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DANH MUC CAC CHU VIET TAT

STT | Chir viét tat Tiéng Anh Giai nghia

1 |AG Alpha-glucosidase Alpha-glucosidase

2 | AGEs Advanced glycation end| Cac san pham cudi cung
products cua qua trinh glycation

3 | AMPK Adenosine 5'- Protein kinase hoat hoa

monophosphate-activated | Adenosin 5-monophosphat
protein kinase

4 | BMI Body mass index Chi sb khdi co thé

5 | BSA Bovine Serum Albumin Albumin huyét thanh bo

6 | CAT Catalase Catalase

7 | DKA Diabetic ketoacidosis Nhiém toan ceton do dai

thdo duong

8 | DPP4 Dipeptidylpeptidase-4

9 |bTb bai thdo duong

10 |EDTA Ethylene  diamine tetra | Ethylen diamin tetra
acetic acid acetic acid

11 | ESI-MS Electron spray ionization | Pho khoi ion hoa phun mu
mass spectrometry dién tr

12 | ESRD End-stage renal disease Bénh than giai doan cubi

13 | GC-MS Gas chromatography-mass | Sic ky khi-khoi pho
spectrometry

14 | GFR glomerular filtration rate Toc dd loc cau than

15 | GLO1; Glyoxalase 1; Glyoxalase 1;

GLO2 Glyoxalase 2 Glyoxalase 2
16 | GLP Glucagon-like peptide Chudi  peptid  giong
glucagon
17 | GLUT 4 Glucose transporter type 4 | Van chuyén glucose loai 4
18 | GPx Glutathione peroxidase Glutathion peroxidase
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19 | HBA Hydrogen bond acceptor Nhom nhén lién két hydro
20 | HBD Hydrogen bond deliver Nhom cho lién két hydro
21 |HIV- AIDS |Human immunodeficiency | Hoi chimg suy giam mién
virus infection and acquired | dich mic phai & ngudi
immunodeficiency
syndrome
22 |HLA Human Leukocyte Antigen | Khang nguyén bach cau
nguoi
23 | HPMC Hydroxypropyl Hydroxypropyl
methylcellulose methylcellulose
24 | HUVECs Human  umbilical  vein | Té bao ndi mo tinh mach
endothelial cell ron nguoi
25 | IDF International Diabetes | Lién doan PTP quéc té
Federation
26 |IL1p Interleukine-1 beta Interleukin-1 beta.
27 | MDA Malonyldialdehyde Malonyldialdehyd
28 | MGO Methylglyoxal Methylglyoxal
29 | MP Cao chiét toan phan cao
chiét 14 cay X4u ho
30 | MP-E Phan doan EtOAc cao
chiét 14 cay Xau ho
31 | MP-H Phan doan n- hexan cao
chiét 14 cay Xau ho
32 | MP-B Phan doan butanol cao
chiét 14 cay Xau ho
33 | NADPH Nicotinamide adenine | Nicotinamid adenin
oxydase dinucleotide phosphate | dinucleotid phosphat
oxidase oxidase
34 | NPDR Non-proliferative  diabetic | Bénh vong mac do BTD




retinopathy

khong tang sinh

35 | OGTT Oral glucose tolerance test | Thir nghi€ém dung nap
glucose dudng udng

36 |PBS Phosphate buffer solution Dung dich dém phosphat

37 | PDR Proliferative diabetic | Bénh vong mac do DTD
retinopathy cé tang sinh

38 | PKC Protein kinase C Protein kinase C

39 | PKI3 Phosphoinositide 3-kinase | Phosphoinositid 3-kinase

40 | PMSF Phenylmethylsulfonyl Phenylmethylsulfonyl
fluoride fluorid

41 | PPAR Yy Peroxisome proliferator- | Thu thé kich hoat ting
activated receptor y sinh peroxisom vy

42 | PTKs Protein tyrosine kinases Protein tyrosin kinases

43 | PTPs Protein Protein
tyrosine phosphatases tyrosin phosphatases

44 | RMSD root mean square deviation | D6 1éch binh phuong

trung binh gdc

45 | SGLT-2i sodium-glucose Chat ¢ ché dong van
cotransporter-2 inhibitors chuyén natri-glucose-2

46 | SOD Superoxide effutase Superoxid effutase

47 | STZ Streptozotocine Streptozotocin

48 | T2D Type 2 diabetes bTD tip 2

49 | TGF B Transforming growth factor | Yéu t6 ting trudng
beta chuyén dang p

50 | TLC Thin layer chromatography | Sac ki 16p mong

51 | TNF-a Tumor Necrosis Factor- | Yéu td hoai tir khdi u o

alpha
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DAT VAN BE

Dai thao dudng (DTD) 1a mot rdi loan chuyén hoa man tinh véi ty 1é méc
bénh dang gia ting nhanh chong trong nhitng nim gan ddy, dic trung boi luong
duong huyét ting cao dan dén suy giam nghiém trong chirc ning tim mach, mét,
than va than kinh. Bénh BTD tip 2 1a do su deé khang vé&i insulin hodc thiéu
insulin do té bao P tuyén tuy tiét ra khong du hoic két hop ca hai [1]. Theo dir
liéu gan day nhat ciia Lién doan Dai thao duong Thé gidi (International Diabetes
Federation - IDF): 537 triéu ngudi- khoang 10,5% tong sd ngudi trong do tudi
20-79 trén thé giéi dang chung séng voi bénh déi thao duong tinh dén nim
2021. Con sb nay du kién s& tang 1€n 643 triéu vao ndm 2030 va 783 triéu vao
nam 2045 [2]. Hon nita, udc tinh c¢6 khoang 240 triéu ngudi mac bénh déi thao
duong hién chua duogc chan doan. Tai Viét Nam, két qua diéu tra cia BO Y té
nim 2021 cho thiy ty 1& mac dai thio duong ¢ nguoi trudng thanh ude tinh 1a
7,1%, tuong duong vdi khoang gan 5 triéu nguoi dang mac bénh dai thdo
duong. Trong d6, s6 da dugc chan doan chi chiém khoang 35% va s6 dang dugc
quan 1y, diéu trj tai cac co s& y té chiém 23,3%. Theo du béo, s méic dai thao
duong cua Viét Nam ciing nhu toan thé gidi sé tiép tuc ting nhanh trong nhiing
nim toi [3]. Hién nay c6 mot sé nhdm thude diéu tri DTD nhung hiéu qua con
han ché, cac thuéc hau nhu khong c6 tac dung ha glucose huyét 1au dai ké ca khi
d3 dung phdi hop, hiéu qua ngin ngira bién ching thip, con nhiéu tic dung
khong mong mudn, mot s6 thudc giy ting can, gy ha dudng huyét qua murc,
budn ndn, ndn, tiéu chay... Do vay, nghién ctru cac thudc diéu tri DTD hiéu qua

va it tac dung phu 1 rat can thiét.

Tai cdc nudc co nén y hoc ¢b truyén phat trién nhu Viét Nam, bén canh
cac phuong phap y hoc hién dai, cac bai thude, vi thude dang duge nghién ciru
ngay cang sau dé gop phan diéu tri cic bénh, trong d6 c6 bénh dai thao duong.
Cay X4u ho 1a mot duoe liéu moc hoang & nhiéu vung cua nudc ta va da duoc
chting minh so bo 13 ¢6 tac dung chdng viém, an than, giam duong huyét va co

thé c6 tac dung trong diéu tri bénh dai thdo duong. Ngudn cung cip nguyén liéu
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veé cay XA4u ho rat tiém nang. Viéc phat trién cac duoc liéu thanh thube hodc cac
san pham bao vé stc khoe theo hudng chdng dai thao dudng dang rat can thiét.
Céc nghién ctru vé thanh phan hoa hoc cho thdy cdy Xau ho chta cac nhom hop
chat nhu alkaloid, terpenoid, glycoprotein, crocetin dimethyl ester, phytosterol,
glycosid, flavonoid, quinon, hop chat phenolic, saponin, coumarin va tanin [4].
Mot tac gia khac ciing phan lap duoc tir phin doan EtOAc cua cao chiét Xau hd
cac hop chat c6 tac dung wc ché a-glucosidase nhu: stigmasterol; quercetin;
avicularin [5]. Nhin chung, cac nghién ctru vé cAy Xau ho con roi rac, chua c6
nghién ctru toan dién bao gom ca in silico, in vitro va in vivo vé tac dung va co
ché tac dung hd tro diéu tri bénh dai thao dudng cua cay Xau ho. Do do, nghién
ctru 1am sang to tac dung va co ché tic dung ha duong huyét ciia cao phan doan
va cac hop chat caa cay Xau ho (Mimosa pudica L.) trén bénh dai thio duong la
rat can thiét. Do do, nghién ciru ndy tip trung danh gia tac dung ha duong
huyét, chéng viém, ha lipid mdu, cai thi¢n bién ching ton thuong than va so bo
co ché tac dung chéng dai thio dudng cua cao chiét 14 cAy Xau ho. Cac két qua
nghién cru cta ludn 4n s& gop phan vao cung cip co so dir liéu khoa hoc vé tac
dung duogc 1y cua cay X4u hé co tac dung diéu tri bénh dai thao duong, tur do dé
xuat kha ning tng dung theo hudng 1am thudc diéu tri bénh dai thio dudng cta
cay Xau ho, va phat trién ngudn dugc liéu Viét.

Do viy, luan an “Nghién ctru tac dung chdng dai thio dudng cua 14 cay

Xau hd (Mimosa pudica L.) trén thyc nghiém.” duoc tién hanh nham muc tiéu:
1. Panh gi4 tac dung ha dudong huyét va mot sd tac dung lién quan dén dai
thao dudng ctia cao chiét 14 cay X4u ho trén thuc nghiém.
2. Panh gia co ché tac dung chong dai thao dudng cia cao chiét va hai

hop chat chiét xuat tir 14 cay Xau ho in vitro va in silico.



Chuwong 1. TONG QUAN
1.1. Tong quan vé bénh d4i thao duong

Bénh dai thao duong (BTP) 1a bénh rdi loan chuyén hoa khong dong
nhit, c6 dic diém ting dudng huyét do khiém khuyét vé tiét insulin, vé tac dong
cua insulin, hodc cd hai. Tang glucose man tinh trong thoi gian dai gdy nén
nhirng rdi loan chuyén hoa carbohydrat, protein, lipid, gy ton thwong & nhiéu
co quan khac nhau, dac biét ¢ tim va mach mau, than, mat, than kinh [6].

1.1.1. Phén loai DTD

Ddi thao duong tip 1

DPTD tip 1 do té bao P bi pha hity nén bénh nhan khong con hodc con rat it
insulin, 95% do co ché ty mién (tip 1A), 5% vo can (tipl B). Bénh nhan bi thiéu
hut insulin, ting glucagon trong mau, khéng diéu tri s& bi nhiém toan ceton.
Bénh c6 thé xay ra ¢ moi ltra tudi nhung chu yéu & tré em va thanh thiéu nién.
Bénh nhan can insulin dé 6n dinh glucose huyét.

Ddi thao duong tip 2

DTD tip 2 trudc kia duoc goi 1a DTD ctia nguoi 10n tudi hay PTP khéng
phu thudc insulin, chiém 90-95% cac truong hop DTD. Thé bénh nay bao gom
nhirng nguoi ¢6 thiéu insulin twong d6i cung v4i dé khang insulin.

Bénh nhan khong c6 su pha hily té bao beta do ty mién, khéng ¢ khang
thé ty mién trong mau. Pa s6 bénh nhan c6 béo phi hoac thira can va’hodac béo
phi viing bung vdi vong eo to. Béo phi nhat 1a béo phi ving bung c6 lién quan
v6i tang acid béo trong mau, mé m& ciing tiét ra mot s6 hormon lam giam tac
dung cua insulin & cic co quan dich nhu gan, t& bio md, té bao co (dé khang
insulin tai cac co quan dich). Do tinh trang dé khang insulin, & giai doan dau té
bao B bu trir va ting tiét insulin trong mau, néu tinh trang dé khang insulin kéo
dai hodc ning dan, té bao P s& khong tiét du insulin va DTD tip 2 1am sang s&

xuat hién.



Bang 1.1. Nguyén nhan DPTD nguyén phat [4]

Céac nguyén nhan PTD tip 1 DPTD tip 2
Tién sir gia dinh
Yéu t nguy co Khéang nguyén HLA- ) f)ac tinh dan toc 7
DR3, HLA-DR4 An nhiéu, it tap luyén thé duc
Nhiém doc
Yéu t khoi phat Nhiém virus Beophi
Stress chuyén hoa Stress chuyén hoa

Cac té bao tai dao tuy thoai
. . Pha huy déo tuy theo co R
Y¢éu to bénh sinh Y Y hoéd/suy yéu dan

ché tu mién

Gidm receptor insulin

Ddi thao dwong thai ky

DTD duogc chan doan trong 3 thang giita thai ky hodc 3 thang cudi cua
thai ky va khong c6 bang chimg vé BTD tip 1, tip 2 trudc do.

Thé bénh chuyén biét cua DTP

Thé chuyén biét ctia PTP hay PTD thir phat do cac nguyén nhan khac,
nhu PTD so sinh hoic BTD do st dung thudc va hoa chat nhu st dung
glucocorticoid, diéu tri HIV/AIDS hoic sau ciy ghép mé...[6, 7].

1.1.2. Nguyén nhén va co ché bénh sinh bénh PTD tip 2
1.1.2.1. Nguyén nhan

Pic diém 16n nhat trong sinh 1y bénh cta dai thao dudng tip 2 1a ¢ su
tuong tac gitta yéu té gen va moi trudng.

- Yéu t6 di truyén.

- Yéu té moi truong: day 1a nhom céc yéu t co thé can thiép dé lam giam
ty 16 mic bénh. Cac yéu t do la:

+ Sy thay dbi 161 séng: nhu giam cac hoat dong thé lyc; thay d6i ché do n
ubng theo hudng ting tinh bot, giam chit xo gdy du thira ning lugng.

+ Chat lugng thuc pham

+ CAc stress




- Tudi tho ngdy cang ting, nguy co mic bénh cang cao: diy 1a yéu tb
khong thé can thi¢p dugc.

1.1.2.2. Co ché bénh sinh bénh DTD tip 2

- Suy giam chtrc ning té bao P va khang insulin

- Tinh trang thtra can, béo phi, it hoat dong thé lyc, 1a nhitng dac diém
thuong thdy & nguoi dai thdo duong tip 2 c6 khang insulin. Tang insulin mau,
khang insulin con gip ¢ nguoi tién déi thio dudng, ting huyét ap vo cin, ngudi
mac hoi chimg chuyén hoa. Nguoi dai thdo duong tip 2 bén canh khang insulin
con c¢6 thiéu insulin-ddc biét khi luong glucose huyét tuong khi doi trén 10,0
mmol/L [6]. Thira céan, it hoat dong thé luc 13 nhitng yéu té nguy co din dén
bénh DTD.

1.1.2.2.1. Co ché tic dung ciia insulin

Insulin 12 mot peptid 51 acid amin, duoc san xuat va tiét ra boi cac té bao
dao tuy. N6 bao gdm hai chudi polypeptid, A va B, gdm 21 va 30 acid amin
tuong ung, dugc ndi véi nhau béng cau ndi disulfit. Hoat dong sinh hoc cua
insulin bat dau khi no lién két voi thu thé. Ban than thu thé cua insulin (insulin
receptor -IR) 1a gom 2 tiéu don vi a va 2 tiéu don vi B. Tiéu don vi o c6 chira vi
tri gin insulin ndm & mit ngoai ctia mang plasma. Tiéu don vi B xuyén qua
mang v4i mién tyrosin kinase ndi bao dugc kich hoat béi qua trinh phosphoryl
héa. Insulin lién két vai tiéu don vi o ctia thy thé va kich hoat hoat dong tyrosin
kinase cua tiéu don vi p dan dén qué trinh ty phosphoryl hoa va kich hoat thy thé
insulin. Kinase nay lai hoat hoa tiép nhiéu protein kinase khic bang phan tng
phosphoryl hoa cac gdc tyrosin dic hiéu. Cudi cung nhitng enzym nay c6 thé
phosphoryl hda mot nhom cac phan tir co chat ndi bao dién hinh nhu 13 thy thé
insulin nén (insulin receptor substrate -IRS). Qua trinh phosphoryl héa c6 thé
kich hoat con duong tin hi€u phosphatidylinositol-3-kinase (PI3K)/AKT, con
duoc goi la protein kinase B (PKB), chiu trach nhi¢ém cho hau hét cac hoat dong
trao ddi chit nhu thic ddy su chuyén vi cua protein van chuyén glucose,

glycogen, tong hop lipid, protein va kiém soat qua trinh tin tao dudng & gan [8].



Cac protein IRS phosphoryl hoa lién két voi cac tiéu don vi diéu tiét
phosphatidylinositol-3-kinase (PI3K), diéu nday din dén viéc kich hoat PI3K va
PI3K phosphoryl hoa phosphatidylinositol 4,5-biphosphat (PIP2) thanh
phosphatidylinositol (3,4,5)-triphosphat (PIP3). PIP3 lai kich hoat cac kinase:
PDK-1 va PDK-2 va cubi cung la kich hoat AKT/PKB kinase. Sau d6, AKT xuc
tac qua trinh phosphoryl héa protein co chit AS160 kich thich su dich chuyén
cac chat van chuyén glucose GLUT-4 tir cac t0i té bao chat dén bé mat mang té
bao va do d6 lam tang su van chuyén glucose phu thudc insulin vao té bao (hinh
1.1) [9].

Phosphorylhés @ ® @ iy uigu tusullin host hoa

t.n'__psin CHa co @® Insullin ving proteinkinase cua
chat IRS o ® receptor troug té bao chat

PI3K phosphoryl héa
PIP2 thanh PIP3

AKT dugc phosphoryl hoa va
kich hoat boi PDK1/2 dan deén
phosphoryl hoa AS160

IRS thiic dily tiéu don vi
diéu hoa P85 va xuc tic
P100 ciia PI3SK

Glucose @i vio té bio
théng qua GLUT4 e
@ :
@ g @
® o 00° GLUTS4 tir ngi bao djch
Glutosco 3 chuyén vé phia ming

Hinh 1.1. Con dwong truyén tin ndi bao ciia insulin [9]

Insulin dugc tiét tir cac té bao P trong cac dao tuy chu yéu dugc didu hoa
boi su xAm nhdp glucose théng qua chit van chuyén cua nd. Glucose ngoai bao
xam nhap vao té bao thong qua chit van chuyén GLUT-2, glucose sau d6 duoc
chuyén hoa thong qua qua trinh duong phan lam tang ty 18 ATP/ADP, diéu nay
kich hoat vi¢c dong kénh K+ nhay cam véi ATP trén mang plasma, lam giam
né)ng d6 K+ dan dén khir cuc mang va mé kénh Ca?* phu thudc dién ap. Cac ion
Ca%" xam nhép vao té bao dan dén tang mirc Ca®* ndi bao va kich thich ting giai

phong insulin tir té& bao B [10].



1.1.2.2.2. Tinh khang insulin

Khéng insulin: 12 tinh trang cac té bao dich insulin (nhu té bao gan, té bao
md, té bao co) khéng dap tmg ding véi kich thich insulin binh thudng cta nguoi
ding va tinh trang nay c6 lién quan dén su gian doan cua viéc truyén tin hiéu
insulin. Diéu dang chay 1a d6t bién gen hodc protein cua con dudng truyén tin
ndi bao bi tc ché hiém khi 1a nguyén nhan cho tinh trang khéng insulin va DTD
tip 2. Khang insulin va TP tip 2 thuong lién quan dén béo phi hoic thira can va
hién duoc hd tro bdi cac yéu té moi truong nhu cac chat dinh dudng (dic biét 1a
lipid) va sy thay doi trong chuyén hoa co chat do khdng hoat dong thé chat. Cac
yéu té d6 1a nén tang trung tdm cua hién tuong viém mo man tinh va nhiém doc
lipid dan dén viéc kich hoat con dudng phan tng cang thing té bao, gay ra sy thay
dbi trong viéc truyén tin hiéu insulin. C6 thé do khiém khuyét phan ti cua con
duong truyén tin hidu insulin lién quan dén khang insulin [11].

Bit hoat IR thong qua tang hoat tinh ctia cac enzym khir phosphoryl cta
tyrosin trong con duong truyén tin ndi bao caa insulin. Mot sé enzym da duoc
nghién ctru nhu cdc protein tyrosin phosphatase (PTP) trong dé chi yéu la
protein tyrosin phosphatase 1B (PTP-1B). PTP-1B la mdt enzym quan trong
khéc trong viéc suy gidm tin hi¢u insulin vi n6 khir phosphoryl cuia tyrosin trong

IR va IRS do d6 giam tinh nhay cam cua insulin trén té bao.

Insulin

g 3 /I Cac cytokine tién viém N {
Tang khoi lwgng mo me et e
va réi loan chirc nang n g ) > -
(TNF &, IL-6, IL-1B o) e

Glucose

(TN — @ 1A

Hinh 1.2. Co ché phén tir ciia tinh khang insulin [11]
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Céc enzym lam giam tin hiéu PIP3 dugc biét nhu 1a cac phosphatase thity
phan PIP3 thanh PIP2. Bén canh d6, sy gia tang phosphoryl hoa cac phan tu
serin hoac threonin khong nhitng lam giam kha nang hoat hoa PIP3 ma con lam
giam qua trinh phosphoryl hoa tyrosin cta IR, tang thoai hoa IRS do d6 lam
giam tac dung va tang khang insulin.

Bét hoat PIP3 thong qua trc ché tiéu don vi diéu hoa nguoc p85 nam trén
PI3K: sy thé hién qua muc dang hoat dong p100 trén PI3K hoic kich thich qua
mirc Akt déu tc ché p85 lam giam tac dung sinh hoc cta insulin. Cac nhéan td
dan dén tinh trang khang insulin: cac yéu t6 quan trong c6 thé dan dén tinh trang
khang insulin 1a ham lugng acid béo tur do vugt mirc, stress oxi hda, cac cytokin
gay viém nhu interleukin-1 beta (IL-1p), interleukin-6 (IL-6), interleukin-8 (IL-
8) yéu to hoai tir khbi u-alpha (TNF-a) [11].

1.1.2.2.3. Hi¢n twong bii va réi loan chirc nang té bao beta

Ca rbi loan chirc nang té bao B va khang insulin déu dan dén tang duong
huyét kéo dai dic trung cho DTD tip 2. Tinh trang khang insulin 1am giam tac
dung diéuhoda chuyén hda cta insulin & cac md dich, v6i biéu hién rd rang nhat 13
su tang dudng huyét. Khi ndong d6 dudng huyét cao sé kich thich té bao P ctia dao
tuy tang tiét insulin. Tang sinh té bao P va tang insulin mau bd dip cho viéc tang
dan khang insulin dé duy tri lugng dudng ¢ mirc binh thudng trong mau, sau mot
thoi gian s& dan t6i su suy giam khéi lugng té bao B. Rdi loan chirc nang té bao
B 1a yéu t6 quyét dinh quan trong dbi véi BTD tip 2 duoc két hop bai tinh trang
khang insulin.

Su twong tac gitra rbi loan chuc nang té bao B va khang insulin van rat
phuc tap. Sy khoi dau cua tang dudng huyét co thé kich hoat ca réi loan chirc
nang té bao B va khang insulin. Réi loan chtic nang té bao B nghiém trong hon
khang insulin. Véi rdi loan chirc nang té bao B, su tiét insulin bi suy giam trong
khi véi tinh trang khang insulin, insulin van c6 thé duoc tiét ra nhung biéu hién
khong nhay cam véi insulin trong cac mo dich. Khi réi loan chitc nang té bao B
va tinh trang khang insulin trAm trong hon, tang duong huyét s& khuéch dai dan

dén tién trién thanh bénh DTD tip 2. Mbi quan hé giira khang insulin va rdi loan
8



chtrc nang té bao P chii yéu phu thudc vao trang thai trao doi chit dugc xac dinh
boi ndng d6 duong huyét va insulin. Ca haitrang thai bénh Iy anh hudng 1an nhau
va 0 thé 1am trAm trong thém bénh DTD. Bao ton chirc nang té bao B va tin hiéu
insulin trong cac té bao P va tin hiéu insulin trong cac té bao nhan glucose s& duy
tri can bang ndi moi glucose [12].

1.2. Mt s6 dich phan tir trong diéu tri dai thao dwong tip 2

Bénh dai thio dudng 1a mot bénh man tinh xay ra khi tuyén tuy khong san
xuat du luong hodc mon - insulin dé diéu chinh lwong duong trong mau hoic
khi co thé khong thé sir dung hiéu qua insulin ma n tao ra (theo WHO). Co ché
bénh sinh ctia bénh BTD tip 2 gan lién véi sy dé khang insulin hodc va suy giam
chtic ning cta té bao beta tai tuyén tuy. Nhiéu nguyén nhan & cap do phén tir
dan dén tinh trang trén da dugc nghién ctru nhu cac dich tic dung phan tir nham
giai thich sdu vé co ché, dé phat trién cac thudc sir dung rong rdi trong diéu tri
dai thao dudng, co thé ké dén nhu: AMPK, a-glucosidase, PTP-1B...

1.2.1. 5'- Adenosin monophosphat-activated protein kinase (AMPK)

AMPK 13 mét phan tir cam thy ning lugng té bao (cellular energy sensor),
tuong tac vai cac tin hiéu lién quan td1 hoat dong sinh 1y, hormon va dinh dudng
ctia té bao dé can bang su san sinh adenosin triphosphat. AMPK diéu hoa hoat
dong ddng hoa ning luong thong qua su phosphoryl hoa cta nhiéu co chit khac
nhau va tham gia vao hau hét cic con dudng chuyén hoa cta té bao, dugc biét
dén nhu mot dich phan tir cho cac thude diéu trj dai thdo duong [13]. Metformin
1a loai thuéc duoc st dung phd bién voi nhitng hiéu qua rd rang lién quan t6i
chuyén hoa glucose va cac bién ching dai thdo duong. Co ché tic dung cia
metformin qua ca hai con duong phu thuoc AMPK va khong phu thugc AMPK
dua trén sy e ché qua trinh ho hp tai ti thé, cling c6 thé bao gébm tc ché
glycerophosphat dehydrogenase va qua trinh lién quan t6i lysosom [14].

1.2.2. Alpha-glucosidase (a-glucosidase)

Céac enzym chuyén hoa carbohydrat tai ruot non c6 kha ning phan cit cac

chudi polysaccharid thanh cac monosaccharid don gian dé c6 thé hap thu duoc.

Trong sb d6, cac enzym a-glucosidase dong vai trd quan trong trong viéc pha v



lién két glucopyranosid & cac oligosaccharid va disaccharid dé giai phong cac
monosaccharid 1a dang dugc hap thu vao co thé, do d6 cic enzym nay tham gia
diéu hoa luong glucose va su ting dudng huyét sau an. Su wc ché hoat dong cua
a-glucosidase 13 mot muc tiéu cdn ban trong viéc nghién ciru va phat trién nhiéu
loai thudc méi hiéu qua va it doc tinh hon. Cac chat e ché a-glucosidase tham
gia diéu chinh tinh trang ting dudng huyét ma khong tic dong truc tiép 1én su
bai tiét insulin duoc biét dén 1a cac thuéc dudng udng lam giam duong huyét
thé hé dau tién, c6 thé sir dung theo phuong phap don tri liéu hodc liéu phap két
hop véi insulin va cac thudc khac. Hién tai st dung trong 1am sang la céc
carbohydrat tuong tu acarbose, voglibose va miglitol ¢6 kha ning lién két thuin
nghich v&i a-glucosidase va ngan chdn qua trinh phan giai saccharid [15].

1.2.3. Protein tyrosin phosphatase 1B (PTP-1B)

Qua trinh phosphoryl ho4 tyrosin cua cac protein trong co thé 13 mét trong
nhirng co ché quan trong nhat 1ién quan téi kiém soat sy sinh trudng va biét hoa
té bao cling nhu diéu chinh cic chirc nang cia té bao. Pay 1d mot qua trinh thuan
nghich dugc chi phdi boi cac hoat dong twong phan gitta protein tyrosin
phosphatases (PTPs) chiu trach nhiém cho qué trinh dé& phosphoryl hoa va
protein tyrosin kinases (PTKs) c6 vai tro trong qua trinh phosphoryl hoa. Su sai
1éch va thiéu sot trong hoat dong ctia PTPs va PTKs gy ra sy bat thudng cia
qua trinh phosphoryl hod 1a nguyén nhan dan t6i mét s bénh nhu dai thao
duong, cac hdi chung viém va ung thu. PTP-1B thuoc nhom cac PTPs ndi bao
tham gia vao qua trinh diéu hoa nguoc insulin (negative insulin regulation) va
tap hop cac tin hiéu lién quan t&i leptin (leptine signal system). Cu thé 13 PTP-
1B xuc tac sy phosphoryl hoa cac gbe tyrosin (tyrosine residues) ctia phic hé
hoat hoa thy thé insulin b (activated insulin receptor b subunit) va co chat hinh
thanh thu thé insulin 1 (insulin receptor substrat-1), do d6 anh huéng dang ké
dén thoi gian va bién d6 cta sy dap Gng giita té bao va insulin. Nhitng danh gia
tich cuc v& PTP-1B nhu mét dich tac dung hiéu qua 13 tién dé cho su nghién ctru
phat trién va san xuit cac thudc e ché chon loc phan tir nay st dung trong diéu
tri dai thao dudng va cac bénh chuyén hoa lién quan [16].
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1.2.4. Advanced glycation end products (AGES)

AGEs la tén goi chung ciia nhiéu san pham hinh thanh tir cic hop chat
Amadori théng qua céc phan ng tach nudc, chuyén vi, ngung tu va oxy-hoa.
Céc hop chit Amadori trude d6 1a san pham cta qué trinh ngung tu khong c6 su
XUc tac clia enzym (a non-enzymatic condensation reaction) dugc biét dén la
phan tng Maillard gitta nhom carbonyl ciia duong khir (ceton hoac aldehyd) va
nhém amin cua cac phan tur protein, lipid va acid nucleic [17-19].

Dué6i diéu kién 1a ting duong huyét va/hodc stress oxy hod, phan tng
Maillard bat dau voi su chuyén doi ciia cic phic gbc Schiff linh dong
(reversible Schiff base adducts) thanh cac san pham tai cdu traic Amadori dang
lién két cong hoa tri 6n dinh hon. Sau vai ngdy t6i vai tudn, cac san pham
Amadori tiép tuc trai qua cdc phan Gng tai cau triic dé hinh thanh cac nhom chirc
lién két chit chd va trd thanh cac AGEs. Sy hinh thanh va tich luy cac AGEs van
xay ra trong qua trinh 130 hod theo sinh ly binh thuong, tuy nhién su kién nay
dién ra voi tbe dd nhanh va manh hon & cac bénh nhan mic dai thao dudng.

AGEs ciing gay ra ton thuong tai cac mo lién quan truc tiép t6i cac bién
chting man tinh cta déi thao duong. Mot sd nghién ciru khic cho thay cac AGEs
c6 thé 1am giam dap Gmg vai insulin & ngoai vi, tham gia viéc pha huy céc té bao
beta, kich thich san sinh qua mirc cac té bao mién dich va giy doc cho té
bao[20].

Su hinh thanh MGO 1a két qua cua su duy tri ndng d6 glucose cao trong
méu va c&c nghién ctru da chi ra ring & ca dai thdo duong tip 1 va tip 2 déu biéu
hién néng dd cao cia MGO va AGEs hinh thanh tr MGO. Nhiéu nghién ctru
tiép theo nhan manh tam quan trong cia MGO trong dai thao dudng va cac bién
chung lién quan [21].

Nhitng nghién ctru gin day chi ra rang sy twong tac gitta AGEs va cac thy
thé ctia AGEs (RAGE- receptor for AGE) lam phat sinh chudi phan mng stress
oxy hoa & nhiéu loai t& bao giy ra tinh trang viém ¢ hé thong mach mau, thiic
day su hoat dong cua cac dai thuc bao va tiéu cau va hinh thanh huyét khéi.

AGEs lam tang sy bam dinh cua cac t€ bao mién dich v&i cac t€ bao nd1 mod
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(endothelial cells) cua cac vi mach thong qua sy hoat dong cua cac phan tir bam
dinh noi bao va sy hinh thanh cac gbe tu do.

Su tich luy cuia AGEs ¢ céc té bao ngoai mach tai vong mac (retinal
pericytes) trong bénh dai thdo dudng anh hudng dang ké téi chirc ning va thoi
gian tOn tai cta loai t& bao nay. Tuong tac gitta AGES va RAGE thiic diy sy san
sinh cac gdc tu do dan ti sy chét theo chu trinh cua cac té bao. AGEs ciing giy
ra su kich thich cic yéu to nhan kappa B (nuclear factor-xB,) va hoat dong cua
Caspase-3 1a mot enzym li€n quan t&i su chét té bao. Hon nira, sy diéu hoa tang
RAGE tir AGEs & cip do phan tt mRNA ciing dién ra & céc té bao ngoai mach
thong qua sy san sinh cac gbc tu do ndi bao. Vong lap diéu hoa nay lai lam bién
d6i cac tin hiéu ctia AGEs gy gia ting thém nhitng doc tinh 1én té bao [18].

Nhitng doc tinh ndy do AGEs gy ra ciing dugc tim thiy trén cac loai té
bao khac nhu té bao beta tuyén tuy, t& bao ndi mo va té bao gian mao mach tai
cau than (mesangial cells),...[18, 19].

1.2.5. Methyl glyoxal va sw hinh thanh cic AGEs

Methyl glyoxal (MGO), mot chit chuyén hoa hoat dong manh (highly
reactive metabolite), 1a mot tdc nhan chinh trong viéc hinh thanh cac AGEs. Nhu
d3 dé cap & phan trén, su duy tri ndng do cao cua glucose 13 nguyén nhan quan
trong nhat trong phan tng phi enzym gin két cong hoéa tri cua dudng véi protein
hoic lipid (glycation) tao ra cac san pham chira nhém chire dj thé (heterogenous
group) da dugc biét dén 1a AGEs. Tuy nhién, glucose chi 1a nhing phéan tir
duong hoat dong rat yéu, thuc té thi sy hinh thanh cac AGEs chu yéu dén tur
nhiéu san phdm chuyén hoa cua glucose va MGO 1a mét tién chat chu yéu
(precursor) dé tao thanh cac AGEs [19].

MGO duoc chuyén hoa chu yéu tir qua trinh thoai hoa phi enzym cua
triose phosphat, glyceraldehyd-3-phosphat va dihydroxyaceton-phosphat. Ngoai
ra, MGO ciling dugc hinh thanh tir sy oxy hoa cua aceton, qua trinh di hoa cua
threonin va sy thoai hoa cua protein. Cac phan tir nay hoat dong rat manh va

phan 16n phan tGng v&i arginin trén phan tir protein tao thanh argpyrimidin,
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hydroimidazolon (MGO-derived hydroimidazolone, MG-H1, MG-H2, MG-H3)
va tetrahydropyrimidin. Trong d6 MGO-H1 dugc coi 1a cac AGE chinh tao
thanh tir MGO. Vi arginin xuat hién nhiéu trong cic chudi chirc ning ciia protein
nén cac AGE nay gy ra nhitng hdu qua nghiém trong 1én su hoat dong cua té
bao. MGO ciing c6 thé twong tac voi lysin dé tao ra N(epsilon)carboxymethyl-
lysin(CML) hodc N(epsilon) carboxy -ethyl-lysin(CEL) la cac loai AGEs khac.
Céc protein bj thay d6i cau tric boi MGO-Hs va MGO-HI hoat dong nhu céc
phéi tir ciia RAGE dan téi su thiét 1ap céc tin hi€u va lam tang su biéu hién cua
mdt s6 cytokin. Glyoxalase 1 (GLO1) va glyoxalase 2 (GLO2) la nhiing enzym
quan trong dong vai tro ngan chan glycation thong qua vi¢c xic tac cho phan
tng chuyén do6i MGO thanh D-lactat véi san pham trung gian 1a S-D-
lactoyglutathion. Sy giam biéu hién cua GLO1 hoic suy gidm hoat dong cua
enzym nay déu anh huong dén nong 46 MGO, do d6 co thé théng qua GLO1 dé
kiém soat sir hinh thanh qua mtic MGO [21-23].

Nhirng hiau qua do MGO biéu hién trong dai thio dwong

Sy hinh thanh MGO 1a két qua cta su duy tri ndng d6 glucose cao trong
mAau va cac nghién ctru di chi ra ring & ca dai thao dudng tip 1 va tip 2 déu biéu
hién néng do cao cia MGO va AGEs hinh thanh tir MGO. Nhiéu nghién ciru
tiép theo nhan manh tdm quan trong cia MGO trong dai thdo dudng va cac bién
chung lién quan [21].

Mot nghién ciru trén cac bénh nhan mic dai thio duong co bién chimg
than chi ra moi tuong quan theo chiéu thuin cua nong do MGO trong huyét
twong va ti 1€ albumin/creatinin trong khi nhiing bién ddi vé muc loc cau than lai
tuong quan nghich dao véi ndng 6 MGO trong sudt qua trinh theo ddi. Nong
dd MGO cling anh huong t61 d§ day ciia mang trong mach mau va sy tang 1én
ctia 4p lyc mau trong mach cho thdy mdi lién hé gitra MGO va cac bénh mach
mau 16n ¢ dai thao dudng. Mbi lién hé giita cac AGEs va cac bénh vé tim mach
cling duoc chi ra dua trén nhirg bang ching nghién ctru vé sy mat chiic ning
cta than, tinh trang viém mirc do nhe, thay doi cau trac va chirc ning mang
trong mach va tinh mém déo cta mach mau [24].
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Lép nd1 mdé mach mau (endothelium) 1a 16p mang don mong tao thanh tur
cac té bao ndi md bao phu bé mit trong cua cac mach mau trong co thé. O diéu
kién sinh 1y binh thuong, 16p mang co6 vai tro 1am gidm truong luc mach mau,
diéu hoa tinh thAm thanh mach, ngan can sy tap trung va bam dinh cta tiéu cau,
han ché hoat dong cua hé théng dong mau va thic déy su ly giai fibrin. Sy roi
loan churc ndng cua 16p nd1 m6 mach mau trong bénh dai thdo dudng biéu hién &
nhirng thay doi trong diéu hoa van mach, sy ting 1én ciia cac chat oxi-hod, tinh
trang viém va chiic ning rao chin clia mang.

MGO 13 mdt tién chat cia AGEs quan trong trong cac té bao ndéi mo. Su
tang hoat dong cuia enzym GLO1 ngan can sy hinh thanh ctia cac AGEs dang
CML va CEL dudi tinh trang ting dudng huyét. Mot s6 nghién ciru cho thay
viée st dung MGO & chudt gy ra nhitng thay d6i tai cdc vi mach tuong tu khi
mic dai thdo duong nhu suy gidm sy co gian cua mach, suy thodi hé mach tai da
do mat dan cac té bao ndi md va giam do diy mang, su ting 1én quid mic cia
cac chat oxy hod. Nong do cao cia MGO khong chi thuc day qué trinh san xuat
cac superoxid hinh thanh céc stress oxy hoa ma con gay ra nhitng doc tinh trén
vat liéu di truyén (genotoxicity) cua cac té bao ndi mo va hoat hoa sy chét cua té

bao [21].
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Hinh 1.3. Sy hinh thanh MGO va AGEs trong bénh DTD tip 2 [21]
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1.3. Cac bién chirng ciia bénh PTD

C4c bién chimg cta bénh dai thao duong tip 2 c¢6 nhitng dic diém lién
quan mat thiét dén qua trinh phat sinh va tién trién cta bénh. V& phan loai bién
chtng, c6 thé phan ra cac bién ching cip tinh va man tinh.

1.3.1. Cdc bién chirng cdp tinh:

+ Hon mé nhiém toan ceton: 1a mot bién chimg dic trung boi nhimng réi
loan ning né trong chuyén hoé carbonhydrat, protein va lipid do thiéu insulin,
gdy nén sy nguy hiém tac thdi dén tinh mang ngudi bénh nén can phai dugc
theo ddi tai cac khoa diéu trj tich cuyc.

+ Ha glucose mau: nguyén nhan cé thé do ting bai tiét insulin (chat co tac
dung trc ché san xudt glucose tai gan, kich thich tiéu thu glucose ¢ co van va mo
md), tinh trang giam tiép nhan thirc an hoic ting mic do luyén tap (lam ting sir
dung glucose & co van)

+ Hoén mé ting glucose mau khong nhiém toan ceton: c¢6 nhiéu diém
gidng voi hén mé nhiém toan ceton, khac biét chi yéu 1a ting glucose mau, mat
nude va r6i loan dién giai, co thé phan biét 1a khong c6 thé ceton hodc co rat it
trong nudc tiéu

+ Hén mé nhiém toan lactic

+ C4c bénh nhiém trung cip

Cac bién chirng man tinh: dugc chia ra bénh mach mau 16n va nhd hoac
theo co quan bi ton thuong (VD: bénh than do dai thao dudng, bénh vong mac
do dai thao dudng, bénh than kinh do déi thao dudng...) [1, 6, 7].

1.3.2. Bién chitng thin do ddi thdo dwong

Bénh than do dai thio duong xuat hién ¢ 20-40% bénh nhan bi dai thao
duong [25]. Bénh thin do DTP thuong xuit hién sau khoang 10 nim & bénh
nhan DTP tip 1 nhung ¢ thé xay ra ¢ ngay thoi diém chan doan BPTD tip 2 [26].

Bénh than do dai thao duong 1a mdt hdi chung 1am sang dac trung boi su

xuét hién ctia albumin niéu vi lugng dai ding ddng thoi véi dai thdo duong phu
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thudc hoac khong phu thude insulin. Ban dau, bénh nhan c6 biéu hién tang tde
d6 loc cau than (GFR) gan gip doi gia tri binh thudng va thinh thoang xuat hién
albumin niéu vi luong. Nhitng ddu hiéu nay c6 thé xuit hién trong vong 5 nim.
Sau d6 trong vong 20 nim, GFR giam xudng va albumin niéu xuét hién trudc
khi ¢6 sy biéu hién cua ting protein niéu vira va nhe. Budc cudi cing trong dién
tién tu nhién cta bénh duge dic trung bdi tdng protein ni¢u nang c6 hodc khong
méc kém hoi ching than hu va suy than nhe dén bénh than giai doan cudi
(ESRD). Nguyén nhan cua nhirng su suy giam trén 1a do sy thay doi trong cau
triic cua té bao than, bat dau bang su tich lily chat nén ngoai bao & trung bi va
mang ddy cau than, sau d6 hinh thanh cac ndt trung bi thé hién cac dic diém ton
thuong ctia bénh than dai thao duong cing vdi nhiing ton thuong k& dng than
[27]. Pdc diém hinh thai ctia bénh than do dai thao duong bao gdm phi dai cau
than, day mang day, gidn nd trung bi, teo dng than, xo hda mo k& va day tiéu
dong mach [28]. Tang dudng huyét, ting huyét 4p va khuynh hudng di truyén 1a
nhirng yéu t6 nguy co chinh phat trién bénh thian do dai thio dudong. Ngoai ra,
tang lipid huyét, thoi quen hut thudc, s6 luong va ngudn gdc ciia protein trong
ché d6 an udng ciing déng mot vai trd nhu cac yéu td nguy co [29]. C6 nhiéu dix
liéu goi y vé co ché bénh sinh cuia bénh than do dai thao duong. Co ché theo con
duong huyét dong hoc lién quan dén hé renin-angiotensin-aldosterol va hé
urotensin. Cac cytokin viém va profibrotic bao gém yéu té ting trudng chuyén
dang B (TGF-P), yéu td hoai tir khéi u o (TNF-a) cac kinase nhu protein kinase
C (PKC) va Janus kinase ciing c6 vai tro trong tién trién cua bénh than dai thao
duong. Va dong vai trd quan trong nhat 1a cac chat trung gian giy stress oxy hoa
nhu NADPH oxydase [30].
1.3.3. C4c bién chirng khdc ciia ddi thdo dwong

+ Bénh vong mac do BTD

Tang duong huyét c6 thé giy ton thuong tién trién cho cac mach mau
trong vong mac, c6 thé dan dén xuat huyét, bong vong mac va mu 10a [31]. Pay
14 bién ching phd bién nhat ctia DTD voi ti 16 mic ¢ bénh nhan 13 khoang 35%

[32]. Bénh vong mac do BPTP duogc dac trung boi cac tdn thuong nhu: thay dbi
17



tinh thAm thanh mach, vi mach mao mach, thoai héa mao mach va su hinh thanh
qud muc ctia mach mau méi. Bénh vong mac do PTD dugc chia thanh hai loai
la bénh khong tang sinh (NPDR) va bénh ¢6 tang sinh (PDR) [33].

Pay 14 nguyén nhan hang dau dan dén mu 16a & ngudi trudng thanh trong
d6 tudi tir 20-74 tudi [34].

+ Bién chitng than kinh do DTD

Tuong ty nhu cac bién ching DTP khac, bénh than kinh do PTD 1a mot
tinh trang da yéu t6 lién quan téi mot sé yéu té nguy co nhu mic HbAlc, ting
huyét &p, tinh trang hit thuéc va BMI [35]. Hon mdt nira bénh nhan dai thao
duong s& gip phai bién ching than kinh v&i nguy co 1a mot hoic nhiéu chi dudi
bi cét cut, ti 1& nay lén dén 15% [36].

+ Bién chirng tim mach do DTP

R6i loan tim mach trong bénh dai thao dudng bao gdm xo vita dong mach
sdm, biéu hién nhu nhdi mau co tim va d6t quy ciing nhu suy giam chtc ning
tim, chu yéu rdi loan chirc ning tim truong. Bién ching tim mach chiém hon
mot nua ti 1€ tor vong ¢ bénh nhan BDTD va bénh nhan DTD ciing ¢c6 nguy co
nhdi mau co tim cao gap ba lan so v&i nguoi binh thudng [37]. Céc yéu té nguy
co cua bién ching tim mach do BTDP bao gém: c6 su hién dién cua cac bién
chirng vi mach khac, tudi tac, gidi tinh, BMI, kiém soat dudng huyét va HbAlc,
huyét 4p va tinh trang hut thude [31].

1.4. Cac nhém thudc dung trong diéu tri PTD
1.4.1. Insulin

Insulin 12 mot protein nhé véi phén tir lugng 13 5808 Da, bao gém 51 acid
amin xép thanh 2 chudi A va B, nbi vdi nhau bang cau ndi disulfit. Proinsulin Ia
1 protein don chudi dai, duoc xir 1y tai bo may Golgi cta té bao P dao tuy, no sé
dugc thily phan thanh insulin va peptid C bang cach loai bo 4 acid amin [38, 39].
Insulin sau khi di vao tudn hoan, s& khuéch tan vao cac mo va grfln 1én 1 receptor
dic hiéu & cac mo dich & gan, co va mdé md [39]. Receptor cua insulin duoc ciu
thanh tir 4 tiéu don vi, 2 tiéu don vi o va 2 tiéu don vi B 13 san phim cua 2 gen
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don. Khi insulin ga‘in vao tiéu don vi o, viéc kich hoat thu thé s& bat dau thong
qua viéc phosphoryl hoa tap hop cac protein ndi bao bao gém cac IRS va SHC
protein (Protein bién d6i SHC 1 1a mot protein & ngudi duoc mi héa boi gen
SHC1; Protein IRS-1 duoc biét 1a ¢6 lién quan dén nhiéu loai ung thu). Hoat
dong van chuyén glucose cua insulin phu thudc vao sy hoat hoa cua PI3K. PI3K
dugc hoat héa bang tuong tac giita cac IRS protein va tao ra PIP3, tir d6 diéu
hoa hoat dong cua nhiéu kinase xudi dong bao gom PKB (Akt), cac dong dang
khong dién hinh ctia PKC va mTOR. Pong dang Akt2 cé vai tro quan trong
trong budc cudi cling clia qua trinh hip thu glucose vio mo co va md md ciing
nhu diéu hoa san xuat glucose & gan. Chat nén cua Akt2 ciing diéu phdi su
chuyén vi ctia chat van chuyén glucose GLUT4 [38]. Khi dén mang sinh chat,
GLUT4 hop nhit v6i mang va van chuyén glucose vao trong té bao [33, 39].
Tang qua trinh tong hop glycogen va duong phéan [38, 39].
Tac dung phu phd bién nhat ctia nhém thude nay 14 gy ha dudng huyét.
Mot s tac dung phu khac nhu dau dau, phat ban, chéng madt, lo au, ho va kho
miéng [38].
Bang 1.2. Mot s6 loai insulin [19]

Insulin lispro
Insulin aspart
Insulin tac dung ngan Insulin glulisine
Regular insulin
Regular insulin inhaled
NPH insulin
Insulin glargin
Insulin detemir
Insulin degludec
70 NPH/30 regular
75/25 NPL, Lispro
Insulin hon hop 50/50 NPL, Lispro
70/30 NPA, Aspart
70/30 Degludec/Aspart

Insulin tac dung kéo dai
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1.4.2. Cdc thudc lam ting tiét insulin

1.4.2.1. Sulfonylurease ( SU): thudc gan 1én vi tri ddc hiéu trén phirc hop
kénh Karp ctia té bao p (SUR) va tic ché hoat dong ctia nd, dan dén lam thay d6i
dién thé mang té bao [38, 40]. Ca?* di vao mang té bao, kich thich té bao p dao
tuy tiét insulin [38, 39].

Khi insulin gin vao tiéu don vi a, viéc kich hoat thu thé s& bat dau thong
qua viéc phosphoryl hoa tap hop céc protein ndi bao bao gom cac IRS va She
protein. Hoat dong van chuyén glucose cua insulin phu thudc vao sy hoat hoa
ciia PI3K. PI3K duoc hoat hoa bang tuong tic giita cac IRS protein va tao ra
PIP3, tir d6 diéu hoa hoat dong ctia nhiéu kinase xudi dong bao gdbm PKB (Akt),
cac dong dang khong dién hinh cia PKC va mTOR. Pong dang Akt2 c6 vai tro
quan trong trong budc cudi cling ctia qué trinh hap thu glucose vao md co va mod
md ciing nhu diéu hoa san xudt glucose & gan. Chat nén ctia Akt2 ciing diéu
phéi su chuyén vi ctia chat van chuyén glucose GLUT4 [40].

Céc thude ndy c6 thé cé mot sb cc tac dung phu: gy ha duong huyét nén ngudi
bénh s€ co cac tri€u chung nhu run réy, d6 mo hoi, chong mit va 14 1an.
Luong dudng trong mau qua thip cé thé de doa tinh mang. Do d6, dé phong tinh
trang ndy, ngudi bénh can an udng hop 1y va khong bo bita. Céc tac dung phu
khac gdm ting can, nudc tiéu sim mau va dau da day [38].
1.4.2.2. Logi giong Sulfonylure (nhém meglitinid)
* Nateglinid:

L& dan xuat caa D - phenylalanin ¢ tac dung kiém soat sy ting duong
huyét sau bira in, do vay s& cai thién tinh trang ting glucose huyét sau khi an &
bénh nhan DTPD tip 2. Trong co thé, nateglinid gin vao receptor dic hiéu (SUR
1) 6 té bao B cua tuy lam chen kénh K* nhay cam voi ATP, gay khir cuc mang
té bao 1am mé kénh calci. Ca?* kich thich giai phong insulin. Do thudc ¢ dic
diém gin nhanh va tach ra nhanh khoi receptor dic hiéu nén kich thich bai tiét
insulin nhanh, nhanh chéng kiém soat glucose huyét sau khi an, rat ngin giai

doan kich thich bai tiét insulin, 1am giam nguy co ting cao insulin trong mau
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nén tranh duoc tinh trang ha glucose huyét va su suy kiét t& bao B cua tuy [41],
[42].
* Repaglinid

Repaglinid ciing c6 tic dung kiém soét glucose huyét nhanh sau khi an,
cach dung giéng nhau véi lidu khéi dau 500 pg sau d6 diéu chinh liéu phu
thudc vao dap ung ctia bénh nhan nhung khéng vugt qué 16 mg/ngay [41], [43].

Gliclazid dugc xép vao sulfonylurea thé hé 2, dugc cip bang sang ché vio
nim 1966 va cap phép luu hanh trén thi truong vao nam 1972. Gliclazid gin
chon loc vdi sulfonylurea receptor (SUR-1) trén mang té bao beta dao tuy.
Thudc c6 tac dung bao vé tim mach khi khong gan vao thy thé SUR- 2A trén
tim. Khi gan vao SUR-1, gliclazid khda kénh K* lam giam dong K* tir trong ra
ngoai té bao dan dén khtr cuc té bao. Viéc khtr cuc té bao lam hoat héa kénh
calci phu thude dién thé, lam mé kénh va dong Ca?" di chuyén vao trong té bao.
Nong d6 Ca®* ndi bao ting, Ca®" gan va hoat hoa calmodulin. Phirc hop Ca?*-
calmodulin 13m ting cuong qué trinh xudt bao ciia cac boc dy trit insulin din
dén ting giai phong insulin.

1.4.2.3. Thuéc c6 tac dung gidng incretin

Chét chil van thu thé peptid-1 (GLP-1) giéng glucagon. Chat cha van thy
thé GLP-1 bat chudc tac dung ctia GLP-1, mét peptid duogc tao ra trong rudt non
gitip ting cudng phu thudc vao glucose insulin bai tiét va 1am chdm qua trinh
lam rong da day. Cac thudc dong van GLP-1 c6 thé 1am giam cam gidc thém an
va giam can va kich thich té bao beta. Exenatid hién nay thudong dung két hop
v6i metformin hodc sulfonylure (¢ giai doan phai két hop 2 thubc) hodc véi ca
hai (¢ giai doan phai két hop 3 thubc) [44].

C4c tac dung phu thong thudng nhét cta chat dong van GLP-1 1a vé da
day, rudt dac biét non, budn nén. Céc chat déng van GLP-1 ciing ¢6 nguy co nhe
bi viém tuy cap [38].

1.4.2.4. Thubc ke ché enzym phdn hity incretin: DPP-4- Nhém Gliptin
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Gliptin 13 nhém thudc ¢ ché enzym DPP-4 (Dipeptidylpeptidase-4) dé
lam tang néng do GLP1 no1 sinh, GLP1 c6 tac dung kich thich bai tiét insulin,
va trc ché sy tiét glucagon khi ¢ ting glucose huyét sau khi an [21]. Chi dinh
hién nay cua thudc c ché DPP-4 1a két hop v6i thuéc ha dudng mau khac:
metformin hodc sulfonylure hodc TZD (& giai doan két hop 2 thudc) hodc két
hop v6i ca 2 (¢ giai doan két hop 3 thudc).

Cac thudc e ché enzym DPP-4 gom: Sitagliptin, Vildagliptin,
Saxagliptin, Linagliptin.

Khi st duyng nhém thube nay cé thé co cac tac dung phu nhu: bi dau
hong, nghet miii, dau da day va ti€u chay. Mot sb tac dung phu nghiém trong
ctia nhom thudc nay gdm nguy co bi suy gan tuy cdp, suy tim ning va dau khdp
[38].

1.4.3. Cdc thuédc lam ting nhay cam ciia té bao dich véi insulin:

+ Nhom Biguanid

Hién nay, Metformin 1 thuéc duy nhat ctia nhom Biguanid duoc sir dung
diéu trj PTP. Metformin 1a thubc duoc st dung rong rii ¢ tit ca cic qubc gia.
Pay 14 thudc diéu tri chinh cua dai thao dudng tip 2 [44].

Metformin tac dong chi yéu 13 (e ché san xuét glucose tir gan nhung
cling lam tdng d0 nhay cua insulin & mo6 dich ngoai vi. Tac dong ha glucose
trong khoang 2-4 mmol/L va co6 thé giam HbAlc dén 2%. Vi nd khong kich
thich tuy ché tiét insulin nén khong gay ha glucose huyét khi str dung don doc.

Metformin con 1a thude duogc khuyén cdo lua chon dung diéu tri nguoi dai
thio duong thira can, béo phi, dé duy tri hodc 1am giam can ning, thudc con cd
tac dong c6 loi dén giam lipid mau.

Metformin c6 thé giy ra tic dung khong mong muén & duong tiéu hoa,
nén dung cung bita an va bat dau bang lidu thip (500 mg/ngay).

Céac thuéc nhom nay co thé gay tac dung phu: budn nén, ndn, déy ho1, ti€u chay,

thiéu vitamin B12 va dau da day. Nhitng van dé nay thuong mat di trong mot vai
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tudn do co thé cia ban da quen voi1 thude. Trong mot s6 it truong hop,
metformin c6 thé gy nhiém toan lactic do co thé tich tu nhiéu acid lactic.

+ Nhom Thiazolidinedion

Thudc 1am ting nhay cam cia co va to chirc m& vé6i insulin bing cach
hoat hoa PPAR vy (peroxisom proliferator-activated receptor y) vi vay lam tang
thu nap glucose tir mau. Thudc 1am ting nhay cam cua insulin ¢ co van, md m&
ddng thoi ngin can qua trinh san xut glucose tir gan.

Nhom ndy c6 thé gdy mot sb tac dung phu nhu: thude cé thé khién ngudi
bénh tich nudc va dan t6i phu, ting can va ting mirc cholesterol xau (LDL-C).
Nhom thube ndy cling ¢ mot s6 tac dung phu nghiém trong, nhu gy giy xuong
va suy tim cling nhu ting nguy co ung thu bang quang ¢ phu nir [38].

1.4.4. Thuéc irc ché enzym alpha- glucosidase

Enzym alpha-glucosidase c6 tac dung pha v& duong d6i (disaccharid)
thanh dudng don (monosaccharid). Co ché tic dung cua thudc khong lién quan
dén su bai tiét insulin ¢ té bao beta cua tuy ma thong qua sy Gc ché a -
glucosidase (oligosaccharidase va disaccharidase) ¢ diém ban chai niém mac
rudt non. Cac thuéc nhom nay gén vao cac enzym trén voi ai luc cao, canh tranh
rc ché lam giam su hap thu cta rudt véi tinh bot, dextrin va cac disaccharid.
Ngoai ra, thubc con tc ché glucoamylase, maltase & rudt. Cudi cung, lam giam
hap thu glucose gay ha glucose mau [44]. Thudc dung trén bénh nhan DTD tip 2
c¢6 béo phi. Nhitng thuéc nhom nay gom:

- Acarbose: Glucobay (50mg va 100mg). Tac dung khong mong mudn:
day byung, ia chdy... Liéu thudc co thé ting tir 25mg dén 50mg hodc 100mg/mdi
bira an.

- Nhom Voglibose: thudc nay hién khong c6 tai Viét Nam

Tac dung khong mong mudn thudng gip & nhom thudc nay 1a rdi loan

tiéu hoa: dau bung, ti€u chay, budn non...
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Hién nay tai mot sd nudc trén thé gigi khong khuyén cdo sir dung nhom
glitazon do ting nguy co bién cb tim mach (rosiglitazon), hodc ung thu nhat 1a
ung thu bang quang (pioglitazon) [38].

1.4.5. Chit irc ché dong vin chuyén natri-glucose 2 (SGLT-2i)

Chat wc ché dong van chuyén natri-glucose 2 (SGLT2) (canaglifozin,
dapaglifozin, empaglifozin, ertugiflozin) trc ché SGLT2 & phan gan dng than, n6
{rc ché tai hap thu glucose boi vay nd gay ra glucose niéu va 1am giam glucose
mau. Chat trc ché SGLT2 ciing c6 thé lam giam can nhe va ha huyét ap. Chat tc
ché SGLT-2i di duoc ching minh 1a 1am giam ty 1& tir vong, cac bién cd tim
mach c6 hai nghiém trong va suy tim nhdp vién & nhirng bénh nhan ting nguy
co mic bénh tim mach. Ngoai ra, chit tc ché SGLT-2i di duoc chirng minh 1a
co thé ngan ngua su tién trién cta bénh thin man tinh & bénh nhan dai thao
duong va giam mirc loc cau than hodc albumin niéu [21].

Té4c dung phu thudng gip nhat cia nhom thudc nay 1a viém dudng sinh
duc tiét niéu, dic biét 1a nhiém nim. Triéu ching ha huyét ap tu thé cling co thé
xay ra. Cac chit tc ché SGLT-2 c6 thé giy ra nhiém toan ceton do dai thao
dudng (DKA) & bénh nhan dai thdo duong loai 1 va loai 2 va nhiém toan ceton
c6 thé xay ra & mirc dudng huyét thip hon so véi cac nguyén nhin khac cia
DKA [38].

1.4.6. Cdc thudc diéu tri ddi thdo dwong khdc

+ Chat trc ché dopamin

Bromocriptin 13 mdt chat e ché dopamin ha HbA1C khoang 0,5% mic
du co ché chua duge hiéu r6. Mic du dugce chip nhan dung cho bénh nhan dai
thao duong tip 2 nhung khong thuong dung boi vi nhitng tac dung phu cta nd.

+ Chat twong ti Amylin

Pramlintid trong tu amylin 1a mot hormon do té bao beta tuyén tuy tiét ra,
gitip 1am giam ndng do glucose huyét sau an. Pramlintid lam cham bai
tiét glucagon sau dn, 1am chdm qua trinh lam trdng da day, diéu khién su no. N6
dugc sir dung dudng tiém, dang két hop véi insulin.
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Nguyén tic diéu tri chung bénh dai thio duong cho tit ca bénh nhan
gdm thay ddi 16i sdng, gdm ché d6 an va luyén tap. Theo ddi thich hop ndng do
glucose mau 14 can thiét dé phong tranh bién chimg cua dai thao dudng.

Mot vai diém méi trong huéng din diéu tri DTD tip 2 ciia ADA (Hiép
hoi dai thdo duong Hoa Ky) 2022: Tam soat DTD tip 2: nén bat dau tir 35 tudi
cho tat ca moi nguoi, thay vi 45 tudi nhu khuyén cao trudc ddy. But insulin:
hién nay c6 nhiing but thong minh (smart pen), tén mdi 1a bt insulin c¢6 két ndi
(connected insulin pen - CIP), voi kha ning ghi nhan va chuyén dir liéu vé liéu
da s dung qua app dién thoai. Piéu tri béo phi: FDA (Food and Drug
Administration)- Cuc quan 1y Thuc pham va Duoc pham Hoa Ky chéap thuan
thém mot dong van thu thé GLP-1 1a semaglutid, bén canh liraglutid 3mg trudc
day. Tach bénh than man ra mot phﬁn riéng khoi bién chirng mach mau nho,
thém khuyén céo st dung finerenon [45] diéu tri PTPD tip 2 phdi hop cac thude
nham tao ra da hiéu luc gitp dat duoc hodc duy tri muc ti€éu duong huyét theo
ba nguyén tic chinh: han ché ha dudng huyét qua mirc, han ché ting can, wu
tién giam can, tiét kiém chi phi cho ngudi bénh. Do d6, cac thudc co thé hay sir
dung dén bao gém: DPP-4i (Dipeptidyl peptidase-4 inhibitor); GLP1-RA
(glucagon-like peptide-1 receptor agonist); SGLT-2i (Sodium-glucose
cotransporter 2 inhibitor); SGLT-2i thi c6 Forxiga va Jardiance hay dugc st
dung; mot sb loai insulin, SU va TZD. Kiém soat duong huyét, huyét ap va

lipid mau cho bénh nhan cao tudi [45]
1.5. Mot s6 md hinh gy PTD tip 2 thue nghiém trén dong vat

Bénh dai thio duong (PTP) 1a mot réi loan chuyén hoa co dic diém
chinh 1a glucose trong mau ting cao, do thiéu insulin tuyét ddi hodc twong dbi
va/hodc gidm chuc ndng cua insulin; Pai thdo duong la tinh trang ting duong
huyét man tinh dic trung boi nhitng réi loan chuyén hod carbohydrat, c6 kém
theo rdi loan chuyén hoa lipid va protein do giam tuyét ddi hodc tuong ddi tac
dung sinh hoc cua insulin va/hoac tiét insulin [46]. Cho dén nay, cac md hinh

dong vat da dugc phat trién dé nghién ctru vé bénh PTD, bao gém mo hinh trén
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cac loai linh truéng, cac dong vat c6 vu 16n nhu chd, meo, lon va cac loai dong
vat nhd. Trong cac mo hinh thir nghiém trén céc loai dong vat nhd, chudt va céc
loai gdm nham thuong duge sir dung wu tién vi c6 thé dé dang gitip giam chi phi
nghién ctru cho ché do an va noi cu tri. Thong thuong, cdc m6 hinh dong vat
gam nhim duoc phan thanh hai loai chinh: (1) mé hinh di truyén hodc cam tng
tir phat va (2) md hinh khong di truyén hodc cam tng thuc nghiém [47]. Cac mo
hinh cam tng thuc nghiém duoc tao ra bang phuong phap hoa hoc véi hai tac
nhan pho bién 14 alloxan va streptozotocin, ché d6 dn udng hodc két hop ca hai.
Trong nghién ciu trudc ddy, tic nhan hoéa hoc dé giy DTD tip 2 1a
streptozotocin tiém liéu trung binh (40 — 55 mg/kg) trén chudt di dugc nudi
bang ché d6 an giau chat béo trudc d6. Phuong phap nay cé uu diém 1a giy
bTb tip 2 véi co ché bénh sinh tuong ty nhu ddi véi co ché bénh sinh trén
nguoi: st dung thitc an nhiéu chat béo dé gay dé khang insulin, sau d6 1a lidu
STZ tir thip dén trung binh dé giy ra tinh trang thiéu insulin tir nhe dén trung
binh [48-50].

1.5.1. M6 hinh streptozotocin/ alloxan

Streptozotocin  hay  2-deoxy-2  (3-metyl-3-nitrosoureido)  -D-
glucopyranose (STZ) 1a mot chat twong tu nitrosourea duoc sir dung rong rai
trong cac mod hinh gdy DTP & chudt. Té bao B dao tuy twong ddi nhay cam voi
STZ. STZ dugc hap thu vao bén trong té bao p nhd cac chat van chuyén GLUT-
2 & trén mang té bao [51]. STZ pha huy té bao p dao tuy thong qua co ché chinh
1a alkyl héa ADN do chuyén nhém methyl tir STZ vao phan tor ADN gay ra mot
chudi cac phan ung sau d6 va cudi cing dan dén phan manh ADN. Ngoai ra, sy
tao thanh cic gbc oxy hoda co6 ngudn gbc oxy ROS (reactive oxygen spieces)
cling gop phan trong tac dung ctia STZ 1én pha huy té bao p [52]. Viéc sir dung
STZ va nicotinamid trong md hinh gdy DTD thuc nghiém di dugc khuyén cao
vi nicotinamid c6 tac dung bao vé nhirng té bao tiét insulin chéng lai doc tinh
ctia STZ [53]. Liéu cao STZ gy giam bai tiét insulin gay ra DTD tip 1 trong khi
lidu thip STZ giy ra sy suy giam nhe trong viéc tiét insulin, gin giéng véi cac
dac tinh cta giai doan muén BTD tip 2 [54], [55].
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Niam 1943, Dunn va McLetchie bdo cdo cdo rang alloxan c6 kha ning giy
ra DPTD ¢ dong vat [56]. Alloxan gdy DTD bang co ché dua trén sy pha huy té
bao B dao tuy din dén lam suy gidm sd luong ciing nhu chat luong insulin duoc
tiét ra sau d6. Piéu nay duoc giy ra boi 2 tac dung riéng biét cua alloxan: 1: tc
ché c6 chon loc su bai tiét insulin gdy ra boi su ting glucose mau théng qua tc
ché thu thé glucokinase, 2: gy ra sy hinh thanh ROS dan dén hoai tit c6 chon
loc cac té bao B [57],[52]. Alloxan cé thé giy ddc tinh & trén than vi pham vi
liéu hiéu qua cta né rat hep nén it duge sir dung [58].

1.5.2. M hinh an ché dé an giau chdt béo

Béo phi sé& phat trién & cac loai gam nham khi ching dugc an mot ché d6
an nhiéu chat béo (40-60% tong luong calo). Cac md hinh ndy sé& c6 dic diém 1a
gay thira can, béo phi, rdi loan dung nap glucose va khang insulin. D tudi thich
hop nhat cua cac loai gim nham dé gy DTD bang mo hinh nay 1a 6-8 tuan tudi.
Sau khoang 4 tuan, cac biéu hién dic trung cua PTD da xuét hién tuy nhién thoi
gian cho an cang lau thi cac dac trung cua khang insulin cang tang lén. Muc do
ting dudng huyét phu thudc vao khéi lugng va loai chat béo ciing nhu thoi gian
cho an chat béo cao [59].

1.5.3. Mé hinh két hop ché dé an giau chit béo va STZ.

V&1 mé hinh nay, chudt dugc cho an ché do an giau chit béo dé tao ra dé
khang insulin sau d6 s& tiém STZ dé gay ra rdi loan chirc ning té bao B dao tuy.
Mo hinh nay sao chép co ché bénh sinh twong tu nhu co ché bénh sinh & ngudi
bi TP tip 2 [61]. Mic du thoi gian dé phat trién DTD tuong d6i dai (8 tuin), va
c¢6 nhiéu cach tiép canh phuong phap nay bang cach sir dung cac loai chat béo
khac nhau két hop voi cac muc liéu STZ tir thdp dén trung binh nhung ti 16
thanh cong ciia md hinh nay cao hon so vdi cdc mo hinh khac. Do do, mo hinh
két hop ché d6 an gidu chit béo va STZ c6 thé 13 mot phuong phép thay thé dé
gay BTD tip 2 & chudt [47].

Ngoai ra, con cé nhiéu mo hinh gay dai thao duong & trén dong vat thuc

nghiém khac nhu: mé hinh chudt béo phi di truyén va mé hinh chudt dai thao
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duong di truyén; mo hinh dinh dudng bang fructose, md hinh cam tng bai
monosodium gutamat (MSG), mé hinh két hop STZ va nicotinamid... [47], md
hinh gdy DTD tip 2 bang phuong phap di truyén [60].

1.5.4. Mé hinh gdy DTD tip 2 bang phwong phdp bién déi gen

Cung v6i phat hién vé co ché phan tir cua insulin, cac nha khoa hoc ciing
dua ra cac phuong phap giy DTD cho dong vat bang cach bat hoat hodc bién dbi
gen. Mot s6 mo hinh dong vat dugc tao ra béng cach bat hoat gen ma hoa insulin
receptor nhu: Chudt nhat TP tip 2 LIRKO (Liver-specific insulin receptor
knockout) do bat hoat gen mi hoa IR tai t& bao gan. Chudt nhat DTD tip 2
MIRKO (muscle specific insulin receptor knockout) do bat hoat gen ma hoa IR
tai t& bao co van. Chudt nhat DTD tip 2 NIRKO (CNS-specific insulin receptor
knockout) do bat hoat gen md héa IR tai té bao ndo. Chudt nhit PTD tip 2
FIRKO (adipose tissue specific knockout of the IR) do bat hoat gen mi hoéa IR
tai t& bao md. Chudt nhit BATIRKO x6a IR trong md6 md nau. Chuodt nhét
BIRKO thiéu IR trong té bao P tuyén tuy [61].

1.5.5. M6 hinh DTD tip 2 nguyén phat.

Thuong dugc st dung cic dong vat mic bénh dai thio dudng tip 2 c6 thé
duoc léy tir viéc chon giéng (cac dong vat c6 mot hodac mot sb gen dot bién duoc
truyén tir thé hé nay sang thé hé khac) hodc tir lai tao chudt béo phi khong bi dai
thio duong bang nhan giéng lap di lap lai qua nhiéu thé hé véi chudt BB, chudt
dai thao duong béo phi Tsumara Suzuki. Nhitng dong vat nay bi dai thdo duong
1a do di truyén hoic do khiém khuyét don hoic da gen (chudt KK, chudt db/db
(chudt mac DTD tip 2 do dot bién gen lién quan dén thu thé leptin) hodc chudt
béo Zucker). Bénh dai thao dudng tip 2 ¢ ngudi phan 16n 1a két qua cua su
tuong tac gitra modi trudng va su khiém khuyét da gen. Do d6, dong vat khiém
khuyét da gen s& gan gidng véi ngudi hon dong vat khiém khuyét don gen [62].

1.6. Tong quan vé nghién ciru in silico

Qua trinh nghién ctru va phat trién thudc mdi 1a mot qua trinh rat phirc

tap, gdm nhiéu giai doan, tur lya chon muc ti€u phan tr ctia thuéc moi cho dén
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khi thudc dugc phé duyét va dua ra thi trudng. Qua trinh nay ton nhiéu thoi gian
Va tién bac ma ty 18 thanh cong lai rat thdp (< 2% cua hop chit moi dugc nghién
ctru ¢ thé co dic tinh sinh hoc phu hop dé 1am thudc).

Hién nay, van dé thiét ké thudc hiéu qua nhat di duoc giai quyét bing
cach str dung k¥ thuat thiét ké thudc dua trén sy hd trg clia mdy tinh [63]. Trong
qua trinh nghién ctru va phat trién thuéc méi, may tinh 1a céng cu hd tro dic Iy,
tlr viée tim kiém cac hop chit hoa hoc co tac dung sinh hoc, dén t6i wu hoa ciu
trdc cac hop chat nham ting hoat tinh sinh hoc, giam doc tinh, nghién ctru cac
tinh chat dugc dong hoc cia thudc, dén cac khau nghién ctru tién 1am sang va
1am sang. Tat ca duoc goi chung 14 phuong phap “in silico” nham phan biét véi
cac phuong phap con lai nhu in vitro, in vivo va in situ.

Thuat ngir in silico c6 ngudn gdc tir tiéng Latin, ding dé dién dat cac cong
viéc dugc thuc hién trén may tinh théng qua cic chuong trinh gia lap dung dé
mo phong cic qué trinh tu nhién. So v&i cic phuong phap thuc nghiém truyén
théng, phuong phap in silico c6 vu thé gitp thiét ké nhitng phan tr thubc méi
v6i nhitng wu thé vuot trdi nhu: giai thich ban chat phan tir ctia cac tuong tac
thude, rat ngan thoi gian thye hién. Ngoai ra, phuong phap in silico cho phép du
doan hoat tinh sinh hoc st dung cdc mo hinh toan hoc, nghién ctru du doan co
ché tac dung, co ché giy doc cua cac hop chit. Do d6, phuong phap nay gitp
tiét kiém dang ké ca thoi gian va tién bac trong viéc phat trién mot thube méi.

1.6.1. Docking phan tir (Molecular docking)

Docking la phuong phap thiét ké thudc dwa vao cdu tric muc tiéu tac
dong, nghién cru kha ning gin két mot hay nhiéu phan tir co chat vao mé hinh
diém gin két (binding site - active site) ctia protein, enzym, DNA.... trong khong
gian ba chiéu [64]. Docking phan tir hay protein docking 13 k¥ thuat mé hinh
héa nham du doan vi tri va ciu hinh thuin lgi ma phan tir co chit (ligand) c6 thé
gan két trén phn tir protein. Phan tir co chat dugc dich chuyén trong khong gian
bao quanh phan tir protein dé tim vi tri c6 nang lugng lién két tu do Am nhat, sir

dung cac ham danh gia va phuong phap tim kiém cyec tri toan cyc khac nhau. Tur
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d6 c6 thé tim ra nhitng hop chét c6 tac dung dugc 1y tot ma chua can lam thi
nghiém.

Khi co chét gén két 1én mot phan tr protein muc ti€u, can chu v dén su
pht hop vé hinh dang, kich thuéc va ning luong lién két ty do giita co chat voi
dich. Nang luong lién két ctia phirc hop cdu tir - receptor duoc tinh béi ham tinh
diém (scoring function) va dugc cho bai hang s lién két (Kd) va ning luong tu
do Gibbs (AG). Du doan vé ning luong lién két dugc thuc hién bang cach danh
gia nhitng tuong tic hoa 1y quan trong bao gdm: cac twong tac lién phan tir, cac
anh hudng cta hiéu ing hoa tan (solvat), hiéu tng entanpy va entropy [65] . Do
d6, s6 lugng cac tham sé hod 1y duoc danh gia cang 1on thi d6 chinh xac cang
cao. Tuy nhién, néu sb luong bién cang 16n thi thoi gian tinh toan s& lau. CAc
ham tinh diém hiéu qua nén dua ra sy can béng gitra d¢ chinh x4c va tdc do, day
13 mot diém quan trong khi lam viéc véi co so dir li¢u 16n.

Ngoai yéu cau phi hop vé hinh dang, kich thudc, giita co chit va muc tiéu
con nhitng tuong tac khac nhu tuong tdc Van der Waals, tuong tac tinh dién,
lién két hydro, lién két cong hoa tri... Tuy nhién, protein thudng c6 kich thudc
16n va mém déo nén rat khé dé khao sat hét tit ca cac kha ning tuong tac gitta
protein va co chat. Trong docking, phan tir protein thuong duoc dwa vao dudi
dang cdu triic cimg, co chit c6 thé chuyén dong tuong ddi so voi protein va thay
d6i cau hinh. Mot s6 phdn mém docking ciing cho phép thay d6i cau hinh trén
mdt sé don vi acid amin [66].

Docking ¢6 vai tro quan trong trong viéc du doan ai luc va hoat tinh cua
cac dugc chét dbi voi protein, tor d6 du dodn kha nang hoat hoa hoéc tc ché mot
protein chic nang. Bén canh do, docking cling gitip du doan trung tam hoat
dong va vi tri, cau hinh thuan lgi cua co chit tham gia phan ung khi xem xét co
ché xtic tic cua enzym [67].

*Quy trinh docking

Quy trinh docking dugc thuc hién thong qua ba budc chinh:

Budc 1: Chuan bi phdi tir;
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Budc 2: Chuan bi protein;

Budce 3: M6 phong docking.

Chudn bj phoi tir: Ciu trac cta cac phdi tir co thé duoc 1y tir hé théng
dir liéu c6 san nhu PubChem, Zinc. Ngoai ra, chung ta ¢ thé sir dung céc phﬁn
mém nhu ChemDraw, Chemsketch... dé xdy dung ciu tric. Sau khi xay dung
duogc cau triic 3D, can tién hanh cac budc gdm: gin trudng luc, téi wu hoa ning
luong va xay dung file pdbqt dé chuan bi cho qua trinh docking.

Chudn bi protein: Cau tric tinh thé ctia phtic hop protein thuong cé sin
va duoc lay tir ngan hang dir liéu protein RCSB (https://www.rcsb.org/). Trong
truong hop chua co sin, chung ta ¢ thé xay dung cdu trac 3D theo phuong phap
mo phong tinh twong dong (homology modeling) [68]. Qua trinh chudn bi
protein thudng gdm: loai nudc va cac phdi tir (néu c6), thém hydro, gan truong
luc, hi€u chinh trang thai proton hoa ctia cac acid amin va xay dung file pdbqt.

M6 phéng docking: Trudce khi tién hanh docking, can khoanh ving tim
kiém (grid box) cho thuat toan. Vi tri ctia ving tim kiém thong thuong s& duoc
dit o trung tam hoat dong cua protein. Kich thudc cua ving tim kiém khong nén
qua 16n va khong nén qua nho. Néu qua 16n thi qua trinh docking s& tén kém
thoi gian va d6 lap lai khéng cao. Néu qua nho thi phan mém chi tim kiém duoc
mdt vung rat nho, khong ¢ ¥ nghia. Sau khi xac dinh vi tri va kich thudc cia
ving tim kiém, phin mém s& tr dong tim kiém va dua ra ciu dang phu hop véi
ning lugng thdp nhat. Cudi cung, cac phan mém chuyén dung nhu: Discovery
Studio, MOE, Pymol... s€ dugc st dung dé biéu dién tuong tac cua cAu dang
nay vdi protein.

1.6.2. Mé phong dong lwc hoc phan tir

Quy trinh md phong dong hoc phan tir (MD) dugc tién hanh qua 4 budc
chinh sau: 1. Lya chon mo hinh tuong tac; cac diéu kién gi61 han; cac diéu kién
ban dau (vi1 tri, van téc...); lua chon tap hop (NVE, NVT, NPT...); truong luc;
nhiét do, ap suat; bo tich phan (integrator), bd diéu nhiét (thermostat)... 2. Thuc

hién mo6 phéng cho dén khi dat duoc sy can bﬁng (equilibration) 3. Thuc hi¢n
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md phong san xuit (production) dé thu thap cac gia tri trung binh vé vi tri, van

tc... 4. Phan tich két qua.
1.6.3. Sang loc cdc hop chit giong thuéc

Céc hop chat dugc goi 1a “gidng thudc” khi ching dap mg it nhat 2 trong
5 céc tiéu chi clia quy tic 5 tiéu chi cua Lipinski.
Pic diém giéng thudc 13 mot khai niém dinh tinh duoc st dung trong thiét ké
thude, udc tinh dua trén dic diém cau tric phan tir [69]. Mot s6 dic diém cau
tric nhat dinh cta céac hop chit c6 thé du doan kha nang tr¢ thanh mot loai thude
hay khong. Viéc nghién ciru vé cac dic tinh ndy cia cac hop chat 13 mot trong
nhirng budc rat quan trong trong qua trinh phat trién thudc. Quy tic dugc xay
dung boi Christopher A. Lipinski vao nim 1997, dua trén quan sat rang hau hét
cac loai thude diéu tri 1a cac phan tir tuong doi nho va than dau [70]. N6 du doan
xdc suat thanh cong hodc that bai cao do “giéng thude” ddi vdi cac phan tir tudn
tht 2 hozc nhiéu trong s cic quy tic sau:
- Khdi luong phén tir: MW < 500 Dalton;
- Khéng ¢6 nhiéu hon 5 nhom cho lién két hydro (cac nhém -NH va -OH);
- Khong c6 nhiéu hon 10 nhém nhan lién két hydro (cac nguyén tir N va O);
- LogP (Hé s6 phan b octanol/nuéce): LogP < 5;
- B¢ khiic xa mol phai ndm trong khoang 40-130.
1.6.4. Duw doan ADMET

Trong qué trinh nghién ctru va phat trién thubc madi, mot hop chét co thé
tr& thanh thudc phai trai qua rat nhiéu giai doan danh gia, ton kém rat nhiéu thoi
gian va tién bac. Khi céc ung cu vién thube duge phat hién, mét budc quan
trong d6 1a danh gia cac dic tinh hap thu, phin bd, chuyén hoa, thai trir va doc
tinh ctia chung (ADMET). Ngudi ta uéc tinh ring c6 khoang 40%—60% tng cir
vién thude bi rat lai trong cac thir nghiém tién 1am sang vi lo ngai vé ADMET
[71]. Cac hop chét phai co kha ning vuot qua cac hang rao sinh 1y khic nhau
nhu: hang ro tiéu héa, hang rao mau ndo va hang rao vi tuan hoan dé dén dugc

cac dich, phat huy tac dung dugc 1y. Khi vao co thé, ching c6 thé chuyén ddi
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thanh chit cho tac dung dugc 1y hodc co thé tro thanh chat doc, dan dén cac tac
dung phu [72].

1.7. Tong quan vé ciy Xau ho

1.7.1. Vi tri phdn loai:

Tén khoa hoc: Mimosa pudica L.

Tén goi khac: cdy trinh nit, cdy e then, cdy mac c¢d, ham tu thao [73].

Vi tri phan loai trong gidi thuc vat [74]. Thudéc nganh ngoc lan
(Magnoliophyta); I6p: ngoc lan (Magnoliopsida); phan 16p: hoa hong (Rosidae);
bo: dau (Fabales); ho: dau (Fabaceae); phan ho: trinh nit (Mimosoideae); chi:
trinh nir (Mimosa); loai: Mimosa pudica L.

1.7.2. Pdc diém thyc vit va phéan bo

Ddc diém hinh thdi

Cay nhd, than c6 gai hinh moc. L4 hai 1an kép 16ng chim, cudng phu xép
nhu hinh chan vit, khi kh& dong vao 1a s& cup xudng. Cudng chung giy, mang
nhiéu 16ng, dai 4 cm, cudng phu 2 d6i, c6 1ong tring ctimg. La chét 15-20 d6i
nho, gin nhu khong c6 cudng. Hoa mau tim d6, tu thanh hinh dau trai xoan. Qua
gidp dai 2 cm, rong 3 mm, tu thanh hinh ngdi sao, & phan giita cac hat qua hep
lai, c6 long cirng & mép. Hat gﬁn nhu hinh trdi xoan, dai 2 mm, rng 1.5 mm
[73].

Phdn b6 va b phén ding

Cay moc hoang & nhiéu noi, thuong trén phan dat kho can do c6 kha ning
¢b dinh dam, xa khu dan cu dong duc. Cay duoc tim théy ¢ cac ven duong cai,
bo dé, bai hoang & nhiéu noi & nude ta va mot sd nude & khu vuc nhiét d6i cua
Chau M, Chau Phi va Chau A.

Bo phan dung 1a toan cay hodc 14, ré, c6 thé thu hai quanh nam, rua sach

dat cat, thai mong, phoi hay siy kho [73].

33



1.7.3. Thanh phén héa hoc

Nghién ctru vé thanh phan hoa hoc cho thdy, cidy Xau hd co chtra cac hop
chat nhu phytosterol, acid amin, alkaloid, tanin, glycosid, acid béo [75].Thanh
phan hoa hoc ctia X4u hé di duoc nhiéu nghién ctru cong bd va cac nghién ctru
cling kha nhat quan vé cac hop chit c6 mit trong cidy X4u hd bao gom cé: cac
alkaloid, terpenoid, glycoprotein, crocetin dimethyl ester, phytosterol, glycosid,
flavonoid, quinon, hop chét phenolic, saponin, coumarin va tanin [4].

Cac phan tich héa hoc khac vé thanh phan cac flavonoid va phenol trong
toan than, trong ré, trong 14 va trong hat X4u ho cho thay lugng flavonoid toan
phan va lugng phenol toan phan trong 14 12 cao nhét va cao hon dang ké so véi
cac bd phan khac trong toan cdy [76]. Cu thé nhu sau:

Bang 1.3. Lwong flavonoid toan phan- total flavonoid (TF) va hrgng phenol
toan phan- total phenolic (TP) c6 trong cin chiét tir toan than cay Xau ho

va cin chiét ciia tirng bd phén riéng biét nhu: 14, hat, than ciy Xau ho [29]

MAu cao chiét XH TF (mg/g) TP (mg/g)
Toan cay 0,42+0,03 2,55+0,33
Than cay 0,34+0,02 2,58+0,51

La 0,81+0,02 9,87+0,07
Hat 0,43+0,03 2,31+0,04

- Mot s6 chat ¢6 hoat tinh di dugc phan lap nhu:

Acid mimosin jasmonic; C-glycosylflavon; 2-hydroxymethyl-chroman-4-1;
phenol keton; 7',3’,4'-trihydroxy-3,8-dimethoxyflavon; tubulin; L-malat, magie
kali trans-aconitat; dimethyl amoni, kali 5-O-B-D-glucupyranosylgentisat,
mimupodin [77].

Nghién ctru thanh phﬁn chiét xuat 14 X4u hé cho théy su hién dién cua cac
thanh phﬁn c6 hoat tinh sinh hoc nhu: mimosin, terpenoid, flavonoid, glycosid,
alkaloid, quinin, phenol, tanin, saponin va coumarin [78].

Nghién ctru thanh phan trong r& cta cay Xau ho cho thiy sy hién dién cta
flavonoid, phytosterol, alkaloid, acid amin, tanin, glycosid va acid béo. Dich
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chiét phan doan ether c6 thanh phan chu yéu gom c6 cac flavonoid, phytosterol,
alkaloid va acid amin. Phan doan aceton c6 sy hién dién ctia flavonoid. Phan
doan chloroform cho thdy su hién dién cta cac alkaloid. Cac loai tinh dau va
acid béo dugc chira chu yéu trong phan doan benzen. R& c6 cac hop chét chinh
nhu flavonoid, phytosterol, alkaloid, acid amin, tanin, glycosid va acid beo [79].

Cac mo tuoi dugc phat hién cé nor-epinephrin, d-pinitol (3-monomethyl
ether cua inositol) va B-sitosterol [78].

Chiét xuat hat: phan cao chiét con cia hat MP cho thay sb luong hop chat
phenol cao nhét so véi cic phan khac. Tong ham lugng phenol trong cao chiét
con cua hat MP, phan doan n-hexan, phan doan chloroform va phan doan n-
butanol 1an luot 13 224,38 g, 171,16 pg, 193,74 ng va 221,16 pg GAE/ mg.
Phan cao chiét con ctia hat MP ¢ luong flavonoid cao nhét so vdi céac phﬁn
khac. Tong ham lugng flavonoid trong trong cao chiét con ctia hat MP, phan
doan n-hexan, phan doan chloroform va phan doan n-butanol lan luot 12 186 ug,
126,74 ug, 156,97 pg va 166,27 pg QE/mg. Trong nghién ctru nay, phan tich
HPLC cling xadc nhan sy hién dién cia mot sb phenol va flavonoid trong do.
phan cao chiét con cua hat MP ¢6 ham lugng TPC va TFC cao nhat, tiép theo
1an luot 14 cac phan doan n-butanol, chloroform va n-hexan. Trong dé: tong ham
luong phenol cua dich chiét dugce biéu thi bang mg duong luong acid gallic
(GAE) trén gam mau; tong ham luong flavonoid ciia dich chiét duoc biéu thi
bang mg duong luong quercetin (QE) trén gam mau [80].

Cdc hop chit khdc:

Nghién ciru vé thanh phan hoa hoc cdy Xau hd ngudi ta da phan lap duge
mudi bén hop chat d6 1a: crocetin, crocin [81]; 6-hydroxy flavon (2), 2'-hydroxy
flavanon [4, 82], acid p-hydroxy benzoic, acid p-coumaric; acid chlorogenic,
acid jasmonic va L- mimosin [83]. Cac thanh phan nay di dugc xac dinh ciu
tric bang cach so sanh dir liéu hoéa 1y va phd dic trung cua chung voi dir liéu
dugc bao cao trong tai liéu. Acid caffeic, ethyl gallat, catechin, acid gallic va
tyrosin ciing 13 nhitng thanh phan di duoc xac dinh 13 ¢6 mit trong cdy Xau hd

bang phép do sac ki 16p mong (TLC) két hop voi phuong phap khdi phd ( MS).
35



Dung phuong phap sac ki 1ong hiéu ning cao (HPLC) dé phan tich phan doan
EtOAc cua toan b cay X4u hd cling cho théy su hién dién cua cac hop chét hitu
co nhu: 2'-hydroxy flavanon, 6-hydroxy flavon, ethyl gallat, catechin va acid
gallic [83].

Dung phuong phap phan tich sac ki khi quang phd khéi (Q-TOF GC MS)
cho thy cin chiét methanol cay X4u ho c6 mat mot s hoat chit quan trong
nhu: iminotricarbonitril, phenylbutanol, acid napthalein carboxylic, acid
eicosatriynoic, acid p-D-glucopyranosiduronic va nim hop chat khong xac dinh
trong s6 46 hop chat dugc phat hién [84].

Tir phan doan EtOAc cua cao chiét X4u ho, nguoi ta cling phan lap duoc
tir cac hop chat: stigmasterol; quercetin; avicularin. Cac hop chat nay da duoc
chtrng minh 13 ¢6 tac dung ha duong huyét véi co ché e ché a-glucosidase [5].

Hoat chat stigmasterol phan tach tir cdy Xau ho c6 tac dung nhu mot chat
thai sit kim loai, peroxid va lipid peroxid (13 cac san phdm day nhanh qué trinh
130 hoa va gy ton thuong té bao); Stigmasterol con dugc goi 1a yéu td chéng
ctimg khép; gia tri IC50 cua stigmasterol duoc tim thdy 1a 91,08 pg/ mL so véi
acarbose la 351,02 ug/ mL[85], [39].

Quercetin 1a mdt flavonoid dugc tach chiét tir cay Xau hd co tac dung
nhiéu mit nhu lam giam mirc dudng huyét, bao vé tuyén tuy khoi stress oxy hoa,
trong khi acarbose chi hoat déng bang cich giam murc dudng huyét bang cach
ngin chin quéa trinh tiéu hoa carbohydrat. Trong tac dung két hop cta mot
flavonoid, phan tir phu thudc vao loai, ) lugng va vi tri cua cac nhom glycosyl
lién quan dén tac dung cho proton cta flavonoid. Quercetin c6 thé cho thdy hoat
tinh cao hon acarbose do tic dong két hop ciia viéc c6 nhom 3”,4"-dihydroxy
cung voi su thay thé 5"—OH va 3" [86].

1.7.4. Tac dung dwoc ly
Tac dung diéu tri bénh ddi thdo duong
Mot dang thudc két hop tam loai thio dwoc khac nhau bao gom ca cy

X4u hd dugce thir nghiém trén mo hinh chudt bi dai thdo duong do streptozotocin
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v6i lidu 50 mg/kg va 100 mg/kg cho két qua 1a su giam dang ké ndng do glucose
trong mau dong thoi cling lam tiang luong insulin huyét tuong, glycogen trong
gan va hemoglobin toan phan [87].

Nghién ctru khac ctia Sutar va cac cong su trén mo hinh chudt bi dai thao
duong do alloxan da chi ra hiéu qua lam giam dang ké nong do glucose trong
mau sau khi st dung cao chiét cay X4u ho khi so véi chat chuan 13 metformin
[88].

Cao chiét ctia cdy Xau ho ciing dugc chimg minh 13 hd tro diéu tri dai
thio dudng, c6 hiéu qua giam duong huyét va trong luong trén chudt béo phi bi
dai thao duong. Hon nita, nghién ctu ciing chi ra tic dung e ché enzym o-
glucosidase ) [5].

Nhitng hop chat c6 kha ning ¢ ché enzym a-glucosidase da dugc phan
lap tir dich chiét cdy Xau ho bao gdm stigmasterol, quercetin va avicularin véi
ICso 1an luot 14 91.08 + 1.54, 75.16 + 0.92 va 481.7 + 0.703 pg /mL so véi thude
d6i ching 13 acarbose (351.02 + 1.46 ug /mL) [5].

Mot hop chit khac 13 myoinositol da dugc phan lap tir dich chiét
methanol cua cay Xau hd va duoc thu nghiém trén mé hinh chudt dugc tiém
streptozotocin mang lai nhitng hi€u qua lién quan téi hoat dong dap ung cua
insulin. Myoinositol cai thién sy diéu hoa céc yéu té PPARY, glucose transporter
tip 4 trong mé m& bang cach twong tic véi cac yéu td nay tai vi tri hoat dong.
Hop chét ciing biéu hién tiém nang diéu tri thong qua tac dung ngin can sy ting
nong d6 lipid cap va man tinh, kha ning bao vé té bao & cic co quan nhu gan,
than, tuy, tim va md m& & chudt mac dai thao duong [89].

Tdc dung ke ché than kinh trung wong

Nhitng két qua nghién ctru ching minh kinh nghiém trong dan gian ding
cay X4u h6 dé chéng mat ngi. Xau hd c6 tac dung hiép dong voi hexobarbital,
meprobamat dong thoi ting tac dung ctia bibactal cho thdy tac dung tc ché than

kinh trung wong ctia cdy Xau ho [73].
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Mot nghién ciru khac chi ra tac dung an than ciia ré cdy Xau ho thong qua
kha ning lam diu, giam cac kich thich than kinh va mang lai hiéu qua trong diéu
tri mat ngt, hdi hop [75], [88].

Dich chiét phan doan ethyl acetat ctia cdy XAu hd cai thién cac hanh vi
lién quan dén kha nang hoc tap va ghi nhd ¢ chudt dua trén co ché lam tdng cac
chat truyén tin hiéu ¢ hé than kinh nhu dopamin, norepinephrin va cac thay d6i
trong hoat dong cua acetylcholinesterase va caspase-3 [90].

Tac dung khang khudn:

Nghién ctru bang phuong phap khuéch tan qua giéng thach nudi cay
Aspergillus fumigatus, Klebsiella pneumonia va Citrobacter divergens véi cao
chiét methanol tir than va 14 cdy Xau ho & cac nong d6 50, 100 va 200 pg/dia
cho thay hoat tinh khang khuan cua cay [91].

Tac dung lam lanh vét thwong

Kanan va cac cong su d tién hanh danh gid tac dung 1am lanh vét thuong
qua co ché khang nim ctia céc cao chiét tir thin va ré cay Xau hd khi so voi chat
dbi chung 13 gentamycin, trong d6 phan doan cao chiét methanol cho hiéu qua
cao nhit [92].

Cay Xau ho c6 kha ning rat ngin giai doan co vét thuong va qué trinh
biéu mé hoa gitip cac vét thuong lanh nhanh hon [93].

Cdc tdc dung khac

Cay X4u ho con duoc biét dén voi kha ning 1am giam dau, giai doc acid
aseno do 1am ting ham luong —SH va hd hip té bao ¢ chudt duoc cho udng acid
aseno, kha ning uc ché hoat dong hyaluronidase va protease trong noc doc ciia

ran Echis carinatus, Vipera russelii va Naja naja [73, 94].
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Chuong 2. NGUYEN LIEU, PHUONG TIEN VA PHUONG PHAP NGHIEN
cUU

2.1. Nguyén li¢u dung trong nghién ciru
2.1.1. Dwoc liéu nghién ciru

Duoc liéu nghién ctru 13 14 ctia cdy Xau hd (Mimosa pudica L.) dugc thu
hai tai Nam DPinh, Viét Nam vao thang 12/2019 va dugc xac dinh tén khoa hoc
bo1 PGS. TS Pham Thanh Huyén (Khoa Tai nguyén Duogc liéu, Vién Dugc
liéu), sau do séy kho va do d6 4m. Luu mau tai Khoa Tai nguyén, Vién dugc
lidu (s6 tiéu ban: DL-251219) (Phy lyc 1)

2.1.2. Péi twong nghién ciru

Pbi twgng nghién ctru 1a cao chiét toan phan, cic phan doan cao chiét va
hai hop chat acid protocatechuic va acid syringic, phan 1ap duoc cung cip béi
Khoa Héa Thuc vat Phan tich, Vién Dugc liéu. Qua trinh diéu ché cao chiét va
phan 14p cac hop chit duge trinh bay trong phu luc 2.

2.1.3. Thiét ké liéu thir cho mdu nghién ciru

Dua trén nhitng nghién ctru trude day vé tac dung ha duong huyét cua cay
X4u hd [95, 96], ding mé hinh thir nghiém dung nap glucose mau dudng udng
(OGTT). Trong thir nghiém nay: liéu thir nghiém trén chudt dugc lya chon nhur
Sau:

Thir nghiém OGTT lan 1: liéu 100 mg/kg v&i tat ca cac phan doan va cao
toan phan.

Thir nghiém OGTT lan 2 v&i phan doan tot nhat: v6i hai mic lidu 50
mg/kg va 100 mg/kg.

Sau khi xac dinh muc lidu c6 tac dung dua theo két qua thir nghiém
OGTT, lya chon murc liéu dé tién hanh céc thu nghiém tiép theo.

2.1.4. Dgng vt thi nghiém

Pbi tugng nghién ctru 14 chudt nhét tring chung Swiss, gidng duc, 8 tuan
tudi, khde manh, trong luong trung binh 18-22 g do Vién vé sinh dich t& trung
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wong cdp. Chudt sau khi mua vé dugc 1am quen véi phong chin nudi it nhat 1

tudn trude khi bat dau thi nghiém. Puoc nudi bang thirc an tiéu chuan do Vién

Vé sinh Dich t& Trung wong cung cip, ché do in theo ting giai doan thi nghiém

va nudc uong tu do theo nhu cau cua chudt.

2.1.5. Héa chat, thuéc thi

bay trong Bang 2.1.

Mot sb hoa chét, thube thir chinh duge sir dung trong ludn an dugc trinh

Bing 2.1. Mt s6 hoa chat, thudc thir chinh sir dung

STT Tén hoéa chat Nguon goc
1 | Streptozotocin (STZ) Io 1g Sigma, Singapore
2 | Acid citric monohydrat va natri citrat | Pat tiéu chuan dugc dung
dihydrat
3 | Dung dich @&m PBS lo 500mL Fisher Bioreagents, USA
4 |1,1,3,3-tetramethoxypropan lo 100mL | Sigma, Singapore
5 | Gliclazid (biét dugc Diamicron 60mg) | Les Laboratoires  Servier
Industrie-Phap, 16 SX: VN
20549 — 17
6 | ELISA Nephrat Kit Thermo Fisher Scientific,
USA
7 | Dung dich dém natri photphat (pH 7,0) | Pat tiéu chuan dung cho phan
dung dich GSH 10 mmol/L, tich
nicotinamid adenin dinucleotid
phosphat (NADPH), natri azid,
glutathion reductase
8 | 1-methyl-2-phenylindol 10,3 mmol/L,
butylated hydroxytoluen 2pg/mL
9 | Dung dich d&m (100 mmol/L Tris-HClI,
1 mmol/L EDTA, pH 8,2)
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Céc e Dung mdi EtOH 96%; Ethyl Céac dung mdi chiét xuat dat
hoa

, acetat... tiéu chuan cong nghiép.
chat
va e Acetonitril (Sigma); Cac dung moi, h¢ dém dat
dung| e Acid formic 0.05% (Sigma); ti€u chuan phan tich
Ifr:?l e 2'7'-Dichlorofluorescein Céc héa chat, dung méi khac
ac

diacetat; AG; BSA; MGO; MTT- | dat tiéu chuan duge dyng
Sigma (St. Louis, MO)

e EGM-2 (Endothelial cell Growth
Medium-2)- Lonza
(Walkersville, MD)

e HUVECs- (Manassas, VA, My);
Céc té bao ndi md tinh mach rén
nguoi duoc nudi ciy trong moi
truong EGM-2 chtra 4% huyét
thanh bao thai bo (FBS- fetal
bovine serum) va duy tri ¢ nhiét
do 37°C trong tu Am tao Am vGi
5% CO,,

e FBS (Rockville, MD)

e Enzym a-glucosidase; p-
Nitrophenyl-a-D-Glucopyranosid
(pPNPG), p-Nitrophenol; PTP-1B
(tai t6 hop & ngudi); p-
Nitrophenyl phosphat (pNPP)
(Sigma, Singapore) ...

2.1.6. Trang thiét bi, phwong tién, dung cu

Mot s6 trang thiét bi, dung cu chinh str dung trong luan an dugc trinh bay

trong bang 2.2.
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Bang 2.2. Mt s trang thiét bi, dung cu chinh sir dung

TT Thiét bi Ngudn goc
1 | Céan ki thuat Precisa BJ 610C Thuy S§
2 | May chiét cong nghiép 20 1 Rotary Han Quoc
evaporator WEV-1020
3 | May cat quay Rotavapor R-220, Rotavapor Buchi, Thuy Sy
R-200
4 | May siéu @m Power sonic 405 Powersonic, Han Qudc
5 | Hé thong sac ky 1ong khoi pho bao gom cot Thermo Scientific
sac ky Agilent LC 1200 két ndi hé khoi pho Company
LTQ Orbitrap XL™
6 | Thiét bi Microplate Reader Molecular Devices, CA,
My
7 | Thiét bi Multilabel plate Reader Perkin Elmer, MA, M¥
8 | May do glucose huyét Acon On Call Plus Acon Biotech-USA
9 | May ly tam lanh Heraeus Sepatech - Dtrc
10 | May do quang pho UV-VIS U1800 Hitachi - Nhat Ban
11 | May sinh héa TC 3300 plus ERBA Diagnostics
Mannheim- USA
12 | Cén phéan tich Mettler moledo d6 chinh xac Thuy Si
0,1mg
13 | May do quang pho EVO 210 Thermo-Fisher, USA
14 | May cat tiéu ban microtome (Leica RM2125) | Leica Biosystems - Puc.
15 | Micro pipet mot dau kénh 2-20pL, 10-100 Dung cu dung cho thi
ML, 100-1000 pL nghiém

Lo dung mau dung cho hé tiém mau LC tu
dong
Cuvet (1mL, 3mL), Eppendorf 1.5 mL
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Bong y té, phéu loc, dau con cac loai
Cac dung cu thuy tinh dung trong thuc
nghiém: Pipet, binh dinh murc, cdc c6 mo,

dng dong va cac dung cu can thiét khac

2.1.7. Pia diém nghién ciru

- Panh gia kha ning sdng sot cua té bao v6i doc tinh do MGO gay ra sau
khi xtr Iy v6i cao chiét cAy Xau ho theo phuong phap MTT; Panh gia tac dung
trc ché sy hinh thanh AGEs do MGO gay ra cta cao chiét cay Xau ho: tai Phong
thi nghiém ciia gido sw Sun Yeou Kim; Khoa Dwoc, Pai hoc Gachon (College
of Pharmacy, Gachon University).

- Cac thir nghiém in vitro, in silico: danh gia tic dung chdng dai thao
duong in vitro; in silico ciia cac cac hop chat tu nhién da dugc phan lap tir 14 cay
Xau ho: dugc tién hanh tai Bé mén Dwec ly- Truwong Dai hoc Y Dwoc, Pai hoc
Quéc Gia Ha Ngi. Trong d6, phuong phap in- silico dua trén k¥ thuat mo hinh
hoa, str dung may tinh va cdc phan mém chuyén dung dé sang loc ra cac hop
chat ¢6 tac dung gidng thude.

- Cic thir nghiém in- vivo: danh gia tac dung cua cao chiét 1a cdy Xau ho
trén md hinh bénh DT tip 2 do STZ gay ra & chudt nhat vé tac dung ha glucose
huyét va cac anh hudng trén cac chi sé sinh hoa: duoc tién hanh tai B¢ mén

Duwoc ly- Truwong Pai hoc Y Dwoc, Pai hoc Quoc Gia Ha Ni.
2.2. N¢i dung nghién ciru:

So d6 chung vé c&c ndi dung nghién clru gan vdi cac muc ti€u dugc tom
tat nhu sau:
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Nghién ciu tac dung chéng dai thao duong cta a cy Xau ho
( Mimosa pudica L.) trén m6 hinh thyc nghiém.

A

Mue tiéu 1: Panh gid tc dung ha duong huyét
va mot s0 tac dung lién quan dén dai thao dudng
cua cao chiét 4 cdy Xau ho trén thyc nghiém.

A4

Nghién ctru kha ning ha glucose huyét cia cao
todn phan va céc phan doan cua |4 cAy Xéu ho
bang pp OGTT trén chut binh thuong

A

XAu hd in vitro va in silico.

Muc tiéu 2: Danh gia co ché tac dung chdng déi théo
dudng cta cao chiét va hai hop chat chiét xuat tir 14 ciy

A

A

A A

Nghién ciru tac dung ha glucose huyét va cai
thién chtc nang than cua phén doan EtOAC (MP-
E) trén md hinh chudt bi gay DTD tip 2 do ché do
an giau béo va STZ

A 4

DPénh gid c4c chi s6: glucose huyét: X4c dinh céc
nong dg triglycerid; cholesterol toan phan; LDL-
C, HDL-C trong mau va creatinin huyét thanh...

Pénh giA tac dung cai thién bién chimg thn trén
trén chut bi DTD tip 2

Nghién ciru co ché tac dung cita
phdn doan EtOAc va hai hop
chat trong viée bao vé té bao khi
nong d¢ glucose huyét ting cao-
in vitro: danh gi4 tAc dung béo
vé té bao Ién ty 18 tang sinh trén
md hinh gy doc té bao bing
MGO theo pp MTT; danh gia
tac dung tc ché sy hinh thanh
AGEs do MGO gay ra; danh gia
kha ning phé v lién két MGO-
AGEs

Pénh gi4 tic dung trc ché
enzym o- glucosidase va
PTP 1B in vitro, in silico
cta cAc hop chat chinh da
phan 1ap dugc.

Hinh 2.1. So' @6 chung vé cac ndi dung nghién ciru

Véi muc tiéu 1: Panh gia tic dung ha duong huyét va mot sd tac dyung

lién quan dén dai thao duong cua cao chiét la cay Xau ho trén thuc nghiém.

- Nghién cru kha ning ha glucose huyét ctia cao toan phin va c4c phan

doan cao chiét ctia cdy Xau ho bang phuong phap dung nap glucose duong udng

(OGTT) trén chuot binh thuong.

Nghién ctru tic dung ha glucose huyét va cai thién chirc ning than ctia cao

chiét 14 cdy Xau ho phan doan ethyl acetat trén mo hinh chudt bi gdy BDTD kiéu

tip 2 do ché d¢ an giau chat béo va streptozotocin: Panh gia cac chi so: glucose

huyét; xac dinh cac ndng d triglycerid; cholesterol toan phan, LDL, HDL trong

Mau va creatin huyét thanh; Panh gia tac dung cai thién bién ching than trén

chudt bi BDTD tip 2; Pinh lugng creatinin niéu, microalbumin niéu, hé sb thanh

thai creatinin.

44




Vé6i muc tiéu 2: Panh gia co ché tic dung chéng dai thdo dudng cua cao
chiét va hai hop chét chiét xuat tir 1a cy Xau ho in vitro va in silico.

- Panh gia tac dung e ché enzym ao- glucosidase va PTP-1B in vitro; in
silico ciia hop chat chinh phan 1ap dugc

- Nghién ciru co ché tac dung cia phan doan EtOAc va hai hop chat trong
viéc bao vé té bao khi ndng d6 glucose ting cao: in vitro : Panh gia tac dung bao
vé té bao 1én ty 18 tang sinh ctia phan doan EtOAc va hai hop chit trén mé hinh
gy doc té bao bang MGO theo phuong phap MTT; Panh gia tic dung tc ché su
hinh thainh AGEs do MGO gy ra; Panh gia tic dung pha v& lién két MGO-
AGEs;
2.3. Phuwong phap nghién ciru
2.3.1. Phwong phdp thir nghiém dung nap glucose

Phuong phap danh gia tac dung ha glucose huyét cta cao toan phan va
cac phan doan cao chiét 14 cdy Xau hd theo phuwong phép dung nap glucose
duong udng (OGTT) trén chudt binh thuong

Nguyén tdc

Nghiém phép dung nap glucose (OGTT) duoc tién hanh theo phuong
phap duogc trinh bay trong nghién ctru cia Chaimum-aom N va cong su [97].

Tht nghiém OGTT trén chudt dugc tién hanh vdi cao ethanol toan phén
va cac phan doan n - hexan, ethyl acetat (EtOAc) va butanol (BuOH) cua cao
X4u ho & lidu 100 mg/kg. Sau d6 phan doan c6 tac dung tét nhit s& duoc tién
hanh thir nghiém OGTT lap lai mot 1an nita véi lidu 50 mg/kg va 100 mg/kg.

Céch tién hanh

Thir nghiém OGTT v6i cao toan phdn va cac phan doan vdi lidu
100mg/kg

Chudt duoc nudi on dinh trong vong 7 ngady bang thirc dn chuan tir vién
vé sinh dich t& trung wong va di duoc kiém tra dudng huyét biang may do

glucose huyét Acon On Call Plus v6i két qua kiém tra glucose huyét binh
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thuong, sau do tién hanh danh dau, chia 1am 6 nhém, mdi nhom 8 chudt va dé
nhin d6i qua dém (chi str dung nudc ubng trong sudt qué trinh danh gia).

L6 1: (Ching trang): dugc cho udng nudc

L6 2: (Chiing duong): udng gliclazid 5 mg/kg

L6 3: udng cao toan phan ethanol lidu 100 mg/kg

L6 4: udng cao phan doan n-hexan liéu 100 mg/kg

L6 5: udng cao phan doan ethyl acetat liéu 100 mg/kg

L6 6: udng cao phan doan butanol liéu 100mg/kg

Sau 30 phut cho chudt uéng glucose véi liéu 14 2 g/kg. Kiém tra va ghi lai
mirc dudng huyét tai cac thoi diém 0, 60, 120 phuat ké tir luc chudt duoc ubng
glucose. Tra lai chudt vao 16ng sau khi hoan thién danh gia (Hinh 2.3).

Chialo, Nhin doi Ubng glucose 2g/kg

0 7 8 Op 60p 120p
| | |
] |

|
| \
| 0 phat , hgay
Nu6i 6n djnh r Do glucose mau
\

Uodng nudc, gliclazid, cao
toan phan va cac phan doan

Ngay 8

Hinh 2.2. So' @6 thi nghiém dung nap glucose dwdng udng véi cao
tong va cac phan doan cao chiét 1a cAy X4du ho
Sau khi tién hanh thir nghiém OGTT vdi cao toan phin va cac phan doan,
chon ra phin doan c6 tac dung tot nhat trén glucose mau chudt, sau do tién hanh
thir nghiém OGTT vé6i phan doan tét nhat d6 trén cac mirc liéu 50, 100 mg/kg.
Chudt duoc nudi 6n dinh trong vong 7 ngdy bang thic dn chuan tir Vién
vé sinh dich t& trung wong, sau d6 tién hanh danh diu, chia 1am 4 nhém, mdi
nhom 8 chudt va dé nhin d6i qua dém (chi st dung nuée udng trong sudt qua
trinh danh gia).
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L6 1: (Ching sinh 1y): dugc cho udng nude

L6 2: (Chirng duong): udng gliclazid 5 mg/kg

L6 3: ubng cao phan doan tac dung tt nhat lidu 50 mg/kg

L6 4: ubng cao phan doan tac dung tot nhat liéu 100 mg/kg

Sau 30 phut, chudt duoc cho udng glucose voi lidu 1a 2 g/kg. Kiém tra va
ghi lai mic dudng huyét tai cac thoi diém 0, 60, 120 phut ké tir khi cho udng
glucose. Tra lai chudt vao 16ng sau khi hoan thién danh gia.

Théng s6 danh gid

Thong s6 danh gia 1a gia tri glucose mau, don vi 1a mmol/L dugc do bang
may Acon On Call Plus.

2.3.2. Phwong phdp dinh gid cdc tic dung cia phan doan cé tic dung tot
nhit trén mé hinh chugt bi gdy PTP kiéu tip 2 do ché dé an giau chit
béo va streptozotocin

Thiét ké thi nghiém
Tao chudt béo phi bang ché d6 dinh dudng gidu chit béo trong vong 8

tuan va gdy DTD tip 2 bang STZ [98], [99], [100].

Chudt nhat dugc nudi 6n dinh bang thie dn chuan tir Vién vé sinh dich t&
trung wong trong vong 1 tudn. Sau d6 dugc chia thianh 2 nhom:
Nhom I: Nhém ching sinh 1y dugc an ché d6 an binh thuong. Chudt dugc

nuoi trong vong 8 tuan. Sau 8 tudn, chudt dugc tiém dém citrat (10 mM, pH 4,5)

NhOm 11: Chudt nhit tring duoc cung cip mot ché do an gidu chat béo
trong vong 8 tuan dé gy béo phi. Thic dn mua tir Vién vé sinh dich t& trung
wong (TA) ¢ ning lugng 2200 Kcal/kg, dugce bd sung lipid theo ti 16 850 g TA

va 150 g m& lon, say kho, thirc dn mdi c6 nang lugng 3220 Kcal/kg, véi 40%

ning luong do chat béo [48], [101]. Nhitng chudt duoc lua chon chudt béo phi 1a

chuot c6 trong luong 16n hon 35 g, c6 16p md day hon, dac biét & vung bung va
lung dé thuc hién gay dai thao duong tip 2. Sau do, nhitng chudt béo phi nay
dugc tiém streptozotocin (STZ) dé gay PTD tip 2. STZ duoc pha lodng trong
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dung dich dém citrat (10 mM, pH 4,5) véi liéu 50 mg/kg, ¢ nhic lai trong ba
ngay tiép theo. 72 giod sau khi khi tiém STZ, do dudng huyét chudt sau 8h khi
chudt bi bé d6i qua dém. Nhirng chudt c6 duong huyét cao hon hodc bang 10
mmol/L [102] sé& dat tiéu chuan dé tiép tuc tham gia nghién ctru.

Phan [6 nghién curu

Chudt bi DTD tip 2 duoc tién hanh phan nhém dé danh gia tic dung ha
duong huyét, mdi nhéom gbém 10 con (c& mAu n = 10) dugc phan phdi ngiu
nhién.

Nhém 1: Chang sinh 1y: Chudt nhém I duge cho udéng nude

Nhom 2: Ching bénh 1y: Nhém chudt bi BPTD dugc cho uéng nudc

Nhom 3: Nhom ching duong: chudt bi DT va dugc cho uéng gliclazid
liéu 5 mg/kg/ngay hoa tan trong nudc.

Nhém 4: Cao chiét 14 cay X4u ho phan doan EtOAc (MP-E) 50 mg/kg:
Chudt bi DTD tip 2 duoc cho ubng cao chiét 14 cdy Xau hd phan doan cé tac
dung tot nhét voi lidu 1: 50 mg/kg/ngay.

Nhém 5: Cao chiét 14 cay X4u ho phan doan EtOAc (MP-E) 100 mg/kg:
Chudt bi TP tip 2 duoc cho udng cao chiét 14 cdy X4u hd phan doan cé tac
dung tot nhét voi lidu 2: 100 mg/kg/ngay.

Vao ngay 60 ctia qua trinh thi nghiém, chudt dugce nhdt trong cac 10ng
trao doi chét riéng 1& va miu nude tiéu 24 gio duoc thu thap (V nudc tiéu) dé
phan tich cac thong s6 nuéc tiéu (albumin ni€u, creatinin ni¢u, d§ thanh thai
creatinin). Mau tr dong mach chu bung duoc thu thap trudc khi chudt bi giét va
dugc dem di phan tich cac chi sd sinh hda méau (cholesterol toan phan,
triglycerid, LDL-C, HDL-C va creatinin huyét thanh). Giét chudt, mo ldy than,
dem rira bang nudc mudi dang truong lanh va ngay lap tirc dong lanh trong nito
long cho dén khi mang di phan tich (dinh lwong TNF-o, IL-1B; dinh lugng
MDA, do hoat d§ enzym chéng oxi héa, mo bénh hoc than) (Hinh 2.3).
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Chudt thi nghiém

|
I l
Nhém I: Chuét &n Nhom 11:Chuét an
ché dé binh thwong thirc an giau chéat béo
I |
Tuan 8: Tuéan 8:
Tiém dém citrat Gay DTD tip 2 bang STZ
3ngay
Chuét c6 glucose méau 2 10mmol/L
I
l 1 [ l
Nhom 1: Nhom 2: Nhém 3: Nhom 4: Nhoém 5:
Chieng sinh ly | | Chieng bénh ly DTo tip 2 pTo tip 2 DTo tip 2
+ gliclazid | |+MauNC liéu1 | |+Mau NC liéu2
e [ | 1I [ J

1. Dinh lwgng glucose mau
2. Lay nwoc tiéu

3. Lay mau déng mach lam xét nghiém sinh hoa

4. Lay than lam mé bénh hoc

Hinh 2.3. Thiét ké thi nghiém danh gia tic dung ciia cic mAu nghién ctru c6
tac dung tot nhat trén chudt bi giy PTD tip 2 béi STZ

Phwong phdp xdc dinh cdc théng sé dinh gid trong thi nghiém

Pinh lwrong glucose huyét

Nguyén tiac

Glucose huyét duoc dinh luong bang phuong phép theo tai liéu tham khao
clia tac gia Togashi Y va cong su [103]. Phuong phap nay dua trén nguyén tic
cua phan ung:

Glucose + cac chit oxy hoa glucose + Oz — acidgluconic + H,0

H>O, + 4-aminoantipyrin + peroxydase — phttc ¢6 mau quinoneimin

Cuong d6 mau ctia mau ti 1¢ thuan voi n6ng do glucose clia mau.

Cdch tién hanh

Sét trang, tao vét cit trén dudi chudt, bo giot mau dau, lay giot mau thi 2
dé do glucose mau bang may Acon On Call Plus. Sat tring va cdm mau.
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Théng sé danh gid

Gia tri glucose mau don vi la mmol/L dugc do béng may Acon On Call
Plus.

Mau nghién ctru duge coi 1a ¢o tac dung ha glucose huyét néu gid tri
glucose huyét thap hon so vé6i 16 ching bénh 1y dat mirc ¥ nghia théng ké (p<
0,05).

Pinh lwong triglycerid mau, cholesterol toan phan, LDL, HDL va
creatin huyét thanh

Trong bénh BPTD, réi loan lipid mau rat pho bién va 1a yéu to quan trong
c6 lién quan dén su phat trién cac bién chimg ctia bénh PTD. Dé danh gia tac
dung cai thién lipid huyét cua cao chiét phan doan 14 cay Xau ho, chung t6i tién
hanh dinh luong triglycerid méau, cholesterol toan phan, LDL-C, HDL-C. Pinh
lugng creatin huyét thanh dé phuc vu cho viéc tinh toan dd thanh thai creatinin.

Tién hanh

Cac mau méau dugc ly tim & muac 3000 vong/phit trong 10 phdt.
Triglycerid (TG), cholesterol toan phan (TC), LDL-C (low density lipoprotein
cholesterol): lipoprotein cholesterol ty trong thdp) va HDL-C (HDL (high
density lipoprotein cholesterol): lipoprotein cholesterol ty trong cao) va creatinin
huyét thanh (SCr) dugc do bang may phén tich sinh hoa tu dong.

Théng s6 danh gid

Nong d6 TC, TG, HDL-C, LDL-C don vi tinh 1a mmol/L, creatinin méau
don vi umol/L dugc do bang mdy sinh héa TC 3300 plus (ERBA Diagnostics
Mannheim- USA).

M3u nghién ctru duoc coi 13 ¢6 hiéu qua cai thién cac chi s6 lipid mau va
creatinin huyét thanh néu triglycerid mau, cholesterol toan phan, LDL-C,
creatinin huyét thanh thap hon va/ hoic HDL-C cao hon so v&i 16 ching bénh 1y
dat mirc ¥ nghia thong ké (p< 0,05).

Danh gia tac dung cai thién bién chirng than trén chuot bi DTP tip 2
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Pé danh gia tac dung cai thién chirc ning than cta cao chiét phan doan
cay Xau ho, nudc tiéu 24h cia chudt duoc thu thap dé phan tich cac théng sd
nude tiéu, hé sé thanh thai creatinin, cac cytokin viém, qua trinh stress oxy hoa
va vi phau md bénh hoc than.

Pinh lwong creatinin ni¢u, microalbumin niéu, h¢ sé thanh thai
creatinin

Tién hanh

Céc mau nudce tiéu 24 gio duge thu thap tir mdi con chudt bi bénh dai thao
duong duoc ly tim ¢ muc 2000 vong/phit trong 10 phat. Nong do
microalbumin, creatinin trong nudc tiéu dugc do bang bo kit ELISA Nephrat.
Tat ca céc phan tich dugc thyc hién theo cic huéng dan ctia nha san XUAt.

Théng s6 danh gid

Né)ng d6 microalbumin niéu don vi ug/mL, creatinin niéu don vi umol/L,
thé tich nudc tiéu (mL) dugc do bang bo kit ELISA Nephrat.

Do thanh thai creatinin (CrCl) dugc tinh toan & tung con chudt theo

phuong trinh:

UCr x Vnwéc tiéu
SCr.T

CrCl (mL/phat) =

Trong do:
Ucr: ndng do creatinin trong nude tiéu (umol/L)

Vause idu: thé tich nude tiéu thu thap (mL)

Scr: ndng do creatinin trong huyét thanh thu thap tai thoi diém chinh giita
khoang thoi gian thu thap nudc tiéu (umol/L)

T: thoi gian thu thap nudce tiéu (phut)

Mau nghién ctru duge coi la ¢ tac cai thién cac thong s6 nudc tiéu trén
chudt khi néng do microalbumin niéu thép hon va hodc creatinin / d0 thanh thai
creatinin cao hon so véi 16 chtng bénh Iy dat mic y nghia thong ké (p< 0,05)

Pinh lwong TNF-a va IL-1p

Nguyén tic
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Céac marker sinh hoc cua qua trinh viém nhu TNF-a, va IL-1p lién quan
dén sy tién trién cta bién ching than & bénh dai thao dudong thong qua sy thay
ddi tinh thAm thanh mach, co ché gian mach va co mach, chit nén ngoai bao, su
gia ting ctia trung mod, ndi mod va té bao co tron mach mau, ciing nhu cam ung
va gy doc té bao, qua trinh apoptosis va hoai tir trong co ché bénh sinh va su
tién trién cua bién chiing than & bénh DTD [104]

Do d6, dinh lugng TNF-a, va IL-1p c6 thé cho thidy mirc d6 cai thién bién
chirng than & chudt bi BTD tip 2 do STZ.

Mo than duoc nghién ddng nhiat trong dung dich dém HCI 10 mmol/L (pH
7.4) chtra 2 mol/L NaCl, 1 mmol/L EDTA, 0,01% Tween 80, 1 mmol/L PMSF
(Phenylmethylsulfonylfluorid) va ly tam ¢ mic 9000 vong/phdt trong 30 phat &
4°C. Dich nbi thu dugc st dung dé xac dinh néng do céac cytokin. Cac cytokin:
yéu t6 hoai tir khoi u (TNF-a), va IL-1p dugc do dua vao cac kit ELISA. Céc
mAau duoc phan tich thanh hai 1an theo hudng din cua nha san xuat [105].

Tién hanh

96 dia dugc 1 qua dém & 4°C v6i 100 pg khang thé don dong TNF-o hodc
IL-1B (1 pg/mL) trong dung dich dém phosphat ( PBS, pH= 7,2). Tién hanh rira
dia 4 1an bang dém rta ( PBS 1+ 0,05% Tween 20), thim kho, 0 v6i dung dich
khoa bao gdbm PBS va 1% albumin huyét thanh bo trong 1 gid. Sau d6 rira dia va
thém 100 ul mdi mau hodc chit chuan déng nhét. U dia ¢ nhiét do phong trong 2
h. Rira dia, bd sung 100 pL khang thé phat hién TNF-a hodc IL-1f (0,25
ng/mL), khang thé duoc U ¢ nhiét 46 phong trong 2h. Thém 100pL avidin két
hop véi peroxydase cai ngua (1:2000) va u trong 30 pht. Phat hién mau bang
2,2’-acinobis [3-ethylbenzothiazon 6 —sulfonic acid], dé & nhiét do phong va
theo doi su thay ddi mau. Mau sic duoc theo doi béng dau loc vi tAm & buée
song 405nm. Puong chuan Elisa dugc thanh lap bang cach sir dung TNF- a va
IL-1B cua chudt dugc pha trong dung dich dém PBS.

Théng s6 danh gid

Cac gia tri TNF-o0, va IL-1p don vi ng cytokin/mg protein dugc do bing
bd kit ELISA (Thermo Fisher Scientific, USA ).
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Mau nghién ctru duge coi 1a ¢ tic dung chong viém néu ham lugng TNF-
o, Va IL-1p thap hon so vé&i 16 ching bénh 1y dat muc ¥ nghia thong ké (p<
0,05)

Xac dinh hoat d9 vrc ché peroxy héa lipid

Mau nghién ctru 1a mé than chuot duogc chuén bi theo phuong phap duoc
md ta trong nghién ctru cuia Gandhi d3 trinh bay trong phan trén.

Nguyén tac

Trong bénh dai thdo dudng, stress oxy hoa la mdt trong nhitng nguyén
nhan din dén cac bién chung trong d6 cé bién ching than. Malonyldialdehyd
(MDA) - san pham ctia qué trinh peroxy hoa mang té bao, 1a mot trong nhiing
marker cua qua trinh stress oxy hoda. Pinh lugng MDA ¢6 thé xac dinh duoc
mirc do ton thuong mang té bao do stress oxy hoéa gy ra [106]. Phuong phap
duoc tién hanh bang phan Gng ctia malonyldialdehyd vai 2 phan tir 1-methyl-2-
phenylindol ¢ 45°C.

Tién hanh

Lay 0,64 mL 1-methyl-2-phenylindol 10,3 mmol/L, 0,2 mL mAu tht va
10 pL butylated hydroxytoluen 2 pg/mL. Sau ¢6 dem hdn hop phan tng lic déu,
thém tiép 0,15 mL HCI 37%. U hdn hop & 45°C trong vong 45 phit va ly tam &
10000 vong/phdt trong vong 10 phut. Liy phin dich n6i dem do d6 hap thu &
budc song 586 nm. Sur dung 1,1,3,3- tetramethoxypropan dé xay dung duong
chuan.

Théng s6 danh gid

Luong peroxy hoa lipid dugc thé hién bang sé6 pmol MDA tuong
duong/mg protein.

M3u nghién ctru dugc coi 1 ¢ tac dung e ché qua trinh peroxy hoéa lipid
néu ham luong MDA thip hon so v&i 16 ching bénh Iy ¢6 ¥ nghia thong ké (p<
0,05)

Do hoat do enzym chéng oxy hoa

Nguyén tic
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Su peroxy hoa lipid 12 mot yéu t6 chinh gay ra su phat trién cua stress oxy
hoa din dén bénh dai thao dudng tip 2 rd rét va cac bién chimg mach mau vi mo
va vi md lién quan [107]. Cac nghién ciru di chi ra rang tinh trang chdng oxy
hoa bi giam di dang ké trong bénh DTD tip 2 do su suy giam cta cac hé thong
enzym chéng oxy héa (glutathion peroxidase, catalase, and superoxid
dismutase) hodc cac chit chdng oxy hoa khong phai enzym nhu vitamin E, C
[108]. Do d6 day 1a nhitng dau an sinh hoc quan trong trong do ludng stress oxy
hoa. Trong nghién ctru ndy, chung toi tién hanh do hoat d6 cua enzym chong
oxy hoa trong thé dong nhat ciia cdac mo than, bao gom glutathion peroxidase
(GPx), superoxid effutase (SOD) va catalase (CAT). Cac hoat do cua cac enzym
nay dugc chuan hoa bang cach sir dung ndong do protein toan phan.

Tién hanh

Xac dinh hoat do CAT

Hoat d6 enzym CAT duogc do ba lan theo phuong phap Aebi bang cach
theo d&i sy bién mét ctia HoO, ¢ budc song 240 nm [109]. Thém 30 pL dich thé
ddng nhét than vao 2,5 mL dung dich dém phosphat 50 mmol/L (pH 7,0). Thur
nghiém bat dau bang cach thém 0,5 mL dung dich H,O, 0,1 mol/L va do d6 hap
thu ¢ 240 nm ctr sau 10 gidy trong vong 2 phut va duogc st dung dé tinh hoat d6
CAT. Trong miu chimg am, dung dich H,O, dugc thay thé bang dung dich dém
phosphat. Hoat d§ enzym CAT duogc x4c dinh béng cach st dung hé s6 molar
extinction cho H.0; 12 mol 39,4 M™cm™ va duogc biéu thi bang nmol H,O, di bi
chuyén d6i mdi phut trén tong sb protein, trong d6 hoat d6 1 IU 13 1 umoL H,0,
bién d6i thanh H,O mdi phut.

Xdc dinh hoat do SOD

Téng hoat do SOD trong thé déng nhat mé than dugc xac dinh theo
phuong phap cua Marklund v&i mot s6 thay doi [110]. Phuong phap nay dua
trén kha niang ctia SOD dé &rc ché qua trinh ty oxy héa cua pyrogallol. Tron 970
uL dung dich dém (100 mmol/L Tris-HCI, 1 mmol/L EDTA, pH 8,2), 10 pL
dich thé dong nhit va 20 pL pyrogallol 13 mmol/L dugc tron 1an. Xét nghiém
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dugc thyc hién trong cuvet nhiét & 25°C va do do hép thu duoc ghi lai trén may
do quang phé) (EVO 210, Thermo-Fisher) ¢ 420 nm. Mgt don vi hoat d0 SOD
dugc dinh nghia 13 lugng enzym c6 thé e ché qua trinh oxy hoa tu dong 50%
pyrogallol trong phan trng.

Xdc dinh hoat do GPx

Hoat 6 GPx duogc do bing xét nghiém enzym d6i [111]. Hén hop phan
tmg gém 1 mL chaa 770 pL dung dich dém natri photphat (pH 7,0) 50 mmol/L,
100 pL dung dich GSH 10 mmol/L, 100 pL dung dich nicotinamid adenin
dinucleotid phosphat (NADPH) 2 mmol/L, 10 pL dung dich natri azid 1,125
mol/L, 10 uL dung dich glutathion reductase 100 IU/mLva 10 pL mau thir. Hon
hop dugc dé 6n dinh trong 10 phut. Phan tmg duoc bat dau bang cach thém 50
uL dung dich H,O, 5 mmol/L vao hdn hop va qua trinh oxy héa NADPH duoc
do trong 5 phut ¢ 340 nm. Mot don vi glutathion peroxidase dugc dinh nghia 1a
lwong enzym cé thé tao ra 1 pmol NADP* tir NADPH mdi phat. Hoat d6 GPx
duoc xac dinh béng cach st dung hé s6 molar extinction cia NADPH 1a 6220

M1 cm? ¢ bude song 340nm va duogc biéu dién 1a IU/mg protein toan phan.
Dinh luong protein

Luong protein toan phian duoc do theo phuong phap Bradford [112] st
dung bovine serum albumin (BSA) lam chat chuan. 20 uL dung dich protein
dugc thém vao 1 mL dung dich Bradford va duoc 0 trong bong tdi 10 phut. Po

mat d§ quang tai budc song 595 nm.

Phan tich mo6 bénh hoc than

Nguyén tic

Pé danh gia muc do cai thién ton thuong trén mo than trén chudt bi DPTD
tip 2 gy ra boi STZ, m6 than chudt duoc chuén bi theo phuong phap dugc mod
ta trong nghién ctru cua Gandhi [113].

Tién hanh

Sau khi dong vat bi giét, chon ngéu nhién chudt trong mdi nhom dé lam
mo bénh hoc. Than ngay lap tic dugc bao quan trong 4% dém trung tinh
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formalin va nhung vao parafin nong chay, sau d6 dé ngudi, khién cho parafin

d6ng lai xung quanh mau than dé tao ra cac khéi md. Sau do, cac phan mé c6 do

day 5 um dugc cit bang dao microtom (Leica RM2125). Nhitng phan nay duoc
nhudm bing hematoxylin-eosin (H & E) dé quan sat mo bénh hoc. Cac phan
nhuém mau duoc gin DPx (dibutyl phthalat trong xylen) dé phan tich va chup
anh duéi kinh hién vi anh sang c6 d6 phan giai cao.

Théng s6 danh gid

Panh gia cau tric hinh thai vi thé than duoc thyc hién tai Trung tAm giai
phau bénh, bénh vién da khoa Tri Ptrc, Ha Ndi.

2.3.3. Nghién ciru tic dung irc ché enzym a- glucosidase va PTP-1B ciia hop
chit chinh phén ldp dwoc tiv cdy Xdu hé (Mimosa pudica L.) trén mo
hinh in silico

M0 hinh docking

- Chudn bi protein: ciu trac dong tinh thé cta phtc hop a-D-
glucopyranose va saccharomyces cerevisiae isomaltase dugc chirng minh la c6
d6 tuong dong cao nhit voi a-glucosidase va pht hop v6i md hinh lap ghép
duoc tai xubng tir ngan hang Dit liéu Protein Data Bank (http:// www.rcsb.org/)
v6i ID: 3A4A va luu dudi dinh dang PDB [114]. Kich thudc hop tim kiém duoc
lua chon 1a 28Ax28Ax28A, khoang cach gifta cac 6 ludi la 1A véi toa do truc

(x; y; z) = (21,284; —0,761; 18,638) [115]. Tuong tu, cdu trac enzym PTP-1B

(ID: 2QBS) chta phdi tir dong tinh thé 4-bromo-3-(carboxymethoxy)-5-[3-

(cyclohexylamin)phenyl] acid thiophen-2-carboxylic. Kich thudc hop ludi dugce

x4c dinh 12 60Ax60Ax46A véi toa do tAm (x; y; z) = (46,535; 16,643; 5,369).

Tat ca cac phan tor nudc va tinh thé dugc loai bo khoi protein bang phan mém

Discovery Studio Visualizer 4.0. Sau do, cac nguyén tir hydro s¢ dugc thém vao

protein va toi wu hoéa, gin truong lyc Kollman. Cudi cung luu dudi dinh dang

pdbqt (bing phan mém Autodock Tools 1.5.7).

- Chudn bi phéi tir: Cau tric 3D cua 2 hop chét acid protocatechuic va

acid syringic di duwoc tai xubng tr co so dit liu PubChem
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(www.pubchem.ncbi.nlm.nih.gov) & dinh dang SDF va dugc chuyén doi sang

dinh dang PDB bang phan mém Chimera. Sau d6, cac phdi tir duoc tdi wu hoa
bang phin mém Avogadro va dugc chuyén doi sang dinh dang pdbqt bang phan
mém Autodock Tools.

Panh gia mo hinh docking

Pé danh gia két qua qué trinh docking, phdi tir ddng tinh thé sau khi duoc
tach ra khéi protein s€ dugc redock lai vao vi tri hoat dong cua protein muc tiéu.
Két qua qua trinh docking dugc goi 1a dang tin cdy néu gia tri do léch binh
phuong trung binh gbc (RMSD) nho hon 1,5 A [116]. Phdi tir dong két tinh sau
khi re-dock s& dugc dung dé so sanh v&i cac phan tir hop chat, so sanh su tuong
ddng vé cau dang va kha ning tuong tic véi cac acid amin trong hc phan tng
va ning luong twong tic tinh bdi ham tinh diém (scoring function) cua
Autodock vina. Tuong tac phan tir gitta cac hop chit co ning luong lién két tot
v6i protein muyc tiéu duoc thé hién bang phan mém Discovery Studio Visualizer
2020.

Panh gia quy tic Lipinski 5

Nam 1997, Christopher Lipinski va cong su di dua ra bo quy tic 5 tiéu
chi (Rules of 5- RO5) vé du doan tinh giéng thudc cua cac hop chit, theo do
thudc dung duong udng thuong co dic tinh hoa 1y va cdu trac trong mot pham vi
gia tri nhét dinh. CAu tric héa hoc cta céc hop chit duoc tai tir co sé dir liéu
Pubchem (www.pubchem.ncbi.nlm.nih.gov). Mot duge chat duong udng thoa

mén it nhét 2 trong 5 tiéu chi sau:

- Trong lugng phan tu: MW < 500 Dalton.

-S4 lugng nhom cho lién két hydro (HBD) (S lugng cac nhém —NH va
—OH): HBD< 5 (Khong c¢6 nhiéu hon 5 nhom cho lién két hydrogen).

-S4 lugng nhom nhan lién két hydro (HBA) (Bao gom nguyén tir O va
N): HBA <10 ( Khong c6 nhiéu hon 10 nhém nhan lién két hydrogen).

- Heé s6 phan bd octanol/nuée: LogP < 5 (c6 tinh wa dau cao).

- Do khuc xa mol phai nim trong khoang 40-130 [117].

57


http://www.pubchem.ncbi.nlm.nih.gov/

Céc thong sb hoa 1y nay lién quan dén kha ning hoa tan trong nudc, tinh
thAm & rudt va bao gdm cac budc dau tién trong sinh kha dung dudng udng cua
1 thudc. Néu mot hop chat khong dap tng quy tic ROS s& ¢6 nguy co gip phai
cac van dé khi st dung dudng udng. Tuy nhién, mot chat dap tng RO5 ciing
khong thé dam bao sé& tré thanh thude, vi RO5 khong dé cap dén cac dic diém
ciu trac hoa hoc cu thé duoc tim thiy trong thudc va hop chit khong phai thude
[70].

Dy doan cac thong s6 dwoc dong hoc va dc tinh (ADMET)

Trong rat nhiéu cong cu du doan ADMET, ngoai mét sé6 phan mém nhu
CASE ULTRA, DEREK, META-PC, METEOR, PASS, GUSAR..., con c6 cac
cong cu tryc tuyén nhu ADMET]Iab, admetSAR, pkCSM, SwissADMET... duogc
str dung kha phd bién [118]. Trong nghién ctru nay, chung tdi str dung cong cu

danh gia online pkCSM (http://biosig.unimelb.edu.au/pkcsm/prediction) véi dir

liéu dau vao 1a cong thac SMILE cua cac hop chit lay tir co so dir liéu
PubChem.

M6 phéng dong lwe hoc phan tir

Pong lyc hoc phan tir giup danh gia chuyén dong vat 1y va tuong tac cua
tat ca cic nguyén tir trong phic hop protein-phdi tir voi chinh né va moi truong
xung quanh né. Chung toi st dung phin mém MOE 2015.10 dé thuc hién mo
phong dong luc hoc phan tir (MD) cua phitrc hop phdi tir-protein voi tu thé ning
luong lién két thap nhit. M6 phong dong luc MOE sir dung phuong trinh
chuyén dong Nosé-Poincaré-Andersen (NPA). Cac budc va giao thirc mic dinh
cia MD da duoc chon dé tdi uu hoa trang thai can bang hé thong 600ps va qua
trinh thi nghiém dugc thuc hién trong 500ps ¢ nhiét 36 310K. RMSD dugc tinh

nhu sau:

RMSD = [~%¥, di’

trong d6 di 1a khoang cach giita nguyén tir i & hai thoi diém khac nhau va

N 14 tong s nguyén tir ctia phirc hop protein-phdi tir [119].

58


http://biosig.unimelb.edu.au/pkcsm/prediction

2.3.4. Nghién ciru tic dung irc ché enzym a- glucosidase va PTP-1B ciia hop

chét chinh phén Igp dwoc tiv cdy Xdu ho (Mimosa pudica L.) in vitro

2.3.4.1. Phwong phdp nghién ciru kha ning e ché enzym a-glucosidase in

vitro

Hoat tinh ¢ ché enzym a-glucosidase cua hoat chét nghién ctru dugc thuc

hién theo phuong phéap cuia Moradi-Afrapoli F va cong su [120]. Cu thé nhu sau:

Chat thtr dugc hoa tan trong DMSO va pha lodng trong dung dich dém
phosphat 10 mM (pH 6.8) dé c6 nong d6 256 ug/mL, 64 pg/mL; 16
ng/mL; 4 pg/mL; 1 pg/mL; va 50 pL dugc dua vao cac giéng cua khay 96
giéng.
Thém vao mdi giéng 20 pL a- glucosidase (0,5U/mL) va 130 pL dung
dich dém phosphat 10 mM (pH 6.8), tron déu va u ¢ 37°C trong 15 pht.
Co chat p-nitrophenyl-a-D-glucopyranosid (pNPG) dugc dua tiép vao
tirng giéng thi nghiém roi u tiép & 37°C trong 60 phdit.
Pia thi nghiém chi c6 mau thtr, dung dich dém phosphat va pNPG duogc
st dung 1am mau dbi chung tring (blank). Giéng thi nghiém chi co
DMSO 10%, dung dich dém phosphat, enzym va pNPG ciing dugc st
dung lam mau doi ching. Thi nghi¢ém duogc 1ap lai 3 lan dé dam bao su
chinh xac.
Ding thi nghiém bang cach thém vao 80 pL Na,C030,2M va do mat do
quang & budc song 405 nm bang may do ELISA Plate Reader (Bio-Rad).
Kha ning tc ché enzym o- glucosidase cia miu thr dugc xac dinh theo
cong thirc sau:

% trc ché = 100% - (Amiu thid A déi chimg *100)
Trong d6: A 4éi ching = OD éi chimg = OD plank

Amiu thit = ODmiu thir = OD plank mauthu
Gia tri ICsp (ndng dd e ché 50%) s& duge xac dinh nhd vao phin mém

may tinh TableCurve2Dv4.
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2.3.4.2. Phwong phdp dinh gid tic dung irc ché enzym Protein Tyrosine
Phosphatase 1B (PTP-1B) in vitro

Panh gia tac dung tc ché enzym PTP-1B duoc tién hanh theo phuong
phap dugc md ta boi Hung va cs, co thay doi cho phu hop véi diéu kién phong
thi nghiém [121]. Co chat 1a p-nitrophenyl phosphat (pNPP) duoc st dung trong
thi nghiém. Dung dich dém gdém c6 1 mM dithiothreitol (DTT), 0.1 M NaCl, 1
mM EDTA (ethylen diamin tetraacetic acid), va 50 mM citrat (pH 6.0). Thi
nghiém duoc tién hanh bang cach thém 10 plL dung dich mau thir vao 20 pL
dung dich enzym PTP-1B (1 pug/ml), va tron déu voi 40 pL pNPP 4 mM trong
130 pL dung dich dém trong dia 96 giéng. U ¢ 37°C trong vong 30 phut, sau d6
thém 10 pL NaOH 1M dé dung phan tng. Po luong p-nitrophenol sinh ra bang
cach do do hap thu quang tai budc song 405 nm. Tt ca céc thi nghiém dugc lap
lai 3 lan. Acid ursolic dugc sir dung 1am chirg duong. Phan trim @c ché hoat d6

enzym PTP-1B (% I) dugc tinh theo cong thirc:

Trong d6: 1% : phan tram hoat tinh PTP-1B bi tic ché
A : d0 hap thu ciia mAu chimg (khong chira 10 puL dung dich thir)
A : @ hap thu ctia mau thir
A, : d0 hap thu cia miu tring
Gia tri trc ché enzym PTP-1B 1Csq cua cac mau thir duoc tinh dya vao dd
thi liéu dung Vi % tic ché.
2.3.5. Tdc dung vrc ché ciia phén doan EtOAc va hai hop chit déi véi djc tinh
glucose trén dong té bao HUVECsS
Thir nghiém HUVECs-glucotoxicity do MGO (phép thir doc tinh glucose
cia HUVECs thong qua MGO) 1a mot phuong phap duoc sir dung dé danh gia
tac dong doc hai cia methylglyoxal (MGO) 1én té bao HUVECsS trong diéu kién
glucose ting cao. Trong phép thir nay, té bao HUVECs dugc dit trong moi
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truomg c6 nong do glucose ting cao va sau do tiép xtic véi MGO. MGO 1a mét
hop chit c6 kha nang gay doc va co thé tac dong ti€u cuc lén té bao, dic biét 1a
tac dong dén viéc hoat dong cua t& bao va su séng con cua ching. Bang cach
thuc hién phép thir nay, c6 thé do ludng sy anh hudng cia MGO 1én kha ning
song va chirc ning cua té bao HUVECS, tir d6 danh gia tic dong cua ndng do
glucose ting cao va qua trinh hinh thanh san pham cudi ctia qué trinh glycation
(AGEs) di véi cac té bao nay.

Nguyén ly

Phuong phip MTT dugc dua trén nguyén tic la MTT [3- (4,5-
dimethylthiazol - 2- yl) - 2,5 - diphenyl tetrazolium bromid] tham gia phan ting
oxy hod khir véi ty thé ctia té bao va tao thanh cic formazan dang tinh thé (Hinh
2.4). Sau d6 dung mot s6 dung dich khac nhau dé pha huy mang té bao dong

thoi hoa tan céc tinh thé formazan va do do hap thu quang hoc ctia cac dung dich

nay [122].
ﬁ/éw

/—f/ﬁN s\<
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N{ ‘\ Mitochondrial Reductase Ny,
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bBr
3-(4,5-dimethylthiazol-2-y1)-2 5-diphenyltetrazolium bromide {E.Z)-5-(4,5-dimethylthiazol-2-v1)-1,3-diphenylf ormazan
{(MTT) (Formazan)

Hinh 2.4. Nguyén ly cia phwong phap MTT
Thi nghiém danh gia kha ning song sét ctia té bao voi doc tinh do MGO
(methylglyoxal) sau khi xtr Iy v&i phan doan EtOAc va hai hop chéat duoc thuc
hién tai Khoa Duogc, Pai hoc Gachon, Han Qudc.
Céch tién hanh
Thi nghi€ém duogc thuc hién dua trén nhiing thong s6 vé néng do cua AG
(aminoguanidin) va MGO ( mb ta trong cong bd ctia cua Sin Hee Park va cong

su mot sb thay d6i nho [123], cu thé nhu sau:
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+ Cac dong té bao ndi md tinh mach rén nguoi (human umbilical vein
endothelial cells, HUVECs) dugc nuoi céy trong dia 96 giéng c6 mat do 1,0x104
té bao/ giéng, voi moi trudng nudi cdy 1a EGM-2, 4% FBS (mdi trudng ting
trudng té bao ndi mo, chira 4% huyét thanh bao thai bo), u ¢ nhiét do 37 °C, 5%
CO..

+ Sau 24 gio nudi cdy, cac té bao s& dugc xur Iy trude voi AG (1mM) va
mau thir & cac nong d6 25, 50 pg/mL trong 1 gid.

+ Cac té bao tiép tuc dugc xir Iy v6i MGO (400 pM) trong 24 gio.

+ Dung dich MTT duoc bo sung véio cic giéng vdindong do 0,1mg/mL va
tiép tuc 1 trong 2 gio.

+ Loai bo moi truong va DMSO duogc thém vao cac giéng voi nong do
100 pL/giéng va do do hdp thu quang ¢ budc soéng 570nm trén thiét bi
Microplate Reader.

Cdch danh gid két qua

Tac dung bao vé té bao dugc danh gia thong qua phan trim cia té bao
song sot dugc xac dinh bang cach so do hip thu ¢ giéng thir nghiém véi 6 hap
thu ctia giéng d6i ching. Mi thir nghiém c6 d6 1ap lai 3 lan.

% té bao séng sot = (AdAc) x100

Trongdd  A:: D6 hap thu cia mau thir

A:: Do hap thu cua mau trang (chi c6 té bao trong moi
truong nudi cay)

Tac dung bao vé té bao ciia phan doan EtOAc va hai hop chat dugc so
sanh voi chit chuan duong AG (1 mM).

2.3.6. Phwong phdp dinh gid tic dung irc ché sw hinh thanh AGEs do MGO

gay ra

Thir nghiém hinh thanh Advanced Glycation End Products (AGEs) do
MGO gay ra (MGO-induced AGEs formation assay) 1a mdt phuong phap duoc
st dung dé do luong qua trinh hinh thanh Advanced Glycation End Products
(AGEs) do tac dong cua methylglyoxal (MGO). MGO, mét hop chit co kha
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nang giy doc, dugc st dung dé tac dong 1én céac protein, nhu Bovine Serum
Albumin (BSA), trong diéu kién duogc tao ra dé twong tac khong enzym hoéa giita
dudng va protein. Qua trinh nay dan dén hinh thanh AGEs, cic san phim cudi
cua qud trinh glycation. Thir nghi¢m hinh thanh AGEs do MGO gay ra s dung
dé do luong mic do hinh thanh AGEs duéi tac dong cia MGO, va thong qua
viéc xem xét sy thay ddi trong cac dic diém cua protein, ching han nhu ciu
tric, hoat tinh, va tinh chat sinh hoa. Két qua ctia phép thir nay c6 thé cung cap
thong tin vé kha ning cua mau thtr trong viéc tc ché hodc giam thiéu su hinh
thanh AGEs gay hai.

Thi nghiém danh gia tac dung (rc ché sy hinh thainh AGEs cua phan doan
cao chiét EtOAc va hai hop chat dugc thuc hién nhu sau:

Cdch tién hanh

Hoat tinh trc ché su hinh thanh AGEs dugc danh gia theo phuong phap
ctia Sin Hee Park va cong sy [123] bao gdom cac budc:

+ MGO (2 mM) duoc thém vao cac éng chira BSA (5 mg/mL) trong
dung dich dém PBS, pH 7.4 chtra 0.02% sodium azid.

+ Thém vao mdi 6ng miu thir v4i cic ndng d6 13 25 va 50 pg/mL va u
trong 7 ngay ¢ 37°C va tranh 4nh sang.

+ Su hinh thanh AGEs dugc xac dinh bang phan tich huynh quang &
budc song kich thich/phat ra 1a 370 nm/440 nm trén may Multilabel Plate

Reader.

Cdch danh gid két qua

MJi thi nghiém dugc l3p lai 3 lan. Két qua biéu thi thong qua phan trim
trc ché duogc tinh bang cong thuc:

% Uc ché = ( Ac— A/Ac X 100
Trong d6:  Ap Két qua do ctia mau thir
Ac: Két qua do ctia miu dbi chirng Am (chi chira MGO)
Kha nang trc ché ctia mau thir duoc d6i ching v&1 aminoguanidin (AG) ¢

néng do 1 mM.
63



2.3.7. Phwong phdp dinh gid tic dung ciia phin doan cao chiét EtOAc va hai
hop chét déi véi thir nghiém MGO-AGEs breaker (phd vé: MGO-AGES)

Thtr nghiém MGO-AGEs breaker (pha v MGO-AGEs) 1a mot phuong
phap duoc st dung dé danh gia kha ning cua mau thir trong viéc pha v lién két
gitta Advanced Glycation End Products (AGEs) dugc hinh thanh tur
methylglyoxal (MGO) va cac phdn tir protein. AGEs 1a cac san phim cudi cta
qué trinh glycation khong enzym hda, trong d6 cac phan tor dudong va protein
tuong tac trong dicu kién duong huyét cao. MGO, mét hop chat gay doc, thudng
13 mot tac nhan chinh gdp phan vao qua trinh hinh thanh AGEs. Viéc ngin chin
hodc pha v& lién két gitta MGO va protein co thé ¢ tac dung giam thiéu su hinh
thanh AGEs va ngin chin tic dong x4u cua chiung ddi v6i co thé. Phép thir
MGO-AGEs breaker 1a mot cach dé danh gia kha ning cua cic mau thtr trong
viéc giam thiéu hodc loai bé cac lién két MGO-AGEs da hinh thanh. Diéu nay
c6 thé thé hién kha ning e ché hoic dao nguoc tinh trang tuong tic khong
mong mudn gitta MGO va protein, tir d6 c6 thé gitp bao vé cic co quan va mo
tir tac dong tiéu cuc cua AGE:s.

Tac dung pha v& su lién két MGO-AGES ctia phan doan cao chiét EtOAc
va hai hop chit dugc thyc hién bang cach sir dung phuong phép trinitrobenzen
sulfonat acid (TNBSA) theo quy trinh duoc sira d6i mot chit so vi phuong
phap cua Sin Hee Park va cong sy [123]. Dung dich MGO-BSA (1 mg/mL)
duoc tron v&i mau thtr (25 va 50 pg/ml), AG (1.0 mM), sau d6 0 trong vong 24
h, tai 37 °C. Sau khi u xong, thém 4% NaHCO3 (pH 8.5) va 0.1% TNBSA va u
tiép 2 h tai 37 °C. Sau d6, thém 10% sodium dodecyl sulfat (SDS) va 1 N HCL
Tiép theo, kha ning pha v& lién két MGO-AGE cuia mau thtr duge do trén may
doc dia tai budc song 340 nm (Molecular Devices, San Jose, CA, USA). Thi
nghiém duoc lap lai 3 lan. Tac dung cua mau thir duge so sanh vdi chit chuin

duong AG (ImM).
2.4. Xit 1y s6 liéu
S liéu dugc xir 1y va thong ké bang phan mém SPSS 20.0
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Dbi voi cac sb liéu thude phan phdi chudn, két qua dugc biéu dién dudi
dang X £ SD (X: gia tri trung binh, SD: do léch chuén). Dung T-test dé so sanh
két qua gitra cac 16 thtr va 16 ching.

Phan tich két qua bé’mg phén mém SPSS 20.0, su khac biét gifra cac 10
duogc cho 1 ¢o ¥ nghia thdng ké khi p <0,05.
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Chuwong 3. KET QUA NGHIEN CUU

3.1. Panh gia tic dung ha dwong huyét va mét so tac dung lién quan dén
dai thao dwong ciia cao chiét 1a cAy Xdu ho trén thue nghiém.

3.1.1. Két qua ddnh gid tic dung ha glucose huyét ciia cao toan phan (MP) va
cdc cao phan doan theo phwong phdp dung nap glucose dwong uong
(OGTT) trén chugt binh thuong

3.1.1.1. Nghiém phdp dung nap glucose dwong udng véi ciia cao toan phan (MP)

va cdc cao phdn doan 1a cdy Xau ho

Két qua nghiém phap dung nap glucose duong udéng véi cao toan phan va phan

doan cua 14 cdy Xau ho duoc thé hién & bang 3.1.

Bing 3.1. Két qua thir nghiém dung nap glucose dwong udng véi cao

toan phan va cac phan doan cao chiét la cay Xau ho

Nong @9 glucose mau (mmol/L)
Lo chujt 0 phat 60 phut 120 phat
Chuing trang 7,78 £ 0,95 8,98+0,95 |9,04+0,56
Gliclazid 5mg/kg 7,77 £0,59 10,36 £ 0,93 |7,76 +0,45 **
Cao Ethanol 100mg/kg 7,54 +£2,12 1146+164 |750+1,16 **
Cao n-hexan 100mg/kg 7,50 £ 2,87 11,76 £1,23 |8,70+1,73
Cao EtOAc 100mg/kg 7,43 £ 0,97 11,21 +1,71 |6,90+0,97 **
Cao BuOH 100mg/kg 7,96 + 3,11 11,54+142 |7,70+1,64

*Ghi chu: né)ng do glucose mau duogc biéu thi duédi dang TBxSD, n=10,
*: p<0,05, **: p<0,001 khi so vi nhom ching tring tai cung thoi diém.

Nhén xét: Tir bang 3.1, ¢ thoi diém 120 phut, gliclazid, cao toan phan
ethanol va cao EtOAc cta l4 cAdy X4u hé véi lidu 100mg/kg 1am giam dang ké
noéng d6 glucose mau khi so sanh voi nhém chimg tring, tuong tng 14,51%,
17,04% va 23,67% (p<0,001). Cac phan doan n-hexan va BUOH khéng lam
thay d6i ndng d6 glucose mau dang ké sau 120 phut so v&i nhom chimg tring.
Két qua cho thiy phan doan EtOAc c6 tiém ning ha glucose mau t6t hon so véi

cac phan doan khac, nén duogc lua chon dé tién hanh céac thu nghi¢m tiép theo.
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3.1.1.2. Nghiém phdp dung nap glucose dwong uong véi phan doan EtOAc cao chiét

|4 cay Xdu ho:

O thir nghiém nay, chudt dugc chia thanh cac 16 (n=8), va tién hanh thu

nghiém OGTT véi phan doan EtOAc liéu 1an luot 12 50 mg/kg, 100 mg/kg.

Bang 3.2. Két qua thir nghiém dung nap glucose dwong udng doi véi

phan doan EtOAc ciia cao chiét 1a cAy X4u ho

Nong dd glucose mau (mmol/L)

L6 chugt
0 phat 60 phat 120 phut
Chung trang 7,84 +£0,88 10,88+ 0,88 | 9,17 £0,57
Gliclazid 5mg/kg 7,74 + 0,49 10,45+1,01 |8,40+0,68*
Cao EtOAc 50 mg/kg 8,72+ 3,01 10,67 £1,66 | 7,30 +1,34**
Cao EtOAc 100mg/kg 7,43 £ 0,97 11,20+ 1,71 |6,90+0,97**

*Ghi chl: néng do glucose mau dugc biéu thi dudi dang TB+SD, n=8, *:

p<0,05; **: p<0,001 khi so sanh v&i nhom ching tring & cing thoi diém.

Nhdn xét: Tir bang 3.2 cho thdy, tai thoi diém 120 phut sau khi tién hanh

thi nghiém OGTT, phan doan EtOAc cao chiét 14 cAdy Xau hé véi hai liéu 50

mg/kg va 100 mg/kg déu lam giam dang ké néng d6 glucose mau chudt khi so

sanh voi nhom chung trang, twong tmg 20,39% va 24,75% (p<0,001). Do d6 hai

mirc lidu 50 mg/kg va 100 mg/kg s& dugc lya chon dé tién hanh cac thir nghiém

tiép theo.
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3.1.2. Két qua ddnh gid tic dung ciia phin doan EtOAc cao chiét ld cdy Xiu
hé trén mé hinh chugt bi gy PTP tip 2 do ché dp an giau chdt béo va

streptozotocin.

3.1.2.1. Anh huwéng ciia phén doan EtOAc cao chiét ld cdy Xdu ho lén nong

do glucose mau

30.00

#
Ongay0 Ongay60
25.00 ]'
= 20.00
S
= #
2
< 15.00 I T T T
E 375
& 10.00 A I
*
13.19 1330 13.20 13.12 T
B T - +2.29 £2.29| | 979 +£2.29( | 10.02 +£2.29
- +1.39 +1.50 6.58
5.33 5.50 =091
+0.92| [+0.28 =0.
0.00
Chirng sinh ly Chirng bénh Gliclazid 5 mg/kg EtOAc 50 mg/kg EtOAc 100 mg/kg

Hinh 3.1. Anh hwéng ciia phan doan EtOAc cao chiét 14 cdy Xéu ho
1én ndng @9 glucose mau & chudt

*Ghi chl: ndng do glucose mau dugc biéu thi dudi dang TB+SD, #: khac
biét c6 ¥ nghia thong ké khi so sanh véi nhom ching sinh 1y (p<0.05), *: khac
biét c6 ¥ nghia théng ké khi so sanh véi nhém chimg bénh (p < 0,05).

Nhén xét: Tai thoi diém ban dau, chudt duge gidy BTD tip 2 do STZ c6
nong d6 glucose mau cao hon dang ké so vdi nhém ching sinh 1y, voi ti 18
147,5% (p<0,05).

Sau 60 ngay, ndng d6 glucose mau luc d6i ctia chudt & nhom bénh 1y cao
hon dang ké so véi nhom chung sinh 1y, véi ti 1€ 316,2% (p<0,05). Chudt duoc
didu tri voi gliclazid giam dang ké nong do glucose mau so v&i nhom ching
bénh ly, voi ti 1€ giam 57,2% (p<0,05).

Né)ng do glucose mau cuia nhom chuot duoc diéu tri voi phan doan EtOAc

ctia cao chiét 14 cdy Xau ho lieu 50 mg/kg/ngay va 100 mg/kg/ngdy thdp hon
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dang ké véi ti 18 1an luot 13 56,3% va 71,3% (p<0,05) so v&i nhém chirng bénh

1y.

3.1.2.2. Anh hwéng ciia phin doan EtOAc cao chiét ld cdy Xdu ho lén nong

dj lipid mau

Bang 3.3. Anh hwéng ciia phan doan EtOAC cao chiét 1a cy Xau ho Ién

nong dd lipid mau ngay thir 60

Lo chudt Cholesterol TG HDL-C LDL -C
TP (mmol/ L) | (mmol/L) (mmol/ L) (mmol/ L)
Chirng sinh ly 3,90 £ 0,26 1,21+0,30 |3,05+0,34 |1,10+0,23
Chirng bénh 4,65+0,72# |1,55+0,29 | 2,20+ 0,35# | 1,38 £ 0,87#
Gliclazid 5mg/kg 4,42 +101* |1,36+0,56* | 2,70 £0,59* | 0,96 + 0,21*
Cao EtOAc 50mg/kg | 4,63 + 0,56 153+0,39 |243+0,53*|1,33+£0,19
Cao EtOAc 100mg/kg | 4,36 +1,51* | 1,40 + 0,84* | 2,67 £ 0,29* | 0,89 + 0,15*

*Ghi chl: Cac nong do duoc biéu thi dudi dang TB+SD, n=10, #: khac
biét c6 ¥ nghia thong ké so véi ching sinh 1y (p<0,05), *: khac biét c6 ¥ nghia
théng ké so vdi chirng bénh (p< 0,05).

Nhdn xét: Két qua tir bang 3.3 cho thdy chudt dugc giy DTD tip 2 bang
STZ (chimg bénh) c6 ndng d6 cholesterol mau toan phan, triglycerid mau, LDL
—C cao hon va nong d6 HDL — C thap hon so v6i nhom chudt sinh 1y (p<0,05).

Chudt duoc diéu tri véi gliclazid cai thién déang ké cac chi s lipid mau
v6i kha nang lam giam 4,9% cholesterol toan phﬁn, 12,3% triglycerid, 30,4%
LDL —C va tang 22,7% HDL —C khi so sanh v&i nhom ching bénh 1y (p<0,05).

Phan doan EtOAc cta cao chiét 14 cAy Xau ho véi lieu 50mg/kg lam ting
dang ké ndng ¢ HDL-C khi so sanh véi nhom ching bénh 1y, véi ti 1¢ ting 1a
10,5% (p<0,05). Cac chi sb cholesterol toan phan, triglycerid mau va LDL-C
cling giam 1an luot 0,43%, 1,3% va 3,6% khi so sanh vGi nhém ching bénh ly,
tuy nhién, nhitng khac biét nay chua c6 y nghia théng ké (p>0,05).

Phan doan EtOAc cua cao chiét 1a cdy Xdu hd v6i muc lidu 100mg/kg
giam cholesterol toan phan giam 6,2%, triglycerid mau 9,7% va LDL-C 35,5%
va tang HDL-C 21,4% khi so sanh v&1 nhom ching bénh 1y (p<0,05).
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Nhu vy, két qua chi ra phan doan EtOAc cua cidy Xau ho véi licu
100mg/kg/ ngay cé tac dung lam giam ndng do cholesterol mau toan phan,
triglycerid mau, LDL —C va ting ndong d6 HDL —C trén chudt nhét tring duoc
gdy DTD tip 2 do STZ. Péi voi lidu 50 mg/kg, phian doan EtOAc c6 kha ning
cai thién chi s6 HDL —C trén chudt.
3.1.2.3. Anh hwéng ciia phin doan EtOAc ciia cao chiét ld cdy Xau hé 1én

microalbumin niéu ngay thwr 60
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Chirng sinh ly Chirng bénh Gliclazid 5 mg/kg  EtOAc 50 mg/kg  EtOAc 100 mg/kg

Hinh 3.2 Anh huéng ciia phan doan EtOAc ciia cao chiét 14 ciy Xau
hé 18n microalbumin niéu ngay thi 60

Nhdn xét: Nhom chudt duge gy DTD tip 2 do STZ (chirng bénh) cho
thiy microalbumin trong nudc tiéu cao hon so vi nhém ching sinh 1y véi ti 16
taing 1a 26,3%. Nhu vy, giy PTD tip 2 boi STZ lam ting ndng do
microalbumin trong nuéc tiéu ctia chudt thuc nghiém.

Gliclazid v6i mic liéu 5 mg/kg va phan doan EtOAc cao chiét 14 cay Xau
hé voi lidu 50 mg/kg/ngay va 100 mg/kg/ngay c6 xu hudng giam microalbumin
niéu & chudt bi gdy DTD tip 2 do STZ sau 60 ngay diéu tri khi so sanh v&i nhom
bénh ly, ti 1€ giam la 8,9%; 11,9% va 14,9%.
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Nhu vay két qua chi ra phan doan EtOAc cua cdy Xau ho véi liéu 50
mg/kg/ngay va 100 mg/kg/ngay c6 c6 xu huéng lam giam ndng do albumin niéu
trén chudt nhat trang bi gy PTD tip 2 do STZ.
3.1.2.4. Anh hwéng ciia phin doan EtOAc cao chiét ld cdy Xdu ho lén nong

dj creatinin mdu, creatinin ni¢u va hé sé thanh thdi creatinin ngay thir

60

Biang 3.4. Anh hwéng ciia phian doan EtOAC cao chiét 1a cy Xau ho Ién

nong do creatinin mau, creatinin ni¢u va hé s6 thanh thai creatinin

ngay thir 60
Lo chudt Creatinin mau Creatinin ni¢u | Hé so thanh thai
(umol/ L) (umol/ L) creatinin
(ml/phat)

Ching sinh Iy | 30:71 £2,55 827,50 + 34,80 87,25+5,70
Chirng bénh | 38,83 £4,54 # 48640 + 41704 |31,14+4,60#
Gliclazid

33,61 +3,29* 786.80 + 54.60 * 57,38 +5,20 *
5mg/kg e
Cao EtOAC

31,00+1,42* 537.80 + 46.20 * 46,90 £+ 4,20 *
50mg/kg T
Cao EtOAC

31,69+276* 601.70 + 38.80 * 53,60 + 3,80 *
100mg/kg T

*Ghi chi:; Két qua dugc trinh bay dudi dang TB£SD, n=10, #: khac biét
¢ y nghia thong ké so voi ching sinh 1y (p<0,05), *: khac biét ¢6 ¥ nghia théng
ké so v& chung bénh (p<0,05).

Nhan xet:

*Vé két qud Creatinin mau

Két qua ¢ bang 3.3 cho thiy, chudt bi giy DTD tip 2 do STZ (ching

bénh) c6 ndng d6 creatinin mau cao hon nhoém chudt sinh 1y véi ti 16 1a 26,4% (
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v6i p<0,05). Nhu vdy gdy DTD tip 2 boi STZ cho chudt lam ting ndng do
creatinin trong mau so vé1 nhom chudt sinh ly.

Gliclazid 1am giam dang ké ndng do creatinin mau & chudt bi giy DTD
tip 2 do STZ sau 60 ngay diéu tri khi so sanh v&i nhdm bénh 1y, ti 1€ thép hon la
13,4% (p<0,05).

Sau 60 ngay diéu tri v6i phan doan EtOAc cua cao chiét 14 cdy Xau hd
litu 50 mg/kg/ngay va 100mg/kg/ngay, nong do creatinin mau cta chudt da
giam dang ké so v4i nhdm chudt bénh ly, véi ti 1¢ gidam lan luot 12 20,2% va
18,4% (p<0,05).

Nhu vay, két qua chi ra phan doan EtOAc cua cao chiét 1a cdy Xau ho vai
liéu 50 mg/kg/ ngay va 100 mg/kg/ ngay cb tac dung lam giam nong do creatinin
mau trén chudt nhat tring dugc gy DTD tip 2 do STZ.

*Vé két qud creatin niéu
Két qua ¢ bang 3.3 cho thiy, chudt bi gdy DTD tip 2 do STZ (chiing bénh) c6
né)ng do creatin ni€u thép hon nhom chudt sinh 1y voi ti 1€ 1a 41,2%, (voi
p<0,05).

Gliclazid lam ting dang ké ndng do creatinin niéu ¢ chudt bi gdy DTD tip
2 do STZ sau 60 ngay diéu tri khi so sanh v&i nhém bénh ly, voiti ¢ 1a 61,8%
(p<0,05).

Sau 60 ngay diéu tri vi phan doan EtOAc cao chiét 14 cua cdy Xau ho
liéu 50 mg/kg/ngay va 100 mg/kg/ngdy, ndong dd creatinin niéu cia chudt da
tang dang ké so v&i nhom chudt bénh 1y, voi ti 1é ting lan luot 1a 10,6% va
23,7%.

Nhu vay phan doan EtOAc cua cao chiét 14 cAdy Xau ho véi lieu 50
mg/kg/ngay va 100 mg/kg/ngay co tac dung ting ndong do creatinin niéu & chudt
bi gay DTD tip 2 do STZ.
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*Vé két qud hé so thanh thdi creatinin

Két qua ¢ bang 3.3 cho thiy, chudt bi giy DTD tip 2 do STZ (ching
bénh) c6 hé sb thanh thai creatin thdp hon nhém chudt chimg sinh Iy voi ti 1é 1a
64,3%, (voi p<0,05).

Gliclazid 1am tang dang ké hé sb thanh thai creatinin & chudt bi gdy DTD
tip 2 do STZ sau 60 ngay diéu tri khi so sanh véi nhom chimg bénh 1y, ti 18 thap
hon 1a 84,3% (p<0,05).

Sau 60 ngay diéu tri voi phan doan EtOAc cao chiét 1a cdy Xau ho liéu 50
mg/kg/ngay va 100 mg/kg/ngay, hé s6 thanh thai creatinin & chudt da ting dang
ké voi ti 16 taing 1an luot 13 50,6% va 72,1% khi so sanh v6i nhom ching bénh 1y
(p<0,05).

Nhu vay phan doan EtOAc cao chiét 14 cdy Xau ho liéu 50 mg/kg/ngay va
100 mg/kg/ngay c6 tac dung ting hé sd thanh thai creatinin & chudt bi gdy PTH
tip 2 do STZ.
3.1.2.5. Anh hwéng ciia phan dogn EtOAc cao chiét ld cy Xdu hé 1én tinh

trang viém ¢ mo than chugt ngay thw 60

GO0

00
: .

nnnnn Churng b&nh Gliclazid 5 mg/kg EtOAc S0 mg/kg EtOAc 100 meglke

TNF-tt ng/me protein)

Hinh 3.3. Anh hwéng ciia phan doan EtOAc cao chiét 1a cay Xau ho
1én ndng 9 TNF —a trén mé than chudt ngay thir 60
*Ghi chi: Két qua duoc trinh bay dudi dang TB+SD, n=10, #: khac biét
c6 ¥ nghia théng k& so véi ching sinh 1y (p<0,05), *: khic biét c6 ¥ nghia
théng ké so voi chimg bénh (p<0,05).
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Nhdn xét: Két qua ¢ hinh 3.3 cho thiy, chudt bj gdy DTP tip 2 do STZ
(chung bénh) co néng do TNF—-a trén mo than chudt cao hon dang ké so véi
nhoém chudt sinh 1y véiti 1€ 1a 160,6%, (p<0,05).

Gliclazid 1am giam dang ké néng d6 TNF—o trén mé thin & chudt bi giy
DTD tip 2 do STZ sau 60 ngay diéu tri khi so sanh v&i nhom chimg bénh 1y, véi
ti 1€ 1a 35% (p<0,05).

Sau 60 ngay diéu tri v6i phan doan EtOAc cao chiét 14 cua cdy Xau hd
liu 50 mg/kg/ngay va 100 mg/kg/ngay, nong d6 TNF—a trén mé thin ¢ chudt
da giam dang ké vai ti 16 giam 1an luot 13 17,7% va 24,1% khi so sanh voi nhém
chirng bénh 1y (p<0,05).

Nhu vay phan doan EtOAc cao chiét 14 cAy X4u ho liéu 50 mg/kg/ngay va
100 mg/kg/ngay co tac dung giam nong d6 TNF—a & md thin chudt bj gdy BPTD
tip 2 do STZ.

160

140

#
*
120 *
*

100
80
60
40
20
0

Ching sinh ly Chirng bénh Gliclazid 5 mg/kg EtOAc50 mg/kg EtOAc 100 mg/kg

IL-1B ng/mg protein

Hinh 3.4. Anh hwéng ciia phan doan EtOAc cao chiét 1a cay Xau ho
1én ndng d¢ IL-1p trén md than chudt ngay thir 60
*Ghi chl: Két qua dugc trinh bay dudi dang TB+SD, n=10, #: khac biét
c6 y nghia thong ké so vai ching sinh 1y (p<0,05), *: khac biét c6 y nghia thong
ké so voi chirng bénh (p<0,05).
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Nhdn xét: Két qua ¢ hinh 3.4 cho thy, chudt bj giy DTP tip 2 do STZ
(chung bénh) co néng do IL-1B trén mo than chudt cao hon dang ké so v&i nhom
chudt sinh 1y véi ti 1€ 1a 146,7%, (v6i p<0,05).

Gliclazid lam giam dang ké ndéng do IL-1B trén mé than & chudt bi giy
DTD tip 2 do STZ sau 60 ngay diéu tri khi so sanh véi nhém ching bénh 1y, véi
ti 1€ 1a 33,4% (p<0,05).

Sau 60 ngdy diéu tri v6i phan doan EtOAc cao chiét 14 cua cay Xau ho
liéu 50 mg/kg/ngay va 100 mg/kg/ngay nong do IL-1p trén mo than & chudt d&
giam dang ké véi ti 1& giam 1an luot 1a 10,3% va 22,2% khi so sanh véi nhom
chirng bénh 1y (p<0,05).

Nhu vay phan doan EtOAc cao chiét 14 cua cay Xau ho 50 mg/kg/ngay va
100 mg/kg/ngay co tac dung giam néng do IL-1f ¢ mod than chudt bi giy BT
tip 2 do STZ.
3.1.2.6. Anh hwéng ciia phin doan EtOAc cao chiét ld cdy Xdu hé 1én qua

trinh stress oxy hoa ¢ chugt ngay thw 60

#
*
*
* I ‘

Chirng sinh ly Ching bénh  Gliclazid 5 mg/kg EtOAc 50 mg/kg EtOAc 100 mg/kg

25

MDA (umol/ mg protein)
= N
i o

=
o

0.5

0.0

Hinh 3.5. Anh hwéng ciia phan doan EtOAc cao chiét 1a cay Xau ho
I&én qué trinh peroxy hoéa lipid ngay thir 60
*Ghi chl: Két qua dugc trinh bay dudi dang TB+SD, n=10, #: khac biét
c¢6 y nghia théng ké so v&i chimg sinh 1y (p<0,05), *: khac biét c6 y nghia théng
ké so vo1 chirng bénh (p<0,05).
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Nhdn xét: Két qua ¢ hinh 3.5 cho thy, chudt bj gdy DTP tip 2 do STZ
(chtrng bénh) c6 ndong d6 MDA trén mé than cao hon dang ké so v4i nhom
chuot sinh 1y véi ti 18 1a 216,7%, (p<0,05). Gliclazid lam giam dang ké nong do
MDA trén mé than ¢ chudt bi gdy DTD tip 2 do STZ sau 60 ngay diéu tri khi so
sanh v&1 nhom chimg bénh 1y, voi ti 1€ 1a 36,8% (p<0,05). Sau 60 ngay diéu tri
v6i phan doan EtOAc cao chiét 14 cAdy Xau hd liéu 50 mg/kg/ngay va 100
mg/kg/ngay, nong d6 MDA trén mo than & chudt da giam dang ké so voi nhom
chtmg bénh 1y vai ti 1é giam 1an luot 13 15,8% va 26,3% (p<0,05).

Nhu vdy phian doan EtOAc cia cao chiét 14 cdy Xau ho liéu 50
mg/kg/ngay va 100 mg/kg/ngay cé tac dung giam nong d6 MDA trén mo than &
chuot bi gay DTD tip 2 bai STZ. Va sau 60 ngay diéu tri voi cao chiét 1a cay
X4u h6 phan doan EtOAc ndng d cac enzym chdng oxy hoa tim thay trong mo
than chudt: SOD; CAT va GPx da ting dang ké khi so sanh véi nhém chudt
bénh 1. Puoc thé hién ¢ hinh 3.6; 3.7 va 3.8.

SOD ( IU/mg protein)

Chirng sinh ly Chirng bénh Gliclazid 5 mg/kg EtOAc 50 mg/kg EtOAc 100 mg/kg

Hinh 3.6. Anh huéng ciia phan doan EtOAc cao chiét 14 cay X4u hé Ién
nong do SOD ngay thir 60
*Ghi chl: Két qua duogc trinh bay dudi dang TB+SD, n=10, #: khac biét
¢ y nghia thong ké so voi ching sinh 1y (p<0,05), *: khac biét ¢6 ¥ nghia théng
ké so vo1 chirng bénh (p<0,05).
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Nhdn xét: Két qua ¢ hinh 3.6 cho thy, chudt bj gdy DTP tip 2 do STZ
(chung bénh) co néng do SOD trén mo than thép hon dang ké so v6i nhom
chudt sinh Iy véi ti 1€ 1a 67,9% (véi p<0,05).

Gliclazid 1am ting dang ké ndong do SOD trén mé than & chudt bi giy
DTD tip 2 do STZ sau 60 ngay diéu tri khi so sanh véi nhém ching bénh 1y, véi
ti 1€ 1a 133,3% (p<0,05).

Sau 60 ngay diéu tri v6i phan doan EtOAc cao chiét 14 cua cdy Xau hd
lidu 50 mg/kg/ngay va 100 mg/kg/ngay, ndng do SOD trén mé than ¢ chudt da
cao hon dang ké so v&i nhém chirng bénh 1y voi ti 1€ lan luot 14 61,1% va 100%
(p<0,05).

Nhu vdy phian doan EtOAc cao chiét 14 cua cdy X4u ho lidu 50
mg/kg/ngay va 100 mg/kg/ngdy cb tac dung ting ndng d6 SOD trén mo than &
chudt bi gay BDTD tip 2 boi STZ.

25 -

20 - ; *
15 - “ ;

10

5

0 - . . .

Chimg sinh Iy Chirng bénh Gliclazid Smg/kg FEtOAc S0 mgkg EtOAc 100 mg/kg

CAT (IU/mg protein)

Hinh 3.7. Anh hwéng ciia phan doan EtOAc cao chiét 1a cay Xau ho
1én ndng @9 CAT ngay thir 60
*Ghi chl: Két qua dugc trinh bay dudi dang TB+SD, n=10, #: khac biét
¢ y nghia thong ké so voi chung sinh Iy (p<0,05), *: khac biét c6 y nghia thong
ké so voi chung bénh (p<0,05).
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Nhdn xét: Két qua ¢ hinh 3.7 cho thiy, chudt bj giy DTP tip 2 do STZ
(chung bénh) co néng do CAT trén mo than thép hon dang ké so v6i nhom
chudt sinh 1y vadi ti 1€ 1a 48,3%, (v6i p<0,05).

Gliclazid 1am ting dang ké nong do CAT trén mé than & chudt bi giy
DTD tip 2 do STZ sau 60 ngay diéu tri khi so sanh véi nhém ching bénh 1y, véi
ti 1€ 1a 75,7% (p<0,05).

Sau 60 ngay diéu tri v6i phan doan EtOAc cta cao chiét 14 cdy Xau hd
lidu 50 mg/kg/ngay va 100 mg/kg/ngay, ndng do CAT trén mo than & chudt di
cao hon dang ké so vGi nhom chirmg bénh 1y voi ti 1€ lan luot 1a 29,4% va
59,8% (p<0,05).

Nhu vdy phian doan EtOAc cia cao chiét 14 cdy X4u ho liéu 50
mg/kg/ngay va 100 mg/kg/ngay cé tac dung ting nong do CAT trén md than &
chudt bi gay BDTD tip 2 do STZ.

40 -

30 . .

20 - #

10 -

0- . : : .

Chning sinh Iy Chimg bénh Gliclazid 5 mg/kg EtOAc 50 mghkg EtOAc 100 mg/kg

GPx(IU/mg protein)

Hinh 3.8. Anh hwéng ciia phan doan EtOAc cao chiét 1a cay Xau ho
1én ndng d6 GPx ngay thir 60
*Ghi chl: Két qua dugc trinh bay dudi dang TB+SD, n=10, #: khac biét
¢ y nghia théng ké so véi chimg sinh 1y (p<0,05), *: khac biét c6 ¥ nghia thong
ké so voi chirng bénh (p<0,05).
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Nhdn xét: Két qua ¢ hinh 3.8 cho thy, chudt bj giy DTP tip 2 do STZ
(chting bénh) co néng do GPx trén mo than thép hon dang ké so v6i nhom chudt
sinh 1y v&iti 1€ 1a 58,3%, (voi p<0,05).

Gliclazid 1am ting dang ké néng d6 GPx trén mo than & chudt bi gay
DTD tip 2 do STZ sau 60 ngay diéu tri khi so sanh véi nhém ching bénh 1y, véi
ti 1€ 1a 64,7% (p<0,05).

Sau 60 ngdy diéu tri véi phan doan EtOAc cao chiét 14 cua cay Xau ho
liéu 50 mg/kg/ngay va 100 mg/kg/ngay, nong d6 GPx trén mo than & chudt da
cao hon dang ké so véi nhom chirmg bénh 1y voi ti 1€ lan luot 13 24,7% va
45,6% (p<0,05).

Nhu vay phan doan EtOAc cao chiét 14 cAy X4u ho liéu 50 mg/kg/ngay va
100 mg/kg/ngay co tac dung ting nong d6 GPx trén méd than & chudt bi giy
DTD tip 2 do STZ.
3.1.2.7. Anh hwéng ciia phan doan EtOAc ciia cao chiét ld cy Xdu hé 18n mo

bénh hoc thdn cia chudt ngay thir 60

Nhitng thay d6i mo hoc cta than dugc quan sat dudi kinh hién vi. Quan
sat md hoc than cua chudt ching sinh 1y bang cach nhuém hematoxylin-eosin
(HE) cho thiy d6 day va két cAu thanh mao mach ciu than binh thuong. Ngoai
ra, khong quan sat thiy hién tugng gidn né trung bi, ting t& bao trung md, thoai
héa kinh hodc xuit hién cac té bao viém.

So véi nhom d6i ching sinh 1y, cac mo than cua chudt bi bénh than do dai thdo
duong cho théy tén thuong than dang ké, bao gém thoai hoa kinh & cau than,
mang day day, thoai hoa m& ¢ dng than, suy gidm cic t& bao ndi mo va tham
nhiém té bao viém. Tuy nhién, cac nhém chudt dugc diéu tri bang phin doan
EtOAc ctia cao chiét 14 cdy X4u ho liéu 50 mg/kg/ngay va 100 mg/kg/ngay da
cai thién cac ton thuong mé bénh hoc than: cac té bao ndi mod phat trién gén binh
thudng, cac thim nhiém té bao viém it hon, cdu than giam thoai hoa kinh, dng

than it thoai hoa m& hon. Nhitng két qua trén chi ra rang phan doan cao chiét
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EtOAc ctia cao chiét 14 cdy X4u ho liéu 50 mg/kg/ngay va 100 mg/kg/ngay da

ngan ngua ton thuong than mot cach hi¢u qua va cai thién chirc nang than.

\ ) "" : > ..;. T
© - . .
- ‘- .‘l« - - “
,}‘: ‘S 91 ) 20 ‘}\-L{b‘t‘
Cdu triic thdn binh thuwong. Cau thdn, ong thdn, khodng ké binh thirong.

Hinh 3.9. Hinh anh dai dién vi thé than chudt nhém thwomg (HE x 400)

Cau thdn co vung bi thodi hoa kinh, mang day day. Cac té bao ndi mo trong cau
than gia. Ong thdn ¢ nhiéu viing thodi héa mo. To chirc ké xdm nhdp nhiéu
té bao viém.

Hinh 3.10. Hinh anh dai dién vi thé than chudt nhém chirng bénh (HEx400)
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Cau than: C6 it cau thdn thodi héa kinh. Nhiéu cau théan c6 tang sinh 1é bao
noi mo. Ong thdn cé rat it cdc hat mé. To chive ké ¢6 it té bao viém.
Hinh 3.11. Hinh anh dai dién vi thé than chudt nhém dwoc diéu tri véi

glyclazid 5 mg/kg (HEx400) ngay thir 60

Cau thdn: Rdi rdc ¢ cau thin thodi héa kinh. It té bao ndi mé trong cau than.
Ong thin: c6 ving bi thodi héa mé. To chirc ké ¢ it té bao viém.
Hinh 3.12. Hinh anh dai dién vi thé thin chudt nhém dwoc diéu tri voi

cao chiét MP- E lidu 50 mg/kg (HEx400) ngay thir 60
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Cau thdn: C6 nhiéu ving té bao ndi mé phdt trién tét. Cé cdi gan binh thirong.
Ong thin khéng thodi héa. Té chirc ké ¢é té bao viém.
Hinh 3.13. Hinh anh dai dién vi thé thin chudt nhém dwoc diéu tri véi cao

chiét MP- E licu 100 mg/kg (HEx400) ngay thir 60

3.2. Két qua danh gia co ché tic dung chdong dai thao dwong ciia cao chiét

va hai hgp chat chiét xuat tir 14 cay Xau ho in vitro va in silico.

3.2.1. Két qud in vitro thir tic dung irc ché a-glucosidase va PTP-1B ciia cdc

hop chit phén lap dwoc.

Két qua hai hop chat @c ché enzym a-glucosidase va PTP-1B dugc trinh
bay trong bang 3.5. Theo két qua bang 3.5, hai hop chét acid protocatechuic va
acid syringic c¢6 tac dung (rc ché déang ké enzym o-glucosidase enzym voi gié tri
ICso 14n luot 1a 416,17 + 9,41 uM va 490,78 = 9,28 UM, so vdi chung duong
acarbose ¢ gia tri ICsp 12 241,76 + 2,66 UM. Chat d6i ching duong acarbose
hoat dong 6n dinh trong thi nghiém. Tac dung e ché a-glucosidase cua hai hop
chat ting dan theo nong dd. Ngoai ra, acid protocatechuic va acid syringic ciing
cho thdy tac dung wc ché enzym PTP-1B dang ké vé6i gia tri ICso 1an luot 13
248,83 £ 7,66 UM va 450,31 £ 7,77 UM, so vai ching duong acid ursolic co gia
tri ICso 12 46,97 + 2,89 pM. Mot sb nghién ciru ciing sir dung acid ursolic 1am
chuan duong dé danh gia kha niang rc ché PTP-1B. Mot s cac nghién ctru trude

82



day ciing cho thiy acid ursolic c6 thé tc ché PTP-1B [124]. Gia tri nay gan
trong dong véi két qua nghién ctru ctia ching t6i. Bénh dai thao dudng 1a bénh
rdi loan chuyén hoa lién quan dén nhiéu dich tac dung. Acid protocatechuic va
acid syringic thé hién tac dung trc ché ca hai dich khéc nhau bao gobm PTP-1B
va a-glucosidase, hira hen s& tro thanh cac hop chat tiém ning trong diéu tri
bénh dai thdo duong.

Bang 3.5. Tac dung trc ché enzym a-glucosidase va PTP-1B ciia cac

hop chit phan lap dwoc

Hop chat a-Glucosidase PTP-1B
1Cs0 (UM) 1Cs0 (LM)
Acid protocatechuic 416,17 £ 9,41 248,83 + 7,66
Acid syringic 490,78 + 9,28 450,31 + 7,77
Acarbose 241,76 + 2,66 -
Acid ursolic - 46,97 + 2,89

3.2.2. Két qud in silico thir tdc dung irc ché a-glucosidase va PTP-1B ciia cdc

hop chit phén lap dwoc.
3.2.2.1. Danh gia mé hinh docking

Trude khi thyc hién docking, chung t6i tién hanh danh gia mo hinh
docking ctia cac hop chit. Phdi tir dong tinh thé cua 2 protein duoc gin lai vao
vi tri hoat dong ctia muc tiéu dé xac dinh do 1éch binh phuong trung binh géc
(RMSD) va danh gia sy tuong dong vé cdu tric bang phan mém Chimera 1.14.
Két qua thu dugc sy chong khit vé cu trac ctia phdi tir dong tinh thé cia
isomaltase va enzym PTP-1B lan luot 13 0,413 A va 0,616 A. Gia tri RMSD nho
hon 1,5 A chimg to két qua cta viéc ghép phan tir vao muc tiéu 1a dang tin cay

(Hinh 3.14).
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Hinh 3.14. Vung hoat ddng va két qua redock ciia hai muc tiéu

*Ghi chi: A) Vung hoat dong ctia isomaltase; B) Két qua redock ctia phdi
tir dong két tinh isomaltase; C) Vi tri hoat dong ctua PTP-1B; D) Két qua redock
cua phoi tir dong két tinh PTP-1B.

Lién két hydro 1a lién két chiém wu thé giira tuong tac a-D-glucopyranose
va 1somaltase vo1i cac acid amin bao gém ARG 442, ASP 69, HIS 112, ASP 215,
GLU 277, ARG 213, HIS 351, ASP 352 (Hinh 3.15). Su twong tac giita phdi tir
dong két tinh va PTP-1B duoc chi ra trong hinh 3.18B, cho thiy su tuong tac
gilta phoi tir dong két tinh va protein gin lién véi mot so loai lién két gom -
alkyl, © -6 v6i ALA217; lién két hydro thong thuong voi TYR46, ASP181,
GLN266; 7t - © véi TYR46 va mot s6 acid amin khac nhue MET258, ARG221,
LYS120.

84



PHE
A:159

ARG
Az4az2

ASP

PHE
A:l78

GLN
E HIS
2 All2

ASP
A:215

VAL
Az109

Conventional Hydrogen Bond

A:69 Q\

ARG
A:446

TYR
A:72

ASP
A52

&

/0 HIS

A351

ARG

Y A:213 el

GLU
WAL A2TT
A:216 Interactions
van der Waals
Salt Eridge
Carbon Hydrogen Bond
Pi-Donor Hydragen Bord

Attractive Charge

Conventional Hydrogen Bond

aaz0

£
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Hinh 3.15. Minh hoa 2D twong tac giira hai phéi tir dong tinh thé va

protein cua ching

*Ghi chi: A) Minh hoa 2D vé tuong tac giita alpha-D-glucopyranose va

isomaltase; B) Minh hoa 2D vé su tuong tic gilta acid 4-brom-3-

(carboxymethoxy)-5-[3-(cyclohexylamin)phenyl]

PTP-1B.

3.2.2.2. Két qua docking

thiophen-2-carboxylic  va

Acarbose 13 mot trong nhirng loai thudc phd bién nhat duoc st dung dé

diéu tri bénh dai tho duong dua trén co ché wc ché hoat dong cua enzym a-

glucosidase. Do d6, ching t6i dd st dung acarbose lam chit dbi chimg duong dé

so sanh voi 2 hop chit trong hoat dong trc ché a-glucosidase. Pbi vdi muyc tiéu

PTP-1B, acid ursolic dugc sir dung lam chét déi chimg dwong tinh [125].

Bang 3.6. Két qua docking cac hop chat

Tén hop chat Niing luwong lién két ciia Niing luwong lién két ciia
isomaltase (kcal/mol) PTP-1B (kcal/mol)
Acid protocatechuic -5,9 -5,7
Acid syringic -5,9 -5,6
Acarbose -8,3 -
Acid ursolic - -7,5

Két qua bang 3.6 cho thay ca acid protocatechuic va acid syringic déu cé

nang luong lién két voi hai protein myc ti€u cao hon so voi cac hgp chat doi
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ching duong. Xét vé enzym a-glucosidase, hai hop chéat phan 1ap duogc c6 cung
ning lugng tuong tac -5,9 kcal/mol, cao hon ning luong lién két cua acarbose (-
8,3 kcal/mol). Trong khi acid protocatechuic va acid syringic lién két v6i enzym
PTP-1B vé6i cac gia tri ning luong lién két 1an luot 1a -5,7 kcal/mol, -5,6

kcal/mol. Gié trj nay ciing cao hon ning luong lién két cua acid ursolic (-7,5

kcal/mol).
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[:] Conventional Hydrogen Bond \ Pi-Alkyl I Unfavorable Donor-Donor Pi-Alkyl

Hinh 3.16. Minh hoa 2D twong tac giira hai hop chit va muc tiéu

*Ghi chd: A) Tuong tac gilta acid protocatechuic va isomaltase;

B)

Tuong tac gitta acid syringic va isomaltase; C) Tuong tac gilra acid

protocatechuic va PTP-1B; D) Tuong tac gitra acid syringic va PTP-1B.
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Vi protein isomaltase, acid protocatechuic twong tic véi mot s acid
amin tai vi tri hoat dong thé hién qua lién két hydro voi cac acid amin: ARG
442, m-anion voi ASP 352 (Hinh 3.16). Bén canh do, acid syringic tao lién két
hydro véi acid amin GLN 197, ARG 315; w-alkyl voi TYR 158, PHE 303, HIS
280.

Véi protein PTP-1B, acid protocatechuic tao lién két vai mot sé acid amin
trong vi tri hoat dong thong qua céc lién két hydro voi GLY 277, ALA 189 va n-
alkyl voi LEU 192 (Hinh 3.16). Ngoai ra, acid syringic la da ching minh sy
tuong tac voi lién két hydro véi cac acid amin ASN 193, n-alkyl véi LEU 192,
ALA 189 va mot s6 acid amin khac nhu GLY 277, PHE 196.
3.2.2.3. Pdnh gid khd néng giong thuoc theo quy tic Lipinski

Bing 3.7. Két qua phén tich quy tic Lipinski 5 ciia 2 hop chat

phan | SO nhém | S0 nhém P
i cholién | nhén lién . .
. tur £ LA LogP | khic X2 | Tinh gidng

Tén hop chat Z ket ket y

khoi mol thuoc

(MW) hydrogen | hydrogen

(HBD) (HBA) (MR)

Acid 154 3 4 0,7960 | 36,73 Co
protocatechuic

Két qua bang 3.7 cho thiy ca hai hop chét déu c6 dic tinh gidng thude khi
thoa man nhiéu hon 2 trong 5 tiéu chi ciia quy tac Lipinski 5. Sau d6, ching t6i
tiép tuc tién hanh phan tich cac dac tinh dugc dong hoc va ddc tinh ctia cac hop
chat nay thong qua cac qua trinh hap thu, phan bd, chuyén hoa, thai trir va doc
tinh.
3.2.2.4. Phén tich cdc théng sé dwoc dpng hoc (ADMET) ciia hai hop chit

Pé phan tich dic tinh hoa 1y ctia cac hop chit, ching toi da sir dung cong
cu truc tuyén pkCSM dé du doan cac thong s6 dugc dong hoc va doc tinh
(ADMET). Pay 14 co s& dé ching minh kha ning thanh céng ctia mot thude.
Céc dy doan ADMET dugc trinh bay trong bang 3.8.
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Bang 3.8. Két qua du doaAn ADMET

Théng s protocat:((::;liic acid syringic
Hap thu
Do tan trong nude (log mol/L) -2,069 -2,223
tTr;r;t; E_hél(;ncrl’rl]lil’)lg Caco-2 (log Papp 0,490 0,495
Hap thu & rudt (ngudi) (%) 71,174 73,076
Phén bb
;l;lcl); Lt;ckl;) phan bo VDss (nguoi) 11,208 1,443
;l;g;hB él;ﬁm hang rao mau ndo 0,683 0191
Chuyén hoa
Co chat CYP2D6 Khéng Khéng
Co chat CYP3A4 Khéng Khong
Uc ché CYP2D6 Khéng Khong
Uc ché CYP3A4 Khéng Khong
Thai trir
D6 thanh thai toan phan

0,551 0,646
(log mL/min/kg)
Poc tinh
Poc tinh AMES Khéng Khong
Doc tinh gan Khéng Khoéng
Kich tng da Khéng Khéng

Vé qua trinh hap thu, tinh thAm ctia dong té bao ung thu biéu mé tuyén-2
& rudt két (Caco-2) ¢ nguoi va kha ning hap thu & rudt ngudi (HIA) 13 nhiing
tiéu chudn quan trong dé xac dinh toan bd sinh kha dung cta thudc [126, 127].
Céc hop chat dugc cho 1a hap thu kém hodc hap thu vira hoic hip thu tét néu
HIA cta chung 1an lugt & trong khoang 0 dén 20%, 20% dén 70%, va 70% dén
100%. Tinh thdm ctia mang Caco-2 (log Papp trong 10 cm/s) c6 gia tri cao hon
0,9 duoc cho 1a co tinh thim tot. Bang 3.6 cho thiy ca acid protocatechuic va

aicd syringic déu c6 kha ning thim mot phin qua mang té bao Caco-2, tuong
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g vai gi tri 0,49 va 0,495 (log Papp trong 10 cm/s). Ca hai hop chat ciing cho
thdy sy hdp thu t6t qua rudt nguoi voi ty 18 hap thu lan luot 1a 71,174% va
73,076%. Mit khac, trong qua trinh phan b, gia tri log Papp 16n hon 0,3 duogc
cho 14 duoc hip thu tét qua hang rao mau ndo va nhé hon -1 duoc coi 1a khdng
vuot qua hang rao mau ndo. Két qua cho thiy ca hai hop chat déu co it tinh thAm
qua hang rio mau ndo. V& chuyén hoa, hé thong cytochrom P450 1a hé thong
enzym quan trong trong chuyén héa thudc & gan, véi 2 CYP quan trong la
CYP3A4 va CYP2D6. Do d6, ca hai hop chat déu khong phai 1a co chat va
khong @c ché hai enzym quan trong nay nén c6 thé khong dugc chuyén hoa &
gan. Cac dy doan vé doc tinh cho thay rang tat ca cac hop chat déu khong c6 kha
ning gy ddc cho gan, khong c6 doc tinh AMES va khong gy man cam cho da.
3.2.3. Két qud dpng lwe hoc phén tiv

Pé nghién ctru tinh 6n dinh vé tu thé lap ghép cua hai hop chat, ching toi
da thyc hién moé phong déng luc hoc phan tir ctia cac phitc hop enzym va phdi

tr. Két qua duoc trinh bay hinh 3.17; 3.18; 3.19 wva 3.20.
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Hinh 3.17. RMSD cua phirc hgp isomaltase- acid protocatechuic (A) phirc

hgp PTP-1B- acid protocatechuic (B) trong 600ps mo phong dong lwec hoc
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Hinh 3.18. Nang lwong tw do cta phirc hop

isomaltase- acid protocatechuic

(A) phirc hop PTP-1B- acid protocatechuic (B) trong 600ps mé phong

dong luc hoc phan ti
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Hinh 3.19. RMSD cua phirc hgp isomaltase- acid syringic (A) phirc hgp
PTP-1B- acid syringic (B) trong 600ps mé phong dong lwc hoc phan tir
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Hinh 3.20. Nang lwgng tu do cta phirc hop isomaltase- acid syringic (A)
phirc hop PTP-1B- acid syringic (B) trong 600ps m6 phéng dong lwc hoc
phan tir

Dua trén hinh 3.17; 3.18; 3.19 va 3.20, két qua dong hoc phn tir cua tat

ca cac phirc chit cho thiy mé hinh 6n dinh véi ning lugng tu do dat dén trang
thai cn bang sau khoang 100 ps. Tuy nhién, c6 mot dao dong nho gitra 100-300
ps ddi véi phitc hop PTP-1B- acid syringic. Ngoai ra, két qua dd chi ra rang
nang lugng tu do cua phirc hgp PTP-1B- acid protocatechuic ¢6 xu hudng am
hon ¢ khoang 400-600 ps. Nhin chung, nang lugng tu do cua phirc hop acid

protocatechuic-protein 6n dinh hon so véi phic hop acid syringic-protein. Céc
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gia tri RMSD thu dugc cua tat ca céac phuc chat déu nho va tuong ddi 6n dinh,
cho thdy hau nhu khong c6 sy khac biét dang ké vé vi tri nguyén tir ctia phirc
hop sau 600ps md phong dong luc hoc phan tir. Tuy nhién, can phai nghién ciru
tinh 6n dinh cta phtrc hop enzym-phdi tir trong mot khoang thoi gian dai hon.
3.2.4. Két qua dinh gid tic dung bdo vé ciia phdn doan EtOAc va hai hop
chét doi véi dpc tinh methylglyoxal (MGO)

Thir nghiém HUVECs-glucotoxicity do MGO (phép thir doc tinh glucose
ctia HUVECs thong qua MGO) 13 mot phuong phap duoc sir dung dé danh gia
tac dong doc hai cia methylglyoxal (MGO) 1én té bao HUVECs trong diéu kién
noéng do glucose ting cao. Trong phép thir ndy, té bao HUVECs duoc dit trong
moi truong co ndng do glucose ting cao va sau dé tiép xtc véi MGO. MGO 1a
mot hop chit c6 kha nang gay ddc va co thé tac dong ti€u cuc Ién té bao, dic
biét 1a tdc dong dén viéc hoat dong cua té bao va su séng cOn cua chung. Bé“mg
cach thyc hién phép thir nay, c6 thé do luong su anh hudng ciia MGO 1én kha
ning séng va chirc ning cua té bao HUVECs, tir d6 danh gia tac dong cia
glucose ting cao va qué trinh hinh thanh san phim cudi cta qué trinh glycation
(AGEs) d6i véi cac t€ bao nay.

Dé nghién ctru tic dung bao vé cua phian doan EtOAc va hai hop chét acid
syringic va acid protocatechuic déi v6i nhiém doc glucose do MGO gay ra, thi
nghiém MTT d4 duoc thuc hién dé danh gia vé két qua vé kha niang sdng cua té
bao. Nhu dugc hién thi trong hinh 3.21, cac té bao HUVEC thé hién bi trc ché
dang ké vé kha ning song cua té bao sau khi xt Iy MGO (400 puM). Trong khi
do, su tc ché tac dung gay doc té bao ciia MGO di duoc quan sat théy trong cac
té bao khi duoc diéu tri trudc bang phan doan EtOAc va hai hop chat acid
syringic va acid protocatechuic thong qua ty 1& ting s6 luong té bao song sot.
Tuy nhién, tic dung wc ché ciia phan doan EtOAc va hai hop chat chat acid
syringic va acid protocatechuic thip hon so voi nhém dbi chimg dwong dugc

diéu tri bang AG v6i lidu lugng 1mM.
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Hinh 3.21. Ty 1¢ song so6t ciia té bao HUVECS sau khi dwoc diéu tri véi
phéan doan EtOAc va hai hop chat va aminoguanidin trong hai truong hop
c6 va khdong co MGO

Ghi chu: (C) Déi chimg sinh 1y; (MPE 25) Phan doan EtOAc (25 pg/mL);
(MPE 50) Phan doan EtOAc (50 pg/mL); (AP 25) Hop chit acid protocatechuic
(25 ug/mL); (AP 50) Hop chét acid protocatechuic (50 pg/mL); (AS 25) Hop
chat acid syringic (25 pg/mL); (AS 50) Hop chat acid syringic (50 pg/mL);
(P) Aminoguanidin (ImM); (N) MGO (400uM); Két qua ty 1é phan trim sbng
sot clia té bao duoc trinh bay dudi dang trung binh £ SD ctia ba thi nghiém doc
lap . (** p <.001 so v6i nhom C, "“p <.001 so voi nhom N).

Tdc dung irc ché ciia phin doan EtOAc va hai hop chit déi véi sw hinh
thanh AGEs

Thir nghi€ém hinh thanh AGEs do MGO gay ra (MGO-induced AGEs
formation assay) 1a mot phuong phap duoc sir dung dé do luong qua trinh hinh
thanh Advanced Glycation End Products (AGEs) do tdc dong ctia methylglyoxal
(MGO). MGO, mét hop chét c6 kha ning giy doc, dugc sir dung dé tac dong 1én
cac protein, nhu Bovine Serum Albumin (BSA), trong diéu kién duoc tao ra dé

tuong tac khong enzym hoa gitta duong va protein. Qua trinh nay dan dén hinh
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thanh AGEs, cac san phim cubi ctiia qua trinh glycation. Thir nghiém hinh thanh
AGEs do MGO gay ra sir dung dé do luong mirc d6 hinh thanh AGEs dudi tac
dong cia MGO, va thong qua viéc xem xét sy thay ddi trong cac dic diém cia
protein, chang han nhu cu tric, hoat tinh, va tinh chét sinh héa. Két qua cua
phép thir ndy c6 thé cung cip thong tin vé kha ning cta mau thir trong viéc tic
ché hodc giam thiéu su hinh thanh AGEs gay hai.

Chung toi gia thiét rang phan doan EtOAc va hai hop chét chat acid
syringic va acid protocatechuic c6 kha niang wc ché hinh thanh AGE va tha
nghiém gia thiét nay bang cach thyuc hién phép thir hinh thanh AGE. BSA duoc
it v6i MGO trong su ¢6 mat hodc khong c6 phan doan EtOAc va hai hop chat
chat acid syringic va acid protocatechuic va aminoguanidin (AG) 1a chung
duong. Nhu trinh bay trong hinh 3.22, sy hinh thanh AGEs do MGO da giam
dang ké do tac dung ctia phan doan EtOAc va hai hop chit mau thu theo céch
phu thudc vao néng d6. Hop chét acid syringic thé hién tic dung (¢ ché hinh

thanh AGEs tuong duong voi chung duong AG.
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Hinh 3.22. Kha niing t&c ché hinh thanh AGEs do MGO gay ra sau khi diéu

tri bang cta cac mau thir
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Ghi cha: (C) control; (N) MGO (2 mM); (MPE 25) Phan doan EtOAc (25
ug/mL); (MPE 50) Phan doan EtOAc (50 pg/mL); (AP 25) Hop chit acid
protocatechuic (25 pg/mL); (AP 50) Hop chit acid protocatechuic (50 pg/mL);
(AS 25) Hop chat acid syringic (25 pg/mL); (AS 50) Hop chat acid syringic
(50 pg/mL); (P) Aminoguanidin (1 mM). Gid tri dugc trinh bay dudi dang trung
binh + SD cta ba thtr nghiém doc 1ap. (7 p < 0,001 so v4i nhém N chi c6 MGO
va *# p < 0,001 so vi nhom chirng sinh 1y C).

Két qua tic dung cia phan doan EtOAc va hai hop chit déi voi thiv
nghiém MGO-AGEs breaker (phd vé MGO-AGES)

Thir nghiém MGO-AGEs breaker (pha v MGO-AGEs) 1a mét phuong
phap duogc sir dung dé dénh gia kha ning cta mau thir trong viéc pha v lién két
gitta Advanced Glycation End Products (AGEs) dugc hinh thanh tu
methylglyoxal (MGO) va cac phan tir protein. AGEs 1a cac san pham cudi ciia
qua trinh glycation khdng enzym hoa, trong d6 cac phan tir duong va protein
tuong tac trong diéu kién dudng huyét cao. MGO, mét hop chit giy doc, thuong
13 mot tac nhan chinh gép phin vao qua trinh hinh thanh AGEs. Viéc ngin chin
hodc phéa v& lién két gitta MGO va protein c6 thé c¢6 tac dung giam thiéu sy hinh
thanh AGEs va ngin chin tac dong x4u ciia ching d6i v&i co thé. Phép thir
MGO-AGEs breaker 1a mot cach dé danh gia kha ning ctia cac mau thu trong
viéc giam thiéu hodc loai bé cac lién két MGO-AGEs da hinh thanh. Diéu nay
c6 thé thé hién kha ning wc ché hoic dao nguoc tinh trang twong tac khong
mong mudn gitta MGO va protein, tir d6 ¢ thé gitip bao vé cac co quan va mod
tur tac dong tiéu cuc cua AGE:s.

Trong bénh dai thao duong va cac bién chimg, sy ly giai cia AGEs c6 vai
trd quan trong trong qua trinh diéu tri. Phép tht TNBSA duogc st dung dé kiém
tra kha ning pha v lién két ctia phan doan EtOAc va hai hop chat acid syringic
va acid protocatechuic ddi véi cac AGEs da hinh thanh thong qua viéc do ludng
lugng glycation con lai. Mau thir hodc chiung duong duoc tron voi AG dung
dich MGO-BSA (1 mg/mL) va u trong 24 gid. Sy giam dang ké ctia amine tu
do da dugc quan sat sau qua trinh 1 MGO va BSA (Hinh 3.23). Tuy nhién, viéc
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didu tri v6i phan doan EtOAc va hai hop chit acid syringic va acid
protocatechuic ¢ liéu 25 va 50 pg/mL da dan dén su gia ting ty 1é amine ty do
va khoi phuc lai mirc amine cia MGO-BSA sau 24 gio, gay ra sy pha v& cla cac
AGESs. Ngoai ra, hop chét acid syringic ¢ nong d6 50 pg/mL da giy ra hiéu ung

pha v& manh gin tuong dudng ddi véi AGE so véi dbi ching duong AG.
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Hinh 3.23. Kha niing pha v& AGEs ciia cac miu thir dwec nghién ctru thong
qua 50 lwgng amin tw do sinh ra sau phan wng MGO-BSA

Ghi chd: (N) MGO-BSA (1 mg/ml); (MPE 25) Phan doan EtOAc (25
ng/mL); (MPE 50) Phan doan EtOAc (50 pg/mL); (AP 25) Hop chit acid
protocatechuic (25 pg/mL); (AP 50) Hop chét acid protocatechuic (50 pg/mL);
(AS 25) Hop chat acid syringic (25 pg/mL); (AS 50) Hop chat acid syringic
(50 pg/mL); (P) Aminoguanidin (1mM). Gia tri dugc trinh bay dudi dang trung
binh £+ SD cua ba thir nghiém doc 1ap. (7 p < 0,001 so v&i nhém N va “p < 0,05

so v61 nhom N).
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Chuwong 4. BAN LUAN

Nghién ctru cua IDF du doan s6 ngudi mic bénh DT tip 2 s& ting 1én
1,31 ty nguoi vao nam 2050. Bénh BDTD c6 thé s& 1a ganh nang bénh tat toan
cau, va khong qudc gia nao thoat khoi dai dich nay. Cac nghién ctru méi day cho
thdy ty 18 dai thdo dudong ¢ Viét Nam 1a 7,3%. Tan sudt mic bénh dai thao
duong dang gia ting rat nhanh ¢ nudc ta noi riéng va trén thé giéi noéi chung.
Muc do gia ting ndy vuot ra khoi dy doan cua cac to chirc y té. Trong do6
khoang 60% bénh nhan chua duoc chan doan. So sanh gitta s6 liéu thong ké cua
nam 2002 va nam 2012 thi ty 1é¢ mic dai thio duong & Viét Nam ting téi 211%.
Theo két qua diéu tra qudc gia yéu t nguy co bénh khong ldy nhiém tai Viét
Nam nam 2015 (STEPS 2015): Ty 1¢ mac bénh dai thdo duong & ngudi trudong
thanh tir 18-69 tudi 14 4,1%. Tuy nhién, chi c6 28,9% ngudi mic bénh dai thio
duong dugc quan 1y, c¢6 nghia 1a hau hét ngudi mac cin bénh nay (hon 70%)
khong dugc diéu tri. Theo udce tinh, Viét Nam cé khoang 57.200 tir vong/ 1 nam
lién quan téi dai thao duong hodc 1.100 tir vong do dai thio dudng/1 tuan.

Tang glucose mau man tinh trong thoi gian dai & bénh nhan DTD tip 2
gdy nén nhing r6i loan chuyén hoa carbohydrat, protein, lipid, giy ton thuong &
nhiéu co quan khac nhau, dac biét ¢ tim va mach mau, than, mét, than kinh va
ring. Pic biét 1a bién chimg suy than. Chi phi thudc va diéu tri cho ngudi bi
DTD va nhit 13 nguoi bi DT ¢6 bién ching ting cao- trung binh ting gip 2
lan/ngudi bénh so véi diéu tri bénh nhan dai thao duong thong thuong vi cac chi
phi vuot troi tur viéce nam vién dai ngay, chi phi thube tang, chi phi cép cuu tang.
Phan 16n ngin sach cho diéu tri dai thiao dudng hién duge dung dé diéu tri cac
bién chung lién quan. Dac biét chi phi ngoai y té ciing tao ra ganh ning khong
hé nho cho xa hoi (giam ning suat lao dong do bién ching va tir vong sém; chi
phi dn ubng, di lai, thuc phim bd sung, ngudi cham soc...). Vi vay, viéc nghién
ctru va tim ra nhitng thudc, duoc liéu co tic dung diéu tri va ngin ngira cac bién
chtng ¢ bénh nhan DTD tip 2 ddc biét rat quan trong va cd ¥ nghia thyc tién.

Cay X4u hé 1a mot duoc liéu moc hoang & nhiéu vung cua nudc ta va da
dugc ching minh so bd 13 c6 kha ning 1am giam dudng huyét, va c6 tac dung
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trong diéu trj bénh déi thao dudng. Tuy nhién, co ché tac dung trong diéu tri
bénh dai thao dudng va thanh phan héa hoc cia cdy Xau ho chua dugc lam sang
t6. Do d6, nghién ciru nay da danh gia tac dung ha duong huyét va mot s tac
dung lién quan dén dai thio duong cta cao chiét 14 cay Xau ho trén thuc nghiém
va nghién ctru so bd co ché tac dung chéng dai thdo dudng cua cao chiét va hai

hop chat chiét xuat tir 1a cay Xau ho in vitro va in silico.

4.1. Vé tac dung ha dwong huyét va mot s6 tic dung lién quan dén dai thao

dwong ciia cao chiét 1 cAy Xau ho trén thue nghiém:

4.1.1. Vé ddnh gid tic dung ha glucose huyét ciia cao chiét toan phin va cdc
phén dogn ciia cao chiét |4 cdy Xau hé theo phwong phdp dung nap
glucose dwong uéng (OGTT)

Nhim tim ra phan doan c6 tac dung t6t nhat trén dudng huyét chudt va
tién to1 phan 14p cac hoat chat c6 tac dung trén duogc liéu 14 cay Xau hé, ching
t6i str dung phuwong phap dung nap glucose dudng uéng (OGTT) dé danh gia tac
dung ha glucose huyét cta cac phan doan cao chiét, bao gdbm cao chiét toan phan
ethanol: n- hexan, ethyl acetat, butanol. Dung mdi ethanol 80° duoc lya chon dé
chiét xuét thu duoc cao chiét con toan phan MP dung cho céc thi nghiém. Dung
moi ndy c6 kha ning hda tan chon loc cic hop chit héa hoc c6 trong 14 cay Xau
hé nhu: cac phenol, cac flavonoid, tanin... 1a cic hop chat co tiém ning trong
viéc thé hién tac dung ha glucose huyét, ngin ngira cac bién chimg ctia bénh
DTD, dic biét 1a bién chirng nguy hiém nhu: bénh than DTD. Tu cao chiét téng
MP dung cic dung méi c6 do phan cuc cao hon dé tach chiét chon loc cac hoat
chat c6 trong 14 cay Xau ho dé duoc cac phan doan cao chiét voi dung méi
Butanol la MP- B; dung mdi n-Hexan la MP-H; dung méi EtOAc la MP- E, cao
chiét tong va cic cao phan doan dugc dung trong cac thi nghiém in vitro dé
khéng dinh tac dung cta duogc li¢u.

Vé dong vat thi nghiém: Dong vat duoc st dung trong nghién ctru 13 chudt
nhat trang chung Swiss, gidng duc, truong thanh, khoe manh, khdi lugng 20 + 2

g do Vién vé sinh dich t& trung wong cip. Chudt duoc nudi on dinh 7 ngay
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trude khi tién hanh nghién ciru béng thic dn chuan do Vién vé sinh dich té trung
uong cép, uéng nude theo nhu cdu. Luan 4n d3 lya chon chudt nhit do dé thue
hién céc thao tac k¥ thuat hon, dong thoi phi hop véi céc thiét ké thi nghiém sén
c¢6 tai B6 moén Duge 1y- Pai hoc Y Dugc Pai hoc Qubc gia va phu hop véi
nguyén tic dao dirc trong str dung dong vat thi nghiém.

Ve viéc lira chon thir nghiém OGTT

Nhom nghién ctru lya chon thir nghiém OGTT dé tién hanh danh gia tac
dung ha duong huyét cta cac phan doan cao chiét 1a cdy Xau ho. OGTT 1a mot
trong nhiing xét nghiém quan trong dé chan doan DTD. Nhiéu nghién ciru trudc
day da st dung thir nghiém OGTT dé x4c dinh tic dung cua cac mau thir trén
duong huyét cua chudt [128], [129], [130], [131]. Pay la phuong phép duoc st
dung dé phat hién nhitng sy rdi loan trong qua trinh chuyén hoéa glucose, c6 thé
lién quan dén dai thao dudng hoic hoi chimg chuyén hoa. Do d6 nhom nghién
ctru da lya chon thir nghiém OGTT dé so sanh tac dung ha duong huyét trén cac
phan doan cao chiét cia 14 cy X4u ho.

Vé viéc lua chon liéu thir nghiém

Céac nghién ctu trude ddy da chimg minh cao chiét ethanol cia cay Xau
hé & cac lidu 50 mg/kg, 100 mg/kg va 150 mg/kg co tac dung ha duong huyét
trén chudt bi gy DTD tip 2 bdi STZ [132]. Trong nghién ciru sang loc so bd
truée day ctia nhom nghién cru ching t6i cho thay trong cac muc liéu cao toan
phan MP st dung cac mirc liéu tir 50 mg/kg, 100 mg/kg, 150 mg/kg, 300 mg/kg
va 500 mg/kg dé tim kiém muc 1iéu cho tic dung ha dudng huyét, thi mic lidu
100 mg/kg thé hién tac dung tt hon so vdi cac mirc lidu khac. Do d6, & nghién
ctru nay, chang toi tién hanh thr nghiém OGTT lan thir nhat nhom nghién ciru
chon liéu 100 mg/kg dé tién hanh dénh gia cho cao ethanol va cac phan doan. O
thir nghiém OGTT lan thtr nhat nhom nghién ctru chon lidu 100 mg/kg dé tién
hanh danh gia cho cao ethanol va cac phan doan. Sau khi da chon ra phan doan
c6 thc dung t6t nhat trén glucose mau chudt, nhom tién hanh thtr nghiém OGTT
lan hai véi phan doan tot nhat d6 véi 100 mg/kg va mot lidu thap hon 1a 50
mg/kg.
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Vé két qua thir nghiém OGTT

Trong thir nghiém nay, nhém nghién ctru str dung liéu 100 mg/kg cho cao
toan phan va cac phan doan cua cao chiét 14 cAy Xau hd cho thir nghiém OGTT
trén chudt. Glucose huyét ciia chudt duoc lay tai cac thoi diém 0, 60 va 120
phut. Két qua cho thdy cao ethanol toan phan va phan doan EtOAc ctia cao chiét
l4 cay Xau ho c6 tac dung ha glucose mau tbt sau 120 phut khi so sanh v6i nhém
ching trang, v6i ti 1& giam twong tng 17,04% va 23,67% (p<0,001); trong khi
d6, & cac phan doan con lai thi sy thay doi dudng huyét sau 120 phat 13 khong
dang ké khi so v&i nhom chimg.

Nghién ctru ctia Rita Maneju Sunday va cong su (2019) vé tac dung cia
dich chiét ethanol va céc phan doan cua hat cay Xau héd di cho théy, phan doan
ethyl acetat 1am giam dudng huyét luc doi trén chudt bi giy BTD tip 2 do STZ
t6t hon khi so sanh vdi cao ethanol toan phan va cac phan doan khac [133]. Mot
nghién ctru vé tong ham luong cac hop chat phenol va flavonoid trong 14 ciy
X4u h6 da duoc tién hanh. Két qua thu duoc cho thiy, phan doan ethylacetat c6
ham luong phenolic va flavonoid cao hon so véi cac chiét xuat khac [134]. T
két qua ctia nhom nghién ctru va nhirg két qua cua céc tac gia trude day, chung
t61 quyét dinh lya chon phin doan EtOAc dé tién hanh tiép nhiing thi nghiém
tiép theo.

Trong thir nghiém OGTT lan thir hai, nhém nghién ctru tién hanh xac dinh
cac muc litu phan doan EtOAc cua cao chiét 14 cdy Xau ho co tac dung ha
glucose huyét trén chudt thi nghiém. Hai murc liéu duoc lya chon 14 50 mg/kg va
100 mg/kg. Sau 120 phut thi nghiém, duong huyét & ca hai nhém chudt dugc
ubng cao phan doan EtOAc 50 mg/kg va 100mg/kg déu da giam dang ké lan
luot 20,39% va 24,75% so voi nhom ching trang (p< 0,001). Nhu vay, phin
doan EtOAc cua cao chiét 1a cdy Xau ho véi lieu 50 mg/kg va 100 mg/kg c6 tac
dung t6t trén duong huyét ctia chudt thi nghiém.

Tir két qua cta thar nghiém OGTT trén chudt, nhdm nghién ciru di quyét

dinh Iya chon hai mc liéu 50 mg/kg va 100 mg/kg cta phan doan EtOAc cua
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cao chiét 14 cAy Xau ho dé tién hanh thir nghiém tiép theo duoc tién hanh trén
md hinh chudt bi gdy TP tip 2 do STZ va ché d6 an giau béo.
4.1.2. Vé két qua tic dung va co ché tac dung ciia phin dogn EtOAc trén mé

hinh gday bénh DTD tip 2 trén chugt

bdi thdo duong duoc dinh nghia 1a bénh rdi loan chuyén hoa, co dic diém
tang glucose huyét man tinh do khiém khuyét vé tiét insulin, vé tic dong cua
insulin, hoac ca hai [6].

Vé lwa Chon thuoc chitng dirong

Thudc chimg duong dugc lya chon thudéc nhém sulfonylurea, 1a nhom
thudc kich thich té bao p dao tuy tiét insulin. Co ché tac dung cua thube 1a gan
vao receptor SUR trén mang té bao B, 1am dong kénh K*ate ddn dén khir cuc
mang té bao, dong Ca?* di vao kich thich tiét insulin [6], 38, [135]. Sulfonylurea
noi chung 1a mot thudc tiéu chudn trong dicu tri PTP tip 2 & ngudi. Nhicu
nghién ctru dugc thuc hién trude day trén chudt bi gdy DTD tip 2 do STZ da st
dung thudc nhom sulfonylurea nhu mot thude ching duong dé so sanh [136],
[137, 138], [128]. Trén co sé sy tuong tu vé co ché tac dung va nhiing nghién
cuu tuong tu trude day, nhém nghién citu chon nhém sulfonylurea lam ching
duong cho thi nghiém danh gia tic dung ha dudng huyét cua phian doan EtOAc
ctia cay X4u ho trén md hinh chudt bi gdy TP tip 2 do STZ.

Gliclazid 1a mot sulfonylurea thé hé 2, c6 tac dung ha dudong huyét gip
100 14an so véi cac sulfonylurea thé hé 1 [139]. Cac nghién ctru ciing da chi ra
khong c6 su khac biét gilra tac dung ha glucose mau ¢ bénh nhan DTD tip 2 cua
gliclazid va cac thudc sulfonylurea khac nhu glibenclamid [140], ngoai ra,
gliclazid ciing vuot trdi hon glipirid va chlorpropamid trong viéc kiém soat
HbAlc [141]. Véi gia thanh ré va sin ¢, nhom nghién ciru di lya chon glicalzid
(Diamicron MR 60mg) 1am thudc chimg duong trong nghién ciru nay. Vé lidu
dung chang toi stir dung glyclazid 5 mg/kg thé trong chuot cling tuong déng voi
mot sb cong bo trudce day. Cu thé, tac gia Muhammad Abdurrazak va cong su sur

dung liéu 5 mg/kg thé trong chudt nhat [142] va trén chudt cdng, mot tic gia
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khéc la Abdelkader N F cong sw va sir dung liéu 10 mg/kg thé trong [143]. Tuy
nhién, ciling c6 mot sd nghién ctru sir dung glyclazid & mirc lidu cao hon.

Trong nghién ctru nay ching t6i lra chon mé hinh dinh dudng giau chat
béo két hop voi tiém streptozotocin lidu 50 mg/kg dé giy DT tip 2 & chudt.
Trén thyc nghiém, két qua ctia nhom nghién ctiu cho thiy, sau 60 ngay thi
nghiém, ndng d6 glucose mau, TC, TG va LDL-C mau déu ting dang ké so véi
nhom ching sinh 1y. Tir két qua dinh lugng glucose mau cho thiy, sau 60 ngay
diéu tri, phan doan EtOAC cao chiét 14 cay Xau ho véi lidu 50 mg/kg/ngay va
100 mg/kg/ngay c6 tac dung lam giam nong do glucose mau so voi nhom chudt
khong dugc diéu tri. Két qua nghién ciru cta ching toi twong dong véi két qua
nghién ctru ctia cac tac gia khac. Trong cac nghién ctru trude ddy, cic cao chiét
v6i cac dung moi khic nhau cta cdy Xau ho ciing cho tac dung tét trén glucose
mau ctia chudt thuc nghiém. Piyapong Ypparat va cong su (2017) da két luan
rang cao chiét ethanol ctia cAdy X4u hd voi lidu 500 mg/kg 1am giam dang ké
duong huyét sau 8 tudn diéu tri trén chudt bj TP tip 2. Nghién ciru trén ciing
cho ring co ché gay ha dudng huyét cta cao chiét ethanol ctia cdy Xau hé la do
cac thanh phan trong cao chiét nhu kaempferol va stigmasterol va flavonoid véi
hoat tinh chdng oxy hoa cao giup tai tao t& bao B ddo tuy, do d6 kich thich bai
tiét insulin [128]. Nghién ctru ciia T Amalraj va cong sy (2002) tién hanh danh
gia tic dung cua cao chiét ethanol cta 14 cdy Xau ho trén thuc nghiém, két qua
cho thay rang, voi liéu 250 mg/kg, cao chiét ethanol cua 14 cay Xau ho cho tac
dung ha glucose mau dang ké [144]. Mot nghién ctru khac cia tac gia Deepa
Rajendiran (2017) ciing cho két qua twong tu vé&i liéu 300 mg/kg cao chiét
ethanol 14 cta cay Xau ho. Trong nghién ctru ndy, tac gia ciing chi ra rang, viéc
diéu trji bang cao chiét ethanol cua 14 cay Xau hé cho chudt bi TP tip 2 1am gia
tang dang ké cac enzym duong phan nhu hexokinase, phosphofructokinase va
pyruvat kinase va giam hoat dong cua cac enzym tan tao duong nhu glucose-6-
phosphatase va fructose 1, 6-bisphosphat, nho d6 lam giam ndng d6 glucose
huyét [145]. Nghién ctru ctia Viswanathan R va cong su (2013) cho két qua 1a

cao chiét methanol ctia cdy Xau ho véi lidu 100mg/kg va 200mg/kg c6 kha ning
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lam giam dudng huyét trén mo hinh chudt bi gdy DTD tip 2 gay ra boi alloxan.
Nguyén Thi Huyén va cong sy (2019) di tién hanh nghién ctru danh gia tac dung
ctia cao chiét nuéc 14 cdy Xau hd. Nghién ciru nay da cho thiy voi lidu 150
mg/kg va 300 mg/kg, cao chiét nude cdy Xau hd c6 kha ning 1am giam glucose
dang ké glucose mau & chudt bi gdy DTD tip 2 do STZ [146]. Nghién ctru cua
Rita Maneju Sunday va cong su (2019) vé tac dung cta dich chiét ethanol va cac
phan doan cia hat cdy Xau ho da cho thdy, phan doan ethylacetat 1am giam
duong huyét lac doi trén chudt bi gdy DTD tip 2 do STZ t6t hon khi so sanh véi
cao ethanol toan phan va cac phan doan khac. Tac dung lam ting bai tiét insulin
va o — amilase ciling duoc chi ra trong nghién ctru va duoc két luan 13 co ché lam
giam nong do glycose mau trén chudt bi DTD tip 2 [133].

Lién quan dén két qua lipid mau:

Insulin lién quan dén qua trinh chuyén héa lipid bang cach diéu chinh
hoat dong ctia lipoprtein lipase (LPL) & cac mirc do bao gdm biéu hién gen, tong
hop va bai tiét protein, va LPL bi giam trong tinh trang khang insulin & nhing
ngudi mic bénh BTD tip 2 tir d6 din dén ting nong do LDL - C, TG va giam
HDL-C [147], [148]. Ty 1é r6i loan lipid mau rat phd bién ¢ bénh nhan DTD tip
2 [149] va nhitng rdi loan nay c6 kha ning thic diy tinh trang xo vita dong
mach & cac bénh nhan nay [150]. R4i loan lipid mau 13 mét yéu t6 nguy co quan
trong trong viéc thic ddy nguy co tim mach ¢ bénh nhan BTP [151]. Do 4o,
viéc khao sat tdc dung cua cac thudc diéu tri PTD tip 2 trén cai thién né)ng do
lipid mau 1a can thiét. Trong nghién ciru nay, glyclazid dugc sir dung 1am ching
duong. Két qua vé glyclzid ctia ching t6i c6 sy twong déng véi mot sd cong bd
trude day. Cu thé, két qua cua nhom nghién ctiru H. Lu va cong sy ciing cho thiy
glyclazid co6 tac dung ha cholestrerol toan phan va triglycerid [152]. Ngoai ra,
Luo-sheng Wan va cong su ciing cho thiy glyclazid lam giam nong d6 TG, TC,
LDL va ting ndong ¢6 HDL trén chudt nhit bi gay dai thao duong bang tiém STZ
va ché d6 an gidu chit béo [153]. Jamel El Ghoul va cong su ciing cho thiy
glyclazid 1am giam ndng d6 TG, TC, LDL, VLDL va ting nong do HDL trén
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chudt nhét bi gay dai thio duong bang tiém STZ va ché d6 dn gidu chét béo so
v6i nhom chimg bénh ¢6 ¥ nghia thong ké [154].

Két qua cua luan an nay di cho thiy, sau 60 ngay diéu tri, phan doan
EtOAc cua cao chiét 14 cAdy Xau ho voi lidu 50 mg/kg/ngdy c6 kha ning ting
HDL-C khi so sanh v&i nhém bénh 1Iy. O mirc liéu cao hon 100 mg/kg/ngay,
ngoai 1am ting HDL-C, phan doan EtOAc cao chiét 14 cAy X4u hd con co kha
nang giam CT, TG va LDL-C khi so sanh v&i nhém bénh 1y. Két qua ctia nhém
nghién ctru phu hop vdi cac nghién ctru trude day. Trong nghién ciru Piyapong
Ypparat va cong su (2017), ndong d6 glucose mau trén mod hinh chudt giy PTH
tip 2 béi STZ duoge cai hién dang ké: ting HDL-C va giam TC, TG va LDL-C
khi diéu tri bang cao chiét ethanol ctia cdy Xau ho liéu 500 mg/kg [128]. Nam
2017, Antony P.J d3 tién hanh nghién ctru tic dung clia myoinositol phan 1ap tir
dich chiét methanol ctia cdy Xau ho trén mé hinh chudt TP tip 2 nhd ché do an
gidu chit béo va STZ va giy rdi loan lipid mau béi Trion WR -1339. Két qua
cho thay vai lidu 25 mg/kg va 50 mg/kg, myoinositol c6 kha ning lam giam
déang ké TC, TG, LDL-C va ting HDL-C [155].

Vé két qud lién quan dén cac chi s6 chirc ndng than, bao gom
microalbumin niéu, creatinin mau, creatinin niéu, hé s6 thanh thdi creatinin

Bénh than man BDTD dugc phan loai thanh cac giai doan dua trén gia tri
albumin duoc bai tiét qua nudc tiéu. Microalbumin niéu du doan sy phat trién
cua bénh than do dai thao duong ¢ bénh nhan BTD, dic biét 1o rang hon & bénh
DTD tip 2 [156]. Microalbumin niéu ciing 1a mot yéu té nguy co dang ké gy tir
vong tim mach & bénh PTD tip 2 [157]. N6 khong chi 1a ddu hiéu ban dau cua
bénh than dai thao dudong ma con la cua mot loat cac bién ching BTD khac va
can duoc xir 1y som bang cach kiém soat chat ché tinh trang ting duong huyét
va ting huyét ap ctia bénh nhan dé gitp ngin ngira cac bién chung trong twong
lai. Mot s6 nghién ctru khac ciing két luan rang, c6 mbi lién hé giira viéc kiém
soat duong huyét va albumin niéu vi luong [158, 159]. Creatinin 1a san pham
phan hily ctia creatin phosphat trong co, va thudng duoc co thé san xuat voi toe
d6 kha 6n dinh tuy thudc vao khdi luong co [160], duoc loc qua cau than, khong
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tai hip thu & 6ng than va duoc thai ra nudc tiéu. DO thanh thai creatinin (CrCl)
14 thé tich huyét twong duoc thanh thai creatinin trén mot don vi thoi gian. Xét
nghiém CrCl dugc dung dé theo ddi sy tién trién cta bénh than [161].

Két qua cho thiy, sau 60 ngay, chudt bi giy DTD tip 2 c6 ndng do
microalbumin ni¢u cao hon chuét sinh 1y. Sau khi duoc diéu tri béng phan doan
EtOAc cua cao chiét 1a cdy X4u ho véi liéu 50 mg/kg/ngay va 100 mg/kg/ngay,
né)ng dd microalbumin ni¢u giam dang ké so v&i nhém chudt bénh 1y. Nhu vay,
c6 thé thay, phan doan EtOAc cao chiét l4 cAy Xau hd khong nhitng chi co tac
dung t6t trén dudng huyét ma con c6 kha ning giam microalbumin niéu trén mé
hinh chudt bi TP tip 2 do STZ. Do d6, c¢6 thé gop phan vao cai thién bién
chtng than do PTP tip 2 trén chudt ciing nhu cho thiy rang chudt dang dugc
kiém soat duong huyét tot. Sau 60 ngay, chudt bi giy PTP tip 2 do STZ ¢
noéng do creatinin mau cao hon nhoém chudt sinh 1y voi ti 18 13 26,4% ( véi
p<0,05). Tuy nhién, nhom chudt dugc diéu trj voi phan doan EtOAc voi liéu 50
mg/kg/ngay va 100 mg/kg/ngay, ndng do creatinin mau da giam dang ké véi ti 16
lan luot 14 20,2% va 18,4% (p<0,05). Nguoc lai, diéu tri béng phan doan EtOAc
cua cay Xau hd, néng do creatinin niéu va hé sb thanh thai creatinin da tang Ién
dang ké khi so sanh voi nhém chudt bénh 1y. Cu thé, voi lidu 50mg/kg /ngay,
noéng do creatinin niéu va hé sb thanh thai creatinin di ting 1an luot 10,6% va
50,6% so véi nhom chudt khong duge diéu tri (p<0,05). O liéu gap d6i 1a 100
mg/kg/ngay, ti 1€ tang cac gia tri trén la 23,7 va 72,1% (p<0,05). Sau khi chuot
duoc diéu tri voi phan doan EtOAc ctia cao chiét 14 cdy Xau ho, cac chi sb nudc
tiéu chudt da duoc cai thién dang ké so v6i nhom chimg bénh 1y. Diéu nay c¢o
thé két luan rang phan doan EtOAc cua cao chiét 14 cAy Xau hd co tiém ning
trong viéc cai thi¢n chuc ning than trén md hinh chudt bi gy BTD tip 2 do
STZ. Tuy nhién, trong thiét ké nghién ctru, chiing t6i str dung 16ng tu thiét ké dé
c6 thé hing luong nudc tiéu cia chudt dé danh gia cac chi sé lién quan dén
creatinin niéu, microalbumin niéu, do d6 s& c6 mot sd sai s6 nhit dinh anh
huong dén viéc thu thap luong nudc ticu, phan, luong thirc an tiéu thu. Pay

cling la mot trong nhitng han ché cua nghién cru nay.
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Vé két qua lién quan dén chong viém va cdc cytokin viém

Céc cytokin gdy viém duoc san xudt boi cac té bao khac nhau va duoc bai
tiét vao vong tuan hoan [162]. Cac cytokin viém nhu TNF-a va IL-6 ¢ thé thay
d6i d6 nhay insulin bang cach kich hoat cac budc quan trong khac nhau trong
con duong truyén tin hiéu insulin. Nhiing cytokin nay kich thich su phosphoryl
hoa serin ton du thay vi tyrosin trong chit nén thu thé insulin-1 (IRS1), do d6
ngan chan sy kich hoat tin hiéu insulin [163]. Tang cac d4u hiéu viém nhu
protein C phan tmg, IL-1, IL-6, vd TNF-o...co lién quan dén sy phat trién cua
bénh than, bénh vong mac va bénh tim mach & bénh nhan dai thao duong [164].
Cac cytokin viém ciling dugc cho 1a anh huéng dén cic chirc ning ciu thin
thong qua sy thay ddi tinh thim thanh mach, co ché gian mach va co mach, chit
nén ngoai bao va sy gia tang ctia trung md, ndi mo, va té bao co tron mach mau,
cling nhu cam Gng gdy doc té bao, qua trinh apoptosis, va hoai tir trong co ché
bénh sinh va su tién trién cua bénh thin man do TP [165]. Do d6 tién hanh
dinh luong cytokin viém & than c6 thé cho thdy chirc ning than cta chudt. Trong
nghién ctru ndy chung t6i tién hanh dinh lugng TNF-a va IL-1p.

Pé danh gia tinh trang viém trén mo hinh chuot bi PTD tip 2 bdi STZ,
nhom nghién ctru d3 tién hanh danh gia ndng do cta hai cytokin viém 13 TNF-a
va IL-1p. Két qua thu dugc sau 60 ngay diéu tri bang phan doan EtOAc cdy Xau
hé cho thiy nong do TNF-o. va ndng d6 IL-1p d3 duoc cai thién khi diéu tri &
hai muc lidu 50 mg/kg/ngay va 100 mg/kg/ngay khi so sanh véi nhém chudt
bénh Iy. Trong dan gian, cdy Xau ho dugc st dung nhu mot duoc liéu dé diéu tri
nhiéu bénh 1y khac nhau trong d6 tac dung chéng viém [166]. Nhiéu nghién ctru
trén thé gidi cling chi ra rang trong dich chiét cdy Xau hé c6 thanh phan c6 tac
dung chong viém. Nam 2012, Vikram va cong su di tién hanh mot nghién ciru
danh gia tac dung chong viém cua dich chiét ethanol cua 14 cay Xau ho. Két qua
ctia nghién ctru cho thiy voi liéu 250 mg/kg va 500 mg/kg, dich chiét ethanol
ctia 14 cdy Xau h6 cho két qua chéng viém twong duong voi indomethacin [167].
Céc thanh phan héa hoc chiu trach nhiém cho tac dung chéng viém cua ciy Xau
hé da duogc tim ra. Patel N.K va cong sy (2014) d tiép tuc nghién ctru cta ho va
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phan 1ap 14 hop chit tir dich chiét ethyl acetat ctia cdy X4u ho trén qua trinh san
XUt cdc chat trung gian gdy viém nhu NO, TNF-a va IL1-B da chi ra rang cac
hop chat L-mimosin, crocetin, crocin, acid jasmonic, ethyl gallat, acidgallic,
acid caffeic tir dich chiét ethyl acetat dong vai tro quan trong trong tac dung
chéng viém cua cdy X4u hé trén ca in vitro va in vivo thong qua viéc giam céc
chat trung gian gy viém tir lipopolysaccharid [168]. Mot hoat chit khac 1a 2'-
hydroxy flavanon duoc phan lap tir cAy X4u ho va cac dan chit ciia nd cé tac
dung trc ché nong do TNF-a va IL1- trén chudt thuc nghiém [169].

Ve két qua lién quan dén tac dong |1€n qua trinh stress oxy hoa:

Stress oxy hoa than dugc xem 13 mot trong nhitng yéu to gop phan vao sy
phat trién cua bénh than DTP [170]. Su gia ting nong d6 glucose mau thuc day
stress oxy hoa trong cac md thong qua viéc ting cac goc ROS thong qua chudi
truyén dién tir ty thé. Sau qua trinh chuyén hoa, sy oxy héa cac acid béo khdng
bdo hoa tao ra cic san pham cudi cling cta qué trinh peroxyd hoa acid 1a: 4-
hydroxy-nonenal (HNE), 4-oxy-2-nonenal (ONE) va malonyldialdehyd (MDA).
O chudt bi BTD, ¢6 su gia tang dang ké cua cac chi sb stress oxy hoa ¢ than
[171]. Cung v6i su gia ting tao ROS, sy suy giam viéc hinh thanh cic chat
chéng oxy hoa ndi sinh, cu thé 1a superoxyd dismutase (SOD), giam glutathion
(GSH) va acid ascorbic, va giam kha ning chéng oxy hoa cua acid uric va
vitamin E, cling nhu gidam hoat ding cua glutathion peroxydase (GPx) va
catalase (CAT) da dugc ghi nhan trong PTD [172]. Cac marker sinh hoc cua
qua trinh stress oxy hoa c6 thé ké t6i: MDA (duoc st dung dé do mirc do peroxy
hoa lipid), vitamin, glutathion (glutathion peroxydase va Glutathion reductase),
CAT, SOD... [107].

Theo két qua ctia nhom nghién ctru, sau 60 ngay diéu tri bang phan doan
EtOAC cao chiét 1a ciia cdy Xau ho lidu 50 mg/kg/ngay va 100 mg/kg/ngay,
nong do peroxy hoéa lipid & chudt di giam dang ké so vdi nhém chudt bénh 1y,
nong do SOD ndng d6 CAT va GPx di ting dang ké khi so sanh v6i nhom chudt
bénh 1. Nghién ctru cua Ganesh Patro va cong su (2016) da cho két qua dich
chiét ethyl acetat ctia cy Xau ho voi lidu 200mg/kg va 400mg/kg 1am ting dang
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ké néng do cac chit chdng oxy hoa SOD, CAT va GPx, dong thoi lidu 400
mg/kg 1am giam dang ké peroxy hoa lipid trén mé ndo chudt thuc nghiém [134].
Nghién ctru cua Jagdeep Kaur va cong su (2016) ciing cho két qua 1a dich chiét
ethanol ctia 14 cdy Xau hé 1iéu 400 mg/kg co tac dung giam peroxy hoa lipid khi
giam nmol MDA/mg protein trén chudt bi giy viém tuy do L-arginin sau 14
ngdy diéu tri khi so v&i nhém d6i chimg [173]. Nghién ctru ctia Wahjuni S va
cong su (2021) cho thay liéu 50 mg/kg va 100mg/kg cta dich chiét ethanol cua
|4 cay Xau ho c6 kha ning lam giam MDA trén chudt bi DTD tip 2 do STZ
[132]. Nhu vay theo két qua thu dugc, phan doan EtOAc cua cdy Xau ho véi
liéu 50 mg/kg/ngay va 100 mg/kg/ngay c6 kha ning cai thién tinh trang stress
oxy héa & chudt bi gdy PTD tip 2 boi STZ va ché d6 an giau béo.

Vé két qud lién quan dén gidi phau mé bénh hoc than:

Pé quan sat nhitng thay doi trén cu tric vi thé than dudi tic dong clia cao
chiét phan doan EtOAc Cay Xau ho, giai phdu mo6 bénh hoc thin duogc tién
hanh. Trong nghién ctru cua ching t61, ti€u ban vi thé ctia md than & chudt bi
DTD tip 2 c6 nhiéu ton thuong than nhu: ciu thin bi thoai héa kinh, mang day
day, it té bao ndi mo; thodi hoa md & 6ng than va viém & cac té bao to chirc k&
xam nhap. Cac tiéu ban vi thé than cta nhom diéu tri bang gliclazid va phan
doan EtOAc ctia 14 cAy X4u ho déu cho két qua twong t nhung muc d6 nhe hon.
Nghién ctru ctia Antony P J va cong su (2017) di tién hanh danh gia mirc do ton
thuong vi thé than trén chudt bj gy DTD tip 2 do STZ khi dugc diéu tri bang
myinositol duoc chiét xuat tir dich chiét ethanol cua cay Xau ho. Két qua nghién
ctru d4 chi ra rang, chudt bi gy DTD tip 2 ¢6 kich thudc cau than giam cling véi
su mo rong té bao mesangial va teo dng. Piéu tri bang myoinositol cho thiy cai
thién kich thudc cau than va cac ciu trac mach mau [155]. Nhu vy, két qua cua
nhom nghién ctru phu hop vdi cac nghién ciru truée diy. Piéu ndy cho thiy,
phan doan EtOAc cia cao chiét 14 cdy Xau ho véi lieu 50 mg/kg/ngay va 100
mg/kg/ngay c6 kha ning cai thién ton thuong than & chudt bi gdy DTD tip 2 do

STZ va ché d6 an giau béo.
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4.2. V& co ché tac dung chong dai thao dwdng ciia cao chiét va hai hop chat
chiét xuit tir 14 cAy X4au hd in vitro va in silico
4.2.1. Vé co ché tic dung irc ché hai enzym a-glucosidase va PTP-1B ciia hai

hop chit acid protocatechuic va acid syringic

Trong nghién ciru ndy, chung t6i danh gia hai hop chat acid syringic va
acid protocatechuic tir phan doan EtOAc cua cao chiét 14 cdy Xau ho vé kha
ning ha glucose huyét trén mo hinh in vitro va in vivo. Két qua thir nghiém in
vitro va trén md hinh in silico cho thay ca hai hop chat déu c6 hoat tinh trc ché
a-glucosidase va PTP-1B. Ca hai hop chat c6 thé dugc coi 1a hop chat day hia
hen tro thanh thudc ngin ngira diéu trj dai thio dudng tip 2. Nghién ctru cua
chung t6i phu hop véi cac nghién ctru trude day. Protein tyrosin phosphatase 1B
(PTP-1B) la mot phosphatase khong xuyén mang, thudc ho enzym PTP va duogc
biéu hién cao trong ciac mo dich cia insulin nhu gan, co va m& [174]. PTP-1B
xuc tac qua trinh khtr phospho ctia thu thé insulin duogc kich hoat va do dé diéu
chinh giam tin hiéu insulin, ngoai ra, n6 cling lam giam tin hiéu leptin va gop
phan gdy béo phi va rdi loan chuyén hoa [175]. Do d6, ttc ché PTP-1B 1a mot
phuong phap day hira hen dé diéu tri bénh dai thao duong loai 2 va ngin ngira
béo phi [176]. Ngoai ra, a-glucosidase nim trong mang té bao rudt, tham gia vao
budc cudi cing cta qué trinh tiéu hoa carbohydrat. Do d6, cac chat (¢ ché o-
glucosidase s& 1am giam hip thu glucose tir dudng tiéu hoa vao mau [177]. Cac
chat trc ché o-glucosidase di duoc str dung lam thudc trong 1am sang dé diéu tri
bénh dai thao duong loai 2 nhu acarbose, miglitol, voglibose [178].

Yeon Sil Lee va cong su di phan lap dugc acid protocatechuic tir nAm
Thuong hoang ( Phellinus linteus) va cho thay rang né c6 hoat tinh trc ché manh
PTP-1B véi gia tri ICso 1a 52,9 £ 3,6 uM [179]. Paulina Ormazabal da chi ra
rang acid protocatechuic c6 thé lam giam hoat dong PTP-1B trong md md ndi
tang & d6i tugng béo phi va do d6 ngin ngira tinh trang khang insulin va giam
viém [180]. Adefegha va cong su cho thdy acid protocatechuic co tic dung

chdng oxy héa va hd tro diéu tri dai thdo duong. Két qua ctia nhom tac gia nay
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cho thiy acid protocatechuic ¢ thé tc ché manh a-glucosidase va a-amylase véi
gid tri ICsp 1an luot 14 1,76 pg/mL va 1,12 pg/mL [181]. Tac dung nay co thé 1a
do nhém hydroxyl trén cdu trac ctia acid protocatechuic. Tuong tw, Abdulwali
Ablat va cong su dd ching minh rang acid protocatechuic c6 thé e ché enzym
a-glucosidase voi gia tri ICsg la 368,74 + 0,13 uM [182]. Tac gia Mai va cong su
ciing béo co acid protocatechuic c6 hoat tinh ¢ ché manh enzym a-glucosidase
v6i gia tri ICso 14 45,32 + 0,18 uM trong nghién ctru sang loc hoat tinh wrc ché
enzym a-glucosidase cua cdy thudc Viét Nam [183].

Céac nghién ciru trude ddy ciing béo cdo rang acid syringic tc ché enzym
a-glucosidase [184-186]. Két qua nghién ctru ndy ciing cho thay acid syringic trc
ché enzym o-glucosidase in vitro. Két qua nghién ctru cta ching tbi ciing phu
hop véi cac véi bao cao truée do6. Ganiyu Oboh di cho thiy cao chiét giau cac
hop chit phenolic ctia 14 va qua cdy Bo (Persea americana), trong d6 acid
syringic 13 hop chat chinh, rc ché manh a-glucosidase [187]. Young | K di chi
ra rang acid protocatechuic va acid syringic ciing thé hién hoat tinh @c ché a-
glucosidase dang ké [188]. Ngoai ra, Jun H C di ching minh rang acid syringic
c6 thé 1am giam mirc d6 biéu hién PTP-1B trong hoat hoa tiéu ciu bang
epinephrine két hop vai collagen in vivo va sau d6 lam giam sy hinh thanh cuc
mau dong va thuyén tic huyét khdi cap tinh [189]. Tuy nhién, Mi Hee Woo da
phan lap dugc acid syringic tir ré cay DAy riang ngua (Kadsura coccinea) va cho
thdy no c6 hoat tinh ttrc ché PTP-1B véi ICsotrén 100 uM [190].

Nghién ctru trén mé hinh in silico da cho thiy rang chung cé hoat tinh tc
ché manh a-glucosidase va PTP-1B, l1a c4c enzym muc tiéu lién quan dén bénh
dai thao duong. Acid protocatechuic cho thiy kha ning giéng thudc diéu tri
DTD cao hon acid syringic. Ngoai ra, phuong phap docking phan tir da duy doan
céc tuong tac co thé xay ra trong cac vi tri hoat dong ciia a-glucosidase va PTP-
1B cua hai hop chét. Quy tic 5 tiéu chi cta Lipinski cho thdy ca 2 hop chat déu
co dac tinh giéng thuéc. Du doan ADMET va két qua mo phong dong luc hoc
phan tir cho biét acid protocatechuic va acid syringic c¢6 kha ning tré thanh
thudc v6i 6n dinh tuong di.
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4.2.2. Vé tic dung va co ché tic dung bdo vé té bao khi nong dé dwong huyét
ting cao ciia phan doan EtOAc va hai hop chit theo co ché giim tdc
dung doc tinh cua MGO

Tinh trang ting duong huyét man tinh trong dai thio duong giy ra nhitng
doc tinh nghiém trong trén té bao, kich hoat su chét theo chu trinh cta té bao va
la nguyén nhan din dén nhirng bién ching nguy hiém cta cin bénh nay. Kiéu
hinh biét hoa cta té bao B dugc duy tri nho sy kich thich sinh 1y 6n dinh cua
glucose, va doc tinh véi glucose (glucotoxicity) dugc dinh nghia 1a tac dong doc
hai 1én kiéu hinh cta té bao B khi tiép xuc kéo dai hodc lién tuc v6i nong do
glucose cao trong cac nghién cilru in vitro cling nhu in vivo. Muc ting duong
huyét & bénh dai thdo dudng tip 2 din dén nhiém doc dudong[191]. Théng qua
phuong phap MTT, viéc st dung phan doan EtOAc va hai hop chit acid syringic
va acid protocatechuic & cac nong do khac nhau cho thdy nhirng hiéu qua dang
ké trong cai thién tinh trang giy doc cho té bao cia MGO, tic nhan chinh xuét
hién ¢ cac qua trinh san sinh AGEs khi glucose tang trong mot thoi gian dai.

Diéu nay ciing phu hop véi cac nghién ctru trude day cho thay cao chiét
MP c6 tac dung diéu tri bénh dai thio dudng trén cac mo hinh giy bénh dai thao
duong tip 2 do alloxan hoic streptozotocin, cao chiét MP 1am giam mutc dudng
huyét, insulin va lipoprotein huyét twong [192-195]. Tién trinh san xuét va tich
liiy AGEs duoc quan sat thiy trong qua trinh 140 hoa ciing nhu bénh dai thao
duong véi toc do nhanh. Cac nghién ctru cho thay su tuong tac gita AGEs va
thu thé AGEs (RAGE) dong mot vai trd quan trong trong su phat trién ciia cac
bién ching mach mau & bénh dai thio dudng do qua trinh tao stress oxy hoa
trong cac loai té bao khac nhau lién quan dén kich thich viém mach mau, huyét
khédi va kich hoat tiéu cau. Ngoai ra, AGEs ¢6 thé chiu trach nhiém dén su 6n
dinh fibrin va két tap tiéu cau, dan dén khuynh hudng hinh thanh huyét khéi va
do d6 thuc déy bénh vOng mac ¢ bénh dai thao duong. Hon nira, su tich tu
AGEs nhu pentosidin, malonyldialdehyd, lysin va carboxymethyl lysin (CML)
trong mang day cau than day 1én, chat nén trung mé mé rong va tén thuong
dang nét ctia bénh tién trién din dén tac dung dang cha ¥ cua AGEs d6i voi
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bénh than dai thao duong [196]. Két qua nghién ciru & ludn 4n ndy cho thiy,
viéc diéu tri bé‘mg phan doan cao chiét EtOAc va hai hop chit d3 tc ché sy hinh
thanh cling nhu thé hién kha ning pha vd AGE-MGO. Glycation gy ra boi
MGO dan dén giam cac amin tu do, nhung phin doan cao chiét EtOAc va hai
hop chét c6 thé phd vd AGEs va do d6, 1am su gia ting dang ké cua cic amin tu
do [197]. Tac dung vuot trdi cua phan doan cao chiét EtOAc va hai hop chit ddi
v6i muc tiéu AGEs gop phan gidi thich co ché phan tir cua dic tinh chong dai
thio duong cua loai thuc vat ndy. Trong nghién ctru sang loc cac hop chét tu
nhién cua cay X4u hé, chung to6i nhan théy c6 nhiéu hoat chét ty nhién flavonoid
nhu acid ferulic acid, apigenin, catechin, caffeic acid, naringenin, va quercetin.
Céc hop chat ndy c6 thé 1a cac hoat chat mang lai tic dung chong doc glucose va
hinh thanh va tich liiy AGE cta cdy Xau ho[198]. Catechin, apigenin va
quercetin xuat hién trong cao chiét cdy Xau ho déu duoc ching minh 13 c6 kha
ning bat giit cac MGO dé tao thanh phirc hop vdi MGO. Acid ferulic, mot dan
xudt cta acid cinnamic, ndi tiéng v6i tac dung chéng viém va kha ning hoat
dong nhu chat tc ché AGEs. Acid ferulic lam giam AGEs va lam giam ham
luong protein carbonyl, cau trac p amyloid (amyloid cross B-structure,) va
fructosamin. Do d6, acid ferulic duoc coi 1d mot tic nhin hiéu qua chdng lai
stress oxy hoa va glycation protein lién quan dén viéc ngin ngira cac bénh 1y qua
trung gian AGEs trong cac bién chiing dai thdo duong [199, 200]. Nguoi ta phat
hién ra rang apigenin c6 kha ning @c ché hinh thanh AGEs bang cach bay truc
tiép MGO va tao ra phuc hop apigenin-MGO. Apigenin tc ché sy hinh thanh
cac loai gdc oxy hoa phan tng va day lui su biéu hién cta cac phan tir bam dinh
va cac cytokin tién viém, ngin ngira viém va stress oxy hoa do AGEs gay ra trén
té bao HUVEC. Co ché bao vé ctia apigenin c6 thé dua trén (rc ché dudng truyén
tin hiéu ERK (extracellular-signal-regulated kinase) 1/2/ dudng truyén yéu tb
phién ma NF-xB, ma dugc kich hoat bdi tuong tac AGEs-RAGE, cling nhu
kich thich dudng truyén ERK/chuyén d6i tac nhan (erythroid-derived 2)-like 2,
dan dén diéu chinh ting biéu hién cic phan tir bao vé chéng oxy hoa [201]. Cac

két qua tir nghién ctru cua Zhu va cac cong su cho thiy viéc diéu tri bang
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catechin giup cai thién déng ké tinh trang rdi loan chirc ning thin & mé hinh
chudt mic bénh dai thao dudng loai 2 thong qua viée giam sy hinh thanh AGEs
va cac cytokin tién viém do trung hoa cac MGO. Hon nita, cic té bao ndi mod
trong diéu kién duong huyét cao duoc diéu tri béng catechin d3 thé hién sy uc
ché tin hiéu té bao va kha ning trung hoa MGO [202]. Ngoai ra, mot s6 nghién
ctru dd duoc ching minh ring viée diéu tri bang acid caffeic va naringenin két
hop véi cac thanh phan khac da rc ché dang ké qua trinh hinh thanh Advanced
Glycation End Products (AGEs) [197, 203]. Thém vao do, quercetin cling cé
kha niang @c ché qua trinh hinh thanh AGEs) thong qua viéc dong thoi tao phic
v61 MGO. Vung 6 va 8 cua vong A cua polyphenol dugc cho 1a ddm nhi¢m vi¢e
trung hoa MGO va pha v cac lién két cia AGEs [197, 204]. Hon thé nita,
quercetin thé hién kha ning tc ché hinh thanh AGEs trong phan (mg BSA-
MGO, khi MGO gay ra qua trinh glycation albumin [204].

4.3. Ban luin chung vé tac dung dwoc Iy theo hwéng diéu tri bénh dai thao

dwong cua cay Xau ho

Cay Xau ho duge st dung dé hd tro diéu tri hodc ngan nglra mot sb roi
loan nhu ung thu, viém gan, nhiém tring tiét niéu, béo phi va dai thdo duong
[205]. Trong nghién ctru nay, chung t6i da phan lap dugc acid syringic va acid
protocatechuic tir cao chiét 14 cAdy X4u ho, phan doan EtOAc. Két qua thu
nghiém in vitro cho thiy ca hai hop chat déu c6 hoat tinh trc ché a-glucosidase
va PTP-1B. Ca hai hop chit c6 thé duoc coi 1a hop chat ddy hira hen tr¢ thanh
thudc ngin ngira, diéu tri dai thao dudng tip 2. Cac chit (e ché a-glucosidase da
dugc sir dung lam thudc trong 1am sang dé diéu tri bénh dai thao duong tip 2

nhu acarbose, miglitol, voglibose [178].
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bai thdo duong duoc dinh nghia 1a bénh rdi loan chuyén hoa, co dic diém
tang glucose huyét man tinh do khiém khuyét vé tiét insulin, vé tic dong cua
insulin, hodc ca hai [6]. Trong nghién clru nay chung t6i Iya chon mé hinh dinh
dudng giau chat béo két hop vai tiém streptozotocin liéu 50mg/kg dé giy DTD
tip 2 & chudt. Két qua thu dugc cho thiy phan doan EtOAc cua cao chiét 14 cay
Xau hé véi lidu 50 mg/kg/ngay va 100 mg/kg/ngay cé tiém ndng trong viée cdi
thién bénh than dai thao dudong trén mo hinh chudt bi gdy DTD tip 2 do STZ.

Nghién ctru co ché tac dung cua cay Xau ho 1a mot trong nhitng diém moi
clia dé tai. Nghién ctru trén mo hinh in silico da cho thdy hai hop chat Acid
protocatechuic va acid syringic c6 kha ning trc ché hai enzym a-glucosidase va
PTP-1B. Ngoai ra, phuong phap docking phan tir da du doan cac tuong tac voi
cac acid amin c6 thé xay ra trong cac vi tri hoat dong cua a-glucosidase va PTP-
1B cuia hai hop chét. Pay ciling 13 diém ma cac phuong phap thuc nghiém khac
khé c6 thé thuc hién duoc. Ngoai ra, tdc dung bdo vé té bao tranh khoi tac dong
ctia MGO khi glucose huyét ting cao cua phan doan EtOAc va hai hop chat
duoc 1am sang to thong qua céc thir nghiém in vitro trén dong té bao HUVECs.
Cac nghién cttu in vivo cho thiy co ché ha glucose huyét, cai thién cac bién
chtng bénh than dai thio duong cua phan doan EtOAc cao chiét cdy Xau ho
thong qua co ché giam tinh trang viém, ting kha ning chdng oxy hoa. Két qua
nghién ctru tac dung va co ché tic dung cta cdy Xau ho trong hd tro diéu tri
bénh dai thao duong dugc tom tat trong hinh 4.1

Cac thuc nghiém cua ludn an nay la két qua budc dau danh gia so bo tac
dung ha dudong huyét va co ché bao vé chdng lai doc tinh cua cac chit chuyén
hoa khi ndng d6 dudng huyét ting cao kéo dai. Dé cac hoat chat dugc tré thanh
cac duge chat diéu tri DTD can doi hoi thém cac nghién ctru 1am sang va tién
lam sang k¥ ludng trude khi ap dung trong diéu tri. Cdy Xau hd mudn thanh
dugc liéu dua vao st dung dé cho ra doi cac san pham hd tro tiéu dudng tip 2
phai dugc trong trong nhimg ving trong dat tiéu chuin; cao X4u hd phai dugc

tiéu chuan hoa... DAy méi chi 1a nhitng nghién ctiru budc dau dé khang dinh tac
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dung ha glucose huyét cua cay X4u hd - mot duoc liéu rat cé tiém nang trong
diéu tri dai thao duong tip 2.

Mic du da rat ¢ ging tuy nhién co thé ké ra mot s diém han ché cua
ludn 4n nay nhu chua thyc hién cac danh gia dinh lugng & muc do tdn thuong vi
thé than, tuy, gan, mé&i danh gia dinh tinh ton thuong than, dé hiéu rd hon vé co

ché va tac dung ctia miu thir cao chiét phan doan EtOAC.
4.4. Pong gop méi cua luan an

Trong nghién ciru nay, ching t6i 43 danh gid tac dung tc ché cac enzym lién
quan dén co ché bénh dai thao dudng cta cic hop chat acid protocatechuic va
acid syringic tir cly X4u ho. Két qua nghién ctru cho thiy ca hai hop chat ¢o
hoat tinh rc ché manh a-glucosidase va PTP-1B, 1a dich quan trong trong diéu
tri bénh dai thao duong.

Tac dung bao vé té bao tranh khoi tac dong cia MGO khi glucose huyét
ting cao ctia phan doan EtOAc va hai hop chat ciing dugc 1am sang to thong
qua cac thir nghiém in vitro.

Phan doan EtOAc (MP-E, 50 va 100 mg/kg) c6 tac dung ha glucose huyét
trén mo hinh OGTT.

Vé tac dung ciia phan doan EtOAc ctia cao chiét 1 cAy Xau ho 1én chuot
bi gdy DTD tip 2 boi ché do an giau chat béo va STZ. Sau 60 ngay diéu tri, liéu
50 mg/kg/ngay va 100 mg/kg/ngay phan doan EtOAc ciia cdy Xau hd cd tac
dung: 1am giam ndng d6 glucose mau dang ké, cai thién cac chi so lipid mau,
gitip cai thién cac chi s lién quan chirc ning than, giam tinh trang viém, giam
stress oxy hoa, va cai thién dang ké cdu tric md bénh hoc than trén mé hinh
chudt bi gay BDTD tip 2 boi STZ.

Pé xuit co ché tic dung ha glucose huyét ciia cao chiét 14 cy Xau ho va
phan doan EtOAc c6 thé théng qua co ché trc ché enzym o-glucosidase, (rc ché
PTP-1B; giam stress oxy hoa: giam ndong d6 MDA va ting ndng d6 mot sb cac
marker chéng oxy hoa (tai mo than chudt thi nghiém) nhu SOD; CAT; GPX;

giam bién chimg than cua chudét mic DTD tip 2 thuc nghiém; giam tinh trang
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viém trén mo than chudt cling dugc cai thién va biéu hién rd bang cac so li¢u

giam cua cac chit danh ddu ddu hiéu viém nhu TNF-a va IL-1 .
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KET LUAN

Vi nhirng két qua dat duoc cua luan an, chung toi dua ra mot sé két luan
nhu sau:

1. Két qua danh gia tic dung ha dwong huyét va mot s6 tic dung lién quan
dén dai thao dwong ciia cao chiét 1a cdy Xdu hé trén thue nghiém:

- Pi xac dinh dugc phin doan cao chiét EtOAc c6 tac dung ha duong huyét
t6t nhat so v&i cao chiét toan phan va cac phan doan khac trén md hinh
OGTT 6 chudt binh thuong.

- Pa nghién ctru duoc tac dung ha glucose mau ciia cao chiét 14 cay Xau ho
phan doan EtOAc (50 mg/kg/ngay va 100 mg/kg/ngay) trén md hinh
chuot DTD tip 2 giy boi ché do dn gidu béo va tiém STZ liéu thip. Mtic
giam glucose mau lan luot 1a 56.3% va 71,3% & muc liéu 50 mg/kg/ngay;
100 mg/kg/ngay so v&i nhdm chirng bénh 1y vai p<0,05.

- V& mot sb tac dung lién quan dén dai thao dudng, luan 4n ciing di nghién
ctru duoc tac dung cia phan doan cao chiét EtOAc (50 mg/kg/ngay va
100 mg/kg/ngay) cé céc tac dung cai thién cac chi s lipid mau; cac chi sb
lién quan dén churc nang than; cac chi sb6 vé muc do stress oxy hoéa; chi sb
enzym chéng oxy hoa va chi sé vé tinh trang viém ciing nhu cai thién
dang ké cAu tric mé bénh hoc than trén md hinh chudt bi gay DTD tip 2
boi ché d6 an giau béo va tiém STZ liéu thap. Cuy thé la:

+ Vé tdc dung trén cdc chi sé lipid mau: Giam cac chi s6 TC, TG va
LDL-C ting chi s6 HDL-C, voéi ti 1& ting 1a 10.5% (p<0,05) & mirc liéu 50
mg/kg/ngay; Con & muc lidu 100 mg/kg/ngay giam cholesterol toan phan 6,2%,
triglycerid méu 9,7% va LDL-C 35,5% va tang HDL-C 21,4 % khi so sanh véi
nhom chudt bénh 1y (p<0,05).

+ Vé tic dung cdi thi¢n cdc chi sé lién quan dén chivc ning thin: phan
doan cao chiét EtOAc (50 mg/kg/ngay va 100 mg/kg/ngay) cé tac dung giam
ndng d6 creatinin mau véi ti 1& giam 1an luot 13 20,2% va 18,4% (p<0,05) khi so
v61 nhom ching bénh 1y; gidam néng do microalbumin niéu, ti 1€ gidm lan luot 1a

11,9% va 14,9%; ngoai ra phan doan cao chiét EtOAc c6 tic dung ting
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creatinin ni¢u va tang hé sb thanh thai creatinin véi ti 16 tang 1an luot 10,6 % va

23,7%; 50,6% va 72,1% khi so v&i nhom chirng bénh 1y (p<0,05).

+ Vé tdc dung cdi thién finh trang viém va giam qué trinh stress oxy hoa
trén mé thdn chudt: Luan an cling da danh gia dugc tdc dung trén cua phan
doan cao chiét EtOAc (50 mg/kg/ngay va 100 mg/kg/ngay) co cac tac dung cai
thién cac chi sb lién quan nhu sau: Lam giam néng dd TNF-a lan luot 13 17,7%
va 24,1% va néng d6 IL-1B lan luot 1a 10,3% va 22,2% khi so sanh v6i nhom
chtng bénh 1y (p<0,05); giam nong d6 marker peroxy hoa lipid (MDA): mic
giam lan luot 13 15,8% va 26,3%; ting ndong do cac chat chong oxy hoa: SOD;
CAT; GPx: muc ting lan luot 13: 61,1% va 100%; 29,4% va 59,8%; 24,7% va
45,6% khi so v&1 nhom ching bénh 1y (p<0,05).

+ V@ tic dung trén mé bénh hoc thén: phan doan cao chiét EtOAc (50
mg/kg/ngay va 100 mg/kg/ngdy) da giam cac bién ching thin & chudt thi
nghi¢m, cai thi¢n dang ké cAu trac md bénh hoc than trén mo6 hinh chudt bi gay
DTD tip 2.

2. Két qua danh gia co ché tic dung chong PTP ciia phin doan cao chiét
EtOAC va hai hop chat chiét xuit tir phan doan EtOAc ciia cao chiét 14
cAy Xau ho in vitro va in silico.

- Phan doan cao chiét EtOAc va hai hop chéat c6 thé l1am giam doc tinh
glucose va rdi loan chitc nang chuyén héa do MGO gay ra lién quan dén
cac dich AGEs trén dong té baio HUVEC. Co ché tac dung ha duong
huyét ciia phan doan EtOAC cua cdy X4u hd 1én chudt bi giy DTD tip 2
boi ché do an gidu chit béo va STZ thong qua co ché giam tinh trang
viém, tang kha ning chdng oxy hoa dé co thé cai thién cac bién chimg cua
bénh than dai thao duong.

- Hai hop chét acid protocatechuic va acid syringic thé hién tac dung tc ché
ca hai dich khac nhau bao gém PTP-1B va a-glucosidase, cu thé: acid
protocatechuic va acid syringic c6 hoat tinh Gc ché manh PTP-1B véi gia
tri 1Csolan luot 12 248,83 + 7,66 uM va 450,31 + 7,77 pM; acid
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protocatechuic va acid syringic ¢ hoat tinh tc ché a-glucosidase véi gia
tri ICso lan luot 1a 416,17 + 9,41 UM va 490,78 + 9,28 uM.
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KIEN NGHI

Tir cac két qua nghién ctru trén cho thdy, 14 cay Xau hd 1a duoc liéu tiém
nang trong diéu tri bénh PTD tip 2 va ngin ngira bién chimg suy than trong
bénh DTD trén thuc nghiém. Dé c6 thé khai thac va st dung ngudn duoc lidu dé
kiém, d& tréng thanh vung tréng duoc liéu dat tiéu chuin va dé co thé s dung
|4 cAy X4u ho dudi dang cao chiét phan doan EtOAc mot cach hiéu qua, tac gia
xin dé xuét:

- Nghién ctru mot s6 co ché ha glucose huyét khac cua cao chiét 14 cay
X4u ho phan doan EtOAc va cac chat tach chiét duoc tir phan doan nay.

- Nghién ctru bao ché va tiéu chuan héa cao chiét phan doan EtOAc 14 cdy
Xau ho. Co thé 1ay hai hop chat acid protocatechuic acid va acid syringic lam
chat dinh chuan cho cao chiét cay Xau ho.

- Nghién ctru doc tinh ban trudng dién ctia cao chiét 14 cAy XAu ho phan
doan EtOAc, cling nhu cac nghién ctru thir nghiém 1am sang dé phat trién thanh

ché pham thubc.
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Noi ldy: xa Nghia Son, huyén Nghia Hung, tinh Nam Dinh.
Noi dung yéu ciu: Xac dinh tén khoa hoc.

Ngudi yéu cdu: Pham Thi Lan

Pon vi cdng tac: Khoa Dugc, Dai hoc Kinh doanh & Cong nghé Ha Noi.
Phuong phdp gidm dinh: So sanh hinh thai, di chiéu khéa phén loai. '
Cdn bj gidm dijnh: ThS. Nguyén Vin Hiéu, ThS. Lai Viét Hung

Sau khi phan tich miu cé s hiéu DL-251219 ké trén, tham khéo cac tai liéu
hién c6, két hop déi chiéu véi cic tidu ban cia loai Mimosa pudica L. dang hwu giit
tai Phong Tiéu ban cia Khoa Tai nguyén Dugc liéu (c6 sé hiéu NIMM-7884% va
NIMM 7884 B-F), ching tdi da xac dinh dugc tén khoa hoc ctia mau, cy thé nhu sau:

Yéu ciu Két qua

Tén khoa hogc: Mimosa pudica L.
Tén dong nghia Eburnax pudica (L.) Raf.
(Synonym):
Tén phd thong; Trinh n@t, X4u hd, Mic ¢&, Cé then
Ho thuc vat: Fabaceae Lindl. - Dau
Tai liéu tham khdo

e Pham Hoang Ho (1999) Cdy co Viét Nam, tap 1: 819. NXB Tré.

o Nguyén Dang Khéi (2003) Mimosaceae. Danh luc thuc vét Viét Nam, tdp 2:

720-721. NXB Nong Nghiép.




e Vién Dugc liéu (2016) Danh luc cdy thuéc Vigt Nam, tr. 983. NXB Khoa
hoc & K thuit.

e Shugang Li et al. (2011). Fabaceae. In: Wu, Z. Y., P. H. Raven & D. Y.
Hong, eds. 2008. Flora of China. Vol. 10 (Fabaceae): 53-54. Science Press,
Beijing, and Missouri Botanical Garden Press, St. Louis.

e Iwatsuki, K., Boufford, D.E. & Ohba, H. (eds.) (2001). Flora of Japan 11b:
326-327. Kodansha Ltd., Tokyo.

KHOA TAI NGUYEN DUQC LIEU
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PHU LUC 2
PHUONG PHAP CHIET XUAT DUQC LIEU
VA PHAN LAP CAC HQP CHAT



Phu luc 2.
PHUONG PHAP CHIET XUAT DUQC LIEU
VA PHAN LAP CAC HQP CHAT

Cao chiét con (MP), cac cao chiét phan doan gém n-hexan (MP-H), ethyl
acetat (MP-E), n-butanol (MP-B) dung cho thi nghiém dugc thuc hién tai Khoa Hoa
Thuc vat, Vién Duge liéu. Qua trinh chuan bi mau dugc tom tit nhu sau:

Cao chiét con (MP) dwoc chudn bi nhw sau:

Duoc liéu dugc xay tho va chiét bang phuong phap ngdm lanh véi dung méi
ethanol (EtOH) 80% nhu sau: 20 kg duoc liéu (14 cay Xau ho) duoc ngdm véi dung
moi EtOH 80% & nhiét 46 phong, 3 1an x 3 ngay/lan véi ty 1& duoc liéu/dung méi 1a
1:10 (kg/1). Sau mdi lan ngam, tién hanh loc ba duoc liéu, gdp céc dich chiét va cét
thu hoi dung méi dudi ap suat giam thu duoc 1.785 kg cao EtOH 80%. Hiéu sut
chiét dat khoang 8.925%.

Céc cao chiét phén doan:

Céc cao chiét phan doan 14 cay X4u h6 dugc chuin bi nhu sau: mot phﬁn cao
chiét tong MP & trén phén tin trong nudc nong, sau d6 dugc lic phan doan véi cac
dung méi c6 do phan cuc ting dan: n-hexan, etylacetat, n-butanol, H,O. Cat quay
loai dung moi dudi ap suat giam thu duoc cao kho v6i khéi lwong 1an luot: n-hexan
(74,70 g)- cao MP-H, ethylacetat (80,50 g) cao MP-E, va n-butanol (159,30 g)- cao
MP-B, va pha nudc con lai (704,70 g) nhu so d6 thé hién trong Hinh 2.2. Ngay sau
khi diéu ché, cac loai cao chiét téng va cao phan doan thu dugc (dang cao kho, do
am 3-5%) duogc chia nho theo khéi lugng thanh ting dng nghiém riéng, nat kin va

bao quan & 4°C cho dén khi sir dung.



Duoc liéu X4u hd
(20,0 kg)

EtOH 80%, duoec liu/dung méi: 1/10 (kg/l)
Ngam 3 lan, mdi lan 3 ngay, t° phong

EtOH 80%
(1785 g)

Thu hdi dung moi Phan tan cao tong vai 2 lit nuée nong
Chiét voi n-hexan,3 1an x 2 it/ 1in

' }

Cao n-hexan Phan doan nudc
(74,70 )
Thu hdi dung méi Chiét v6i EtOAC, 3 1an x 2 lit/ 1an
A4
Cao EtOAc Phan doan nudc
(80,50 g)

Thu héi dung méi l Chiét v6i BUOH, 3 1an x 2 lit/ lan

: !

Cao BuOH Phan doan nudc
(159,30 g)

Cét loai bé dung moi

A 4

Cin nudc

(704,70 g)

Hinh PL2.1. So d6 diéu ché cao toan phcfn va cao phan doan tir duoc liéu
la cay Xau ho.

Phdn ldp cdac hgp chat chinh ciia phin doan EtOAc

Phan doan EtOAC dugc sir dung dé tién hanh phan lap cac hop chét. 40,0 g
cao EtOAc dugc phan tach bang sic ky cot silica gel vai hé dung mdi gradient n-
hexan-ethyl acetat (9:1-2:8, v/v) va DCM-MeOH (9:1 va 8:2, v/v) thu dugc 12 phan
doan (1A-1M). Phéan tach 2 phan doan 1G va 1H (2,18 g) bang sic ky cot v4i chat
nhdi cot MCI gel, hé dung méi rira giai 13 MeOH-H,0 (3,5:6,5, 5:5, 7:3, v/v) thu
dugc 9 phan doan (2A-2I). Gop 2 phan doan 2A va 2B (320,0 mg) va phan tach bang
sic ky cot pha dao RP-Cig, rtra giai bang hé MeOH-H,0 (3,5:6,5, 6:4, v/v) thu duoc



9 phan doan (3A-3I). Phan lap phan doan 3A & 3B (150,0 mg) bang sic ky cot pha
dao v6i hé dung méi rira giai MeOH-H,0 (4:6, v/v) thu duoc 2 hop chit HC 1 (39,6
mg) va HC 2 (24,6 mg).

Quy trinh phan 1ap cac hop chit tir cao EtOAc dugc thé hién qua Hinh 2.3.

EtOAC
(40,0 9)

CC: Silica gel
n-hexan-ethy acetat (9:1-2:8, v/v)
DCM-MeOH (9:1, 8:2, v/v)

} :

1A-1F 1G, 1H 11-1M
(2.189)

CC: MClI gel
MeOH-H,0 (3,5:6,5, 5:5, 7:3, v/v)

| |

2A, 2B 2C-2I
(320,0 mg)

CC: RP-Cygq
MeOH-H,0 (3,5:6,5-6:4, v/v)

' |

3A& 3B 3C-3l
(150,0 mg)

CC: RP-Cygq
MeOH-H,0 (4:6, viv)

|

HC1
(39,6 mg)

|

HC 2
(24,6 mg)

Hinh PL2.2. Quy trinh phén ldp cdc hop chdt tir cao EtOAc ciia Xdu ho



Xdc dinh céu triic ciia cdc hop chit

Hop chit 1

Hop chat HC 1 thu duge dudi dang bot mau nau nhat. Phd *H-NMR (500
MHz, CD3;0D): 617,43 (1H, d, J = 2,0 Hz, H-2), 6,81 (1H, d, J = 8,0 Hz H-5), 7,45
(1H, m, H-6). Phd *C-NMR (125 MHz, CD30D): 6c 123,3 (C-1), 115,8 (C-2), 146,1
(C-3), 151,5 (C-4), 117,8 (C-5), 123,9 (C-6), 170,3 (C-7). Phd ESI-MS: m/z 153,10
[M-H]" (negative).

Pho "H-NMR ctia HC 1 xuét hién 3 tin hiéu proton aromatic tai oy 6,81 (1H,
d, J = 8,0 Hz), 7,43 (1H, d, J = 2,0 Hz) va 7,45 (1H, m). Pho *C-NMR va DEPT
xudt hién 7 tin hiéu carbon trong d6 c6 1 carbon carboxylic (dc 170,2), 3 carbon
khong lién két voi hydro (dc 123,3; 146,1 va 151,5) va 3 carbon methin (¢ 115,8;
117,8 va 123,9), goi ¥ su xuat hién ctia vong benzen thé 1,3,4 trong cau trac ctia HC
1. Pho khéi ESI-MS ctia HC 1 xuat hién pic ion gia phan tir tai m/z 153,10 [M-H]
(negative), phu hop véi cong thirc phan tir CyHsO4 (M = 154,0).

Tir nhirng phén tich trén két hop so sanh véi tai liéu tham khao [1*], c6 thé
xac dinh HC 1 la acid protocatechuic (Hinh PL2.3).

Bang PL2.1. Dit liéu phd cua hop chat HC 1 va acid protocatechuic

HC 1 Acid protocatechuic [1*]
5Ha,b 5Ha,b
C/H oc?®
(do boi, J = (d6 boi, J = Hz, oc?* (ppm)
(Ppm)
Hz, ppm) ppm)
1 123,3 123,1
7,43 (1H, d,
2 115,8 7,30 (1H, brs) 115,7
2,0)
3 146,1 146,1
4 151,5 151,6




6,81 (1H, d,
5 117,8 6,78 (1H, d, 7,9) 117,7
8,0)
7.41 (1H, dd,
6 | 7,45(1H, m) 123,9 123,9
2,2:7,9)
7 170,3 170,2

3 Po trong CD30D, ? 500 MHz, © 125 MHz

Hop chit HC 2

Hop chat HC 2 thu dugc duéi dang bot mau nau nhat. Phd *H-NMR (500
MHz, CD3OD): 6 7,35 (2H, s, H-2, H-6), 3,90 (6H, s, 3,5-OCHs). Pho ®C-NMR
(125 MHz, CD30D): 6¢c 122,5 (C-1), 108,4 (C-2, C-6), 148,8 (C-3, C-5), 141,6 (C-
4), 170,3 (C-7), 56,8 (3,5-OCHs). Pho ESI-MS: m/z 197,10 [M-H]" (negative).

Pho "H-NMR ctia HC 2 xuét hién 2 tin hiéu proton aromatic tai oy 7,35 (2H,
s) va 6 tin hiéu proton ctia 2 nhém methoxy tai oy 3,09 (6H, s). Pho C-NMR va
DEPT xuit hién 9 tin hiéu carbon trong d6 c6 1 carbon carboxylic (5¢c 170,3), 4
carbon khong lién két voi hydro (d6c 122,5; 141,6 va 148,8 (2C)), 2 carbon methin
(dc 108,4) va 2 carbon methoxy (5c 56.8), goi ¥ sy xuat hién cta vong benzen d6i
xung trong cau trac ctia HC 2. Pho khéi ESI-MS ctia HC 2 cho pic ion gia phan tir
tai m/z 197,10 [M-H] (negative), phu hgp véi cong thirc phan tir CoH100s5 (M =
198,1).

Tur nhitng phan tich trén két hop so sanh véi tai liu tham khao [2*], co thé
két luan HC 2 1a acid syringic (Hinh PL2.4).

Bang PL2.2. Dir liéu pho ciia hop chat HC 2 va acid syringic

HC 2 Acid syringic [2*]
oHP ond
C/H oc?c
(do boi, J = (do boi, J = oc** (ppm)
(ppm)
Hz, ppm) Hz, ppm)




1 122,5 120,5
2,6 7,35 (2H, s) 108,4 7,323 (2H, s) 106,9
3,5 148,8 147 4

4 141,6 140,3
7 170,3 168,5
3,5-OCHs | 3,90 (6H, s) 56,8 3,78 (6H, s) 55,3

3 Do trong CD3;0D, ® 500 MHz, © 125 MHz, 9 600 MHz

O O
HO.3 ’ H;CO. 3 1
7 OH 7 OH
HO
HO ™4 5
OCH3
Hinh PL2.3. Cau triic hda hoc Hinh PL2.4. Cdu triic hda hoc
cua hop chat HC 1 (acid cua hop chat HC 2 (acid syringic)
protocatechuic)

1*. Rho, T. and K.D. Yoon (2017), “Chemical constituents of Nelumbo nucifera
seeds. “, Natural Product Sciences, 23(4), 253-257.

2*. Panyo, J., K. Matsunami, and P. Panichayupakaranant (2016), “Bioassay-guided
isolation and evaluation of antimicrobial compounds from Ixora megalophylla
against some oral pathogens.”, Pharmaceutical biology, 54(9): p. 1522-1527.



PHU LUC 3
PHU LUC CAC PHO
Dit liéu phd cong hudng tir hat nhan (NMR) cua cac hop chat phan lap tir
phan doan ethyl acetat cta cao chiét 1a ciy Xau hd

Hop chat 1: Acid Protocatechuic
Hop chét 2: Acid Syringic



Dir liéu pho cong huéng tir hat nhan (NMR) ciia

ACID PROCATECHUIC
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W/ \V Current Data Parameters
NANVE 13HD XH3B1
EXPNO 10
PROCNO 1
F2 - Acquisition Paraneters
Date_ 20200827
Ti me 11. 33
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zg30
D 65536
SCLVENT MeCD
NS 16
DS 2
SWH 10000. 000 Hz
FI DRES 0.152588 Hz
AQ 3.2767999 sec
RG 142. 98
Dw 50. 000 usec
DE 6.50 usec
TE 302.9 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 500. 2420892 Mz
NUC1 1H
P1 10. 20 usec
PLWL 22.00000000 W
F2 - Processing paraneters
Sl 65536
SF 500. 2390001 Mz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
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XH3B1- MeOD- C13CPD
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P . JP . Current Data Paraneters
N~ n < NN <t OO OO O 00 00 O
— — A TR ISRV NANVE 13HD xH3B1
EXPNO 2
| a NI/ —~\ PR :

F2 - Acquisition Paraneters
Date_ 20200827

Ti me 19. 42

| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30

D 65536
SOLVENT MeOD

NS 2048

DS 4

SWH 31250. 000 Hz
FI DRES 0.476837 Hz
AQ 1. 0485760 sec
RG 198. 57

Dw 16. 000 usec
DE 6. 50 usec
TE 303.0 K
D1 2. 00000000 sec
D11 0. 03000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 125. 7864591 MHz
NUCL 13C

P1 10. 00 usec
PLWL 88. 00000000 W
======== CHANNEL f2 ========
SFQO2 500. 1910008 MHz
NUC2 1H
CPDPR({ 2 wal t z16
PCPD2 80. 00 usec
PLW2 22.00000000 W
PLWL2 0. 35764000 W
PLWL3 0. 17989001 W
F2 - Processing paraneters
Sl 32768

SF 125. 7724473 NHz
WDwW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.20
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XH3B1- MeOD- C13CPD&DEPT
DEPT90
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DEPT135

CH&CH3

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmr

C13CPD

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppmr
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Dir liéu pho cong huéng tir hat nhan (NMR) ciia

ACID SYRINGIC



— 7. 349

XH3B3- M CD- 1H

BRUKER
0 ANMON~M 0]
0 oOMMMA N —
] oOMMmMMmMMm™M o
<t mMmMmMmmm o
| \ \% Current Data Paraneters
NAME 13HD XH3B3
EXPNO 10
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20200827
Ti me 11.54
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zg30
D 65536
SOLVENT MeOD
NS 16
DS 2
SVH 10000. 000 Hz
FI DRES 0.152588 Hz
AQ 3.2767999 sec
RG 127. 68
DW 50. 000 usec
DE 6. 50 usec
TE 303.0 K
D1 1. 00000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 500. 2420892 Mz
NUC1 1H
P1 10. 20 usec
PLWL 22.00000000 W
F2 - Processing paraneters
Sl 65536
SF 500. 2389996 Mz
wow EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A " |
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5 K333 338938 BIIIIIIT NANVE 13HD_MT2F2
EXPNO 2

IRV SN o 1
F2 - Acquisition Paraneters
Date_ 20200211
Ti me 12. 02
| NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
D 65536
SOLVENT MeOD
NS 256
DS 4
SWH 31250. 000 Hz
FI DRES 0.476837 Hz
AQ 1. 0485760 sec
RG 198. 57
DwW 16. 000 usec
DE 6. 50 usec
TE 303.0 K
D1 2. 00000000 sec
D11 0. 03000000 sec
TDO 1
======== CHANNEL f1 ========
SFOL 125. 7864591 Mz
NUC1 13C
P1 10. 00 usec
PLWL 88. 00000000 W
======== CHANNEL f2 ========
SFQ2 500. 1910008 MHz
NUC2 1H
CPDPR({ 2 wal t z16
PCPD2 80. 00 usec
PLV2 22. 00000000 W
PLWL2 0. 35764000 W
PLWL3 0.17989001 W
F2 - Processing paraneters
Sl 32768
SF 125. 7724498 Mz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1. 40
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XH3B3- MeOD- C13CPL&DEPT
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PHU LUC 4
KET QUA NGHIEN CUU PQC TiNH CAP
CUA CAO XAU HO PHAN POAN EtOAc



PHU LUC 4: KET QUA NGHIEN CUU PQC TiNH CAP
CUA CAO XAU HO PHAN POAN EtOAc
1. PHUONG PHAP NGHIEN CUU
1.1. Nguyén ligu
Thudc nghién ciu: Cao chiét 14 cdy Xau ho phan doan EtOAC.
1.2. Dgng vat nghién cizu

Chuot nhét trang chang Swiss, ca 2 gidng, khoé manh, trong luong 18 — 22 g do
Vién Vé sinh dich t& Trung uong cung cp.

1.3. Phwong phap nghién cuu

Nghién ctru dugc tién hanh theo hudng dan cua To chuc y té thé gisi va hudng
dan caa Bo y té Viét Nam vé thudc c6 ngudn gbe duoc lidu. Xac dinh LDso caa thude
thir trén chudt nhat trang bang duong udng theo phuong phép Litchfield — Wilcoxon.

Trudéc khi tién hanh thi nghiém, cho chudt nhin an qua dém. Ting 16 chudt nhét
trang, mdi 16 10 con, dugc ubng thudc nghién cau theo lidu tang dan. Tim lidu cao nhat
khéng gay chét chuot (0%), liéu thap nhat gay chét chuot hoan toan (100%) va cac liéu
trung gian. Theo ddi tinh trang chung cua chudt va sb luong chudt chét & mdi 16 trong
72 giod. Tir d6 xay dung d6 thi tuyén tinh dé xac dinh LDso cua thudc thir. Sau do tiép
tuc theo ddi tinh trang chung cua chudt dén hét ngay thir 7 sau khi udng thuéc nghién
cuu.

Céch pha thudc trong danh gia doc tinh cip: LAy 24 gam cao duoc liéu nghién
trong cbi st, thém nudce cat thanh 80 ml vira du. Nhu vay 1 ml chira 0,3 gam duoc liéu.
Day 1a dung dich dam dic nhét c6 thé cho chudt nhit tring udng bang kim chuyén dung.
Dung dich dam dic nay dung dé nghién ciru doc tinh cap tinh va xac dinh LDsq.

2. KET QUA

Chuot nhat tring dugc udng thudc thir tir liéu thap nhat dén liéu cao nhat cé thé
cho udng bang kim chuyén dung va khong gay tac kim. Chuot da udng vai thé tich toi
da 13 0,2 ml/10 g chudt, 3 lan trong 24 gid. Pay 1a lugng thudc tdi da ma chudt co the
dung nap duoc. Liéu téi da chudt da udng la 60 ml/kg thé trong chudt (tuong duong 18
g cao dugc lidu/kg thé trong chudt) khdng cé chudt nao chét nén khong xac dinh dugc
licu gay chét (lethal dose) va liéu chét nim muoi phan tram (LDso) bang phuong phép
Litchfield — Wilcoxon.



Tuy nhién ¢ liéu 18 g/kg va liéu 13,5 g/kg, chudt cé hién tugng giam van dong
va tiéu chay sau lan uéng tht 2 va thir 3, sau 24 gio phan chudt tro vé binh thuong, an
uéng, van dong, hd hap khéng xuat hién gi bat thuong trong sudt 6 ngay theo ddi tiép
theo. Con & liéu 9 g/kg va 4,5 g/kg chudt khong xuét hién bat cu triéu ching bat thudng
ndo, chudt van tinh tio, 16ng muot, phan kho, dn ubng van dong binh thuong sau khi

cho ubng duoc liéu va trong 7 ngay theo dai.

Liéu (g cao duoc ,
_ ) SO chudt . .
Lo n liu/kg thé trong het Dau hiéu bat thuong
ché
chudt)
1 10 4,5 0 Khong
2 10 9,0 0 Khdng
3/10 chuot tiéu chay sau udng
3 10 13,5 0 . _
lan 2, phéan kho sau 24 gio
5/10 chudt tiéu chay sau uong
4 10 18,0 0 . :
lan 2, phan kho sau 24 gio
3. KET LUAN

Véi cac muc lidu 4,5; 9; 13,5; 18 g/kg can ning, khong thay cd biéu hién doc cap
tinh caa ché pham Cao Xau hd phan doan EtOAcC trén chudt nhit tring. Chua xac dinh
dugc LDso trén chudt nhit tring bang dudng udng theo phuong phap Litchfield —
Wilcoxon.
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