(-
)-(N-cis-cinnamoyl)-arginin); 1 hgp chat méi trong ciy G-20
(7-O-methylwogonin) va 16 hop chat da biét G-1 (vicenin 2) ,
G-2 (spergulacin), G-3 (glinosid C), G-4 (spergulacin A), G-5
(spergulin B), G-7 (trifolin), G-8 (3-O-f-D-xylopyranosyl-
spergulagenin A), G-9 (spergulin A), G-10 (vitexin), G-12 (2”’-
p-coumaroylvitexin 7-glucosid), G-13 (kaempferol), G-14
(apigenin), G-15 (astragalin), G-16 (vanilin), G-18 (acid

cinnamic), G-19 (acid trans-ferulic).
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Hinh 3.39. Céu trac hoa hoc cac hop chit G-1>G-20
3.3.Két qua thir hoat tinh sinh hoc ciia cic hop chit phin

lap duge

3.3.1. Két qua thir hoat tinh trc ché enzym a-glucosidase
ciia cac hop chét phan lap duge

Bang 3.23. Két qua thir hoat tinh e ché enzym a-glucosidase

ctia cac hop chit phan 1ap duoc tir cdy Rau déng dat

Maiu thir ICso (uM) MAu thir 1Cso (uM)

G-1 1247,21 £2,15 G-12 222,22 +3,71
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G-2 310,51 + 1,38 G-13 9,52 +0,19
G-3 ND G-14 10,28 + 0,05
G-4 ND G-15 80,27 + 1,50
G-5 ND G-16 ND
G-6 257,90 + 1,00 G-17 ND
G-7 380,71 + 5,43 G-18 ND
G-8 13,99 + 0,33 G-19 ND
G-9 ND G-20 94,92 + 1,85

G-10 193,60 + 2,47 Acarbose  1021,47 + 10,79

G-11 31,23 + 0,45

ND: khong xac dinh hoat tinh

Trong s6 20 hop chat phan lap duogc, cac hop chit G-8, G-11,
G-13, G-14, G-15, G-20 cho hoat tinh (tc ché manh enzym o-
glucosidase véi ICso = 9,52 ~94,92 uM. Trong d6, hop chat G-
13 (ICs0= 9,52 + 0,19 pM) thé hién hoat tinh manh nhat. Cac
hop chit G-10, G-2, G-6, G-7 cho hoat tinh rc ché yéu hon véi
ICso = 193,60 ~380,71 pM. Hop chit G-1 c6 hoat tinh trc ché
yéu nhit v6i ICso = 1247,21 + 2,15 uM. Cac hop chit con lai
khéng cho hoat tinh trc ché enzym a-glucosidase.

3.3.2. Két qua thir hoat tinh wc ché enzym xanthine
oxidase ciia cic hop chét phéan lap dwoe

Bang 3.24. Két qua th hoat tinh @c ché emzym xanthine

oxidase cta cac hop chét phan 1ap duoc tir cdy Rau déng dat

MAu thir ICso (uM) MAu thir ICso (uM)
G-1 56,82 + 1,95 G-12 127,51 +£2,33
G-2 288,68 + 1,94 G-13 26,18 + 0,78
G-3 ND G-14 10,26 + 0,55
G-4 ND G-15 144,65 + 0,17
G-5 ND G-16 5,37 +0,33
G-6 ND G-17 178,02 + 1,65

G-7 ND G-18 106,69 + 3,55
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G-8 ND G-19 87,40+ 1,96

G-9 394,42+ 1,35 G-20 ND

G-10 927,49 + 4,48 Allopurinol 3,84+ 0,11

G-11 ND

ND: khong xac dinh hoat tinh

Trong sb 20 hop chét phan lap duogc, cac hop chit G-1, G-13,
G-14, G-16, G-19 cho hoat tinh ¢ ché manh enzym xanthine
oxidase voi ICs50=5,37~ 87,40 uM. Trong d6, hop chit G-16
(5,37 + 0,33 uM) thé hién hoat tinh manh nhét. Cac hop chat G-
2, G-9, G-10, G-12, G-15, G-17, G-18 cho hoat tinh tic ché yéu
hon véi ICso = 106,69~394,42 uM. Hop chit G-10 thé hién hoat
tinh e ché yéu nhat véi ICso 1a 927,49 + 4,48 uM. Cac hop chat
con lai khong cho hoat tinh trc ché enzym xanthine oxidase.
3.4.Du doan co ché tic dung va hoat chit quan trong ciia
Rau diing dit trong diéu tri bénh Dai thiao dwong typ 2
3.4.1. Sang loc hop chit va xdy dung mang luéi hoat chit —
dich tic dong (Compound-Target Network)

Thong qua phan tich UPLC-HRMS va thuc nghiém, da xac
dinh dugc tong cong 43 hop chét co trong cdy Rau ding dat.
Sau khi ap dung tiéu chi sang loc theo quy tic Lipinski, 34 hop
chét duoc chon 12 cac hop chét c6 tiém nang dugc ly. Dua trén
nén tang SwissTargetPrediction, tir 34 hop chit nay, 831 dich
tac dong tiém nang dugc dy doan. Khi ddi chiéu voi 2446 dich
lién quan dén bénh Péi thio duong typ 2 (thu thap tur
GeneCards va OMIM), 326 dich trung khdp dugc xac dinh 1a
cac dich tac dong tiém ning. Mang lu6i hoat chat — dich tac
dong duoc xay dung bao gém: 360 nat, 1545 canh thé hién mbi

tuong tac giita hop chat va dich tic dong. Ba hop chét co do
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trung tim cao nhat trong mang la: acid 3-oxo-olean-12-ene-
28,30-dioic; 6,8-dimethyl-5,7,4'-trihydroxyflavone; 7-hydroxy-
5-methoxy-6,8-dimethylflavone

3.4.2.Xay dung mang lwéi Twong tac Protein — Protein
(PPI)

Tir 326 dich tac dong tiém nang, mang PPI duoc xay dung sir
dung co s¢ dir liéu STRING-db véi d6 tin cdy cao. Két qua ban
dau thu dugc mang gém: 326 nat (dai dién cho protein), 7297
canh (tuong tac gilra cac protein). Mang nay sau d6 dugc phan
tich bang Cytoscape 3.10.2 va plugin CytoNCA. Dua trén céc
chi s6 d6 trung tam (DC > 100, BC > 0.0049, CC > 0.59), 28
protein trung tim dugc chon dé xdy dung mang PPI rat gon voi
374 canh. Céc protein trung tim ndi bat gdm: AKTI, TNF, IL6,
ALB, TP53, SRC, EGFR, STAT3, PPARG. Day la cac dich
quan trong trong co ché tac dong cuia hop chét tir Rau déng dt.
3.4.3. Phan tich chirc ndng GO Gene Ontology (GO)

Phan tich GO duogc thuc hién trén 326 dich tiém nang, chia
thanh ba nhom: BP (Biological Process): phan ung v4i hoa
chit, phan mg véi hop chét chita oxy, dap ung voi kich thich;
CC (Cellular Component): mang vi mién, phirc hop thu thé;
MF (Molecular Function): hoat dong cua thu thé protein
tyrosine kinase, hoat dong thu thé nhan.

3.4.4. Phéan tich con dwong sinh héa KEGG

Phan tich KEGG xac dinh 239 con duong sinh hoa c6 lién quan
(FDR < 0,05). 5 con dudng noi bat nhat gdm: EGFR tyrosine
kinase inhibitor resistance (hsa01521); Prostate cancer; AGE-
RAGE signaling pathway in diabetic complications; Endocrine

resistance; HIF-1 signaling pathway. Cac con duong nay lién
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quan dén dé khang insulin, viém va stress oxy hoa — 1a nhiing
co ché bénh sinh chinh ciia bénh Péi thdo duong typ 2.

3.4.5. Phéan tich docking phéan tir

Docking phan tir dugc tién hanh gitra 3 hop chat chinh vé6i 9
protein dich trung tim nham x4c nhan i luc lién két. Quy trinh
docking dugc danh gid la dang tin cdy véi RMSD tur 0,835—
1,244 A (<2 A).

Két qua docking cho thiy cac t6 hop c6 ning luong lién két
manh nhat 1a: Acid 3-oxo-olean-12-ene-28,30-dioic — ALB: -10.1
kcal/mol;  7-Hydroxy-5-methoxy-6,8-dimethylflavone—TNF:-9.9
kcal/mol; Acid 3-oxo-olean-12-ene-28,30-dioic — SRC: -94
kcal/mol. Piéu nay cung c¢b két qua duge 1y mang va xac dinh
do tin cdy cua cac dich tac dong tiém nang.

3.5.Dw doan co ché tic dung va hoat chit quan trong ciia
Rau ding dit trong diéu tri bénh Gout

3.5.1. Sang loc hgp chit va xiy dung mang lwéi hoat chit
— dich tic dong (Compound—Target Network)

Khi d6i chiéu voi 1260 dich lién quan dén bénh Gout (thu thap
tu GeneCards va OMIM), 149 dich trung khop dugce xac dinh 1a
cac dich tac dong tiém ning. Mang lu6i hoat chat — dich tac
dong duoc xay dung bao gdm: 183 niit, 751 canh thé hién mdi
tuong tac giita hop chat va dich tic dong. Ba hop chét c6 do
trung tim cao nhét trong mang 1a: Acid trans-ferulic;7-hydroxy-
5-methoxy-6,8-dimethylflavone; Lutein

3.5.2. Xay dung mang lwéi PPI

Tir 149 dich tac dong tiém ning, mang PPI duoc xay dung st
dung co s& dir liéu STRING-db. Sau khi loai bo 3 dich khong
c6 twong tac, mang ban ddu thu duoc: 146 nat, 1808 canh. Sau
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loc céac dich trung tam (DC > 40, BC > 0.0029, CC > 0.5513),
mang PPI rit gon gém: 22 nut va 218 canh. Cac dich trung tim
ndi bat: IL6, ALB, TNF, TP53, SRC.
3.5.3. Phan tich chirc ning Gene Ontology (GO)
Phan tich GO duoc thuc hién trén 146 dich tiém nang, chia
thanh ba nhém: BP: phan (mg véi hop chat chira oxy, phan tng
cua té bao véi kich thich hoa hoc, phéan ng véi chét hiru co;
CC: phirc hop thy thé, mang sinh chit, mit bén cia mang; MF:
lién két phan tir nho, hoat dong protein tyrosine kinase.
3.5.4. Phan tich con dudng sinh héa KEGG
Phan tich KEGG xac dinh 200 con duong sinh hoa c6 1ién quan
(FDR < 0,05). 3 con duong ndi bat nhit gom: Pathways in
cancer (hsa05200); Lipid and atherosclerosis (hsa05417); PI3K-
Akt signaling pathway (hsa04151). Cac con duong nay lién
quan dén viém man tinh, rdi loan lipid mau, va chuyén hoa acid
uric — 14 cac yéu té bénh sinh chinh ciia Gout.
3.5.5. Phan tich docking phéan ti
Docking phéan tir duoc thuc hién giita 3 hop chat chinh véi 5
protein dich trung tm. Céc t6 hop c6 ning luong lién két manh
nhét: 7-Hydroxy-5-methoxy-6,8-dimethylflavone—TNF:-9.9
kcal/mol;  7-Hydroxy-5-methoxy-6,8-dimethylflavone—SRC:-9.3
kcal/mol; Lutein — SRC: -8.5 kcal/mol. Piéu nay cung ¢ két qua
dugc ly mang va xac nhan d¢ tin cdy cua cac dich tic dong
duoc du doan.

CHUONG 4. KET LUAN VA KIEN NGHI
Sau qua trinh nghién ctru, dé tai da thu dugc két qua nhu sau:
- Tur phan trén mit dét cua loai Glinus oppositifolius d phan
1ap va xéac dinh ciu trac 20 hop chit (G-1>G-20), bao gém 9
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hop chat thudc nhom flavonoid, 7 hop chit thudc nhém saponin
va 4 hop chat khac

- Cao EtOAc c6 hoat tinh trc ché a-glucosidase va xanthine
oxidase manh nhit. Trong sb6 20 hop chét phan lap duoc, céac
hop chit G-1, G-13, G-14, G-16, G-19 cho hoat tinh trc ché
manh enzym xanthine oxidase v6i ICs50=5,37~87,40 uM.

- Tir phan tich dugc Iy mang va docking phén tir cho thiy cay
Rau déng dat c6 tac dung trén bénh Dai thao dudng typ 2 vdi co
ché giam dé khang insulin, giam bién chung dai thio duong,
khang viém — chong oxy hoa.

- Tir phan tich dugc Iy mang va docking phén tir cho thiy cay
Rau déng dat c6 thé tham gia hd trg diéu tri bénh Gout thong
qua co ché giam viém man tinh, chéng oxy héa — giam acid
uric, giam réi loan lipid mau va nguy co bién chimg tim mach.
NHUNG PONG GOP MOI CUA LUAN AN

- Pay la nghién ctru dau tién vé hoat tinh rc ché xanthine
oxidase ctia cdy Rau dang dét (Glinus oppositifolius).

- Da phan lap, xac dinh dugc 3 hop chat méi tir phan trén mat
dat cua loai Glinus oppositifolius 1a: apigenin-5-O-f-D-
glucopyranosyl-8-C--D- glucopyranoside, spergulin C, L-(-)-
(N-cis-cinnamoyl)-arginin va thir nghiém hoat tinh @c ché
enzym a—glucosidase va xanthine oxidase ctia cac hop chat nay
- Lan dau tién phan lap dugc hop chit 7-O-methylwogonin
tir phan trén mat dat cua loai Glinus oppositifolius. Pong thoi
day cling 1a nghién ctru dau tién thir nghiém hoat tinh e ché
enzym a—glucosidase va xanthine oxidase cua hop chat 7-O-

methylwogonin.
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- Pay la nghién ctru ddu tién g dung dugc 1y mang dé tim
hiéu hop chét tiém ning va co ché tac dung dinh hudng diéu tri

bénh Dai thao dudng typ 2 va Gout ctia cdy Rau ding dat.



